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Victoria  Nyanza, ni-&n'za,  or  Ukerewe, 
oo-ke-re'we.  Central  Africa,  the 
largest  of  the  Nile  lakes,  and  the 
second  in  size  of  the  fresh-water 
lakes  of  the  world,  extends  from 
0°  45'  N.  to  2*  so'  S..  and  from  32' 
30'  to  35"  E.,  and  lies  about  3.900  feet 
above  sea-level,  between  British  and  German 
East  Africa.  Since  1901  a  railroad  with 
its  terminus  opposite  Uvuma  Island,  near 
the  northeast  shore,  connects  the  lake 
through  British  East  Africa  with  Mombasa 
on  the  east  coast,  and  through  German  East 
Africa  a  line  is  being  laid  to  connect  Mwansa 
on  the  south  shore  with  Tabora,  on  the  rail- 
road running  westward  from  Dar-es-Salaam  on 
the  east  coast  to  Ujiji  on  Lake  Tanganyika. 
Including  the  numerous  islands  with  which  it 
is  studded,  Victoria  Nyanza  has  an  area  esti- 
mated at  2^,000  square  miles.  In  the  southeast 
Ae  largest  island,  Ukerewe,  by  which  name  the 
lake  is  locally  known,  is  25  miles  long  with  a 
maximum  breadth  of  12  miles,  but  is  uninhab- 
iteA  In  the  Sesse  archipelago  in  the  northwest 
are  a  British  government  station,  and  Catholic 
and  Protestant  missions.  A  few  steamers  and 
dhows  ply  on  the  lake.  The  lake  receives  nu- 
merous influents,  the  most  important  of  which 
is  the  Kagera,  the  head-stream  of  the  Nile 
(q.v.),  which  enters  it  on  the  west.  Other 
tributaries  of  the  lake  are  the  Katonga  on  the 
west,  the  Nzoia  on  the  northeast,  the  Shimiyu 
on  the  south,  and  the  Ruwana  on  the  south- 
east. The  lake  is  supposed  to  be  partly  fed  by 
springs.  The  outlet  of  the  lake,  or  Somerset 
Nile,  which  flows  northwest  to  the  Albert  Ny- 
anza, whence  it  issues  as  the  Nile  proper,  was 
discovered  by  Speke  on  28  July,  1062.  While 
the  western  shore  cf  the  lake  is  mostly  flat, 
and  the  northern  in  manjr  places  marshy,  the 
eastern  shore  presents^  high  mountains.  The 
Victoria  Nj'anza  was  discovered  by  Speke,  who 
caught  sight  of  its  southern  end  near  Mwansa 
on  4  Aug.  1858,  and  it  was  afterward,  in  1861-2, 
visited  and  further  explored  by  its  discoverer, 
along  with  Grant,  and  between  January  and 
May  187s  it  was  circumnavigated  by  Stanlej^. 
By  the  treaty  of  1890  between  Great  Britam 
and  Germany  the  northern  portion  forms  part 
of  British  East  Africa  and  the  southern  portion 
part  of  German  East  Africa,  the  dividing  line 
being  the  parallel  of  1*  S.    See  Uganda. 

Victoria  Regia^  a  magnificent  water-lily, 
of  gigantic  size,  which  is  found  in  South  Amer- 
ican streams,  especially  in  the  tributaries  of  the 
Amazon.  It  was  discovered  by  Haenke  in  Boli- 
via in  1801,  and,  later,  was  introduced  with 
great  difficulty  to  horticulture.  The  first  flower 
that  bloomed  in  England  was  presented  to 
Queen  Victoria,  in  honor  of  whom  the  genus 
was  named.  The  Indians  of  British  Guiana 
called  it  the  water-platter,  in  reference  to  its 
remarkable  floating  leaves,  which  are  six  feet 
or  more  across,  and  are  drcular  with  an  up- 
turned rim  several  inches  high.  These  gigan- 
tic leaves  are  orbicular  peltate  and  provided 
with  prickly  petioles  longer  than  the  depth  of 
Vot.  20—1 


the  water  on  which  they  float  —  an  apparent 
provision  against  submersion  by  changes  in 
river  level.  The  leaf-tissues  are  full  of  air- 
spaces and  canals,  which  render  the  leaves  so 
buoyant  that  they  can  support  from  100  to  200 
pounds  of  weight;  the  crimson  under-surface 
is  reticulated  with  many  veins,  protected  by 
stout,  fleshy  prickles.  The  water-lily-like 
flowers  are  more  than  a  foot  across,  nocturnal, 
and  open  on  two  successive  evenings.  The  first 
time  a  Victoria  opens  the  inner  petals  over  the 
stigma  remain  unexpanded,  and  the  flowers 
are  creamy  white,  with  a  delicious  fragrance. 
It  closses  the  next  forenoon,  to  open  again  at 
dark,  this  time  expanding  to  its  fullest  extent, 
but  has  become  rose-red  in  color  and  with  a 
disagreable  o_dor._  The  flower  is  then  closed 
forever  and  is  withdrawn  beneath  the  surface 
of  the  water. 

Victoria  University,  England.  See  Owens 
College. 

Victoria  University,  formerly  situated  at 
Cobourg,  Ontario,  Canada,  now  at  Toronto,  and 
since  1890  in  federation  with  the  University  of 
Toronto.  It  was  founded  by  resolution  of  the 
Conference  of  the  Methodist  Church  in  Canada, 
held  at  Kingston,  in  18.10,  and  was  incorporated 
bv  Royal  Charter,  in  1836,  under  the  name  of 
*Upper  Canada  Academy."  This  Royal  Char- 
ter was  the  first  ever  granted  by  the  English 
government  to  a  non-conformist  body  for  an 
educational  institution.  In  1841,  the  charter 
was  extended  by  the  Parliament  of  Canada,  the 
name  was  changed  to  Victoria  College,  and 
power  was  given  *to  confer  degrees  of  Bachelor, 
Master,  and  Doctor  of  the  various  Arts  and 
Faculties.*  On  21  Oct.  1841,  the  first  session  of 
the  college  under  the  enlarged .  chat  ter  was 
opened,  with  the  Rev.  Egerton  Ryerson  as  prin- 
cipal, and  with  a  full  Arts  curriculum.  In 
1854-S,  the  Faculty  of  Medicine  was  added  and 
established  in  Toronto.  In  i860,  the  Faculty  of 
Law  and,  in  1871,  the  Faculty  of  Theology  were 
added.  In  1883-4.  Albert  College,  Belleville, 
was  united  with  Victoria  College,  and  the  name 
was  changed  to  Victoria  University.  The  On- 
tario Ladies'  College,  AVhitby,  Alma  College, 
St.  Thomas,  and  Columbian  Methodist  College, 
New  Westminster,  B.  X.,  have  since  that  time 
been  afliliated.  On  12  Nov.  1890,  by  proclama- 
tion of  the  Lieutenant-Governor,  Victoria  Uni- 
versity was  federated  with  the  University  of 
Toronto.  (See  Toronto,  University  of.)  New 
buildings  were  erected^  in  Queen's  Park, 
Toronto,  and  the  federation  was  consummated 
in  1892.  The  Faculty  of  Arts  then  assumed  the 
work  and  relation  of  a  college  in  the  University 
of  Toronto,  teaching  such  subjects  as  were 
assigned  by  the  Act  of  Federation  to  the  col- 
leges. For  all  other  subjects  the  students  have 
access  to  the  lectures  and  laboratory  practice  of 
the  University  of  Toronto  under  the  regulations 
of  which  all  degrees,  except  those  in  Divinity, 
are  conferred.  In  addition  to  the  work  in  Arts 
above  mentioned  provision  is  made  for  courses 
in  theology,  both  elementary  and  advanced. 
A.  R.  Bain,  Registrar. 
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VICTORIAN  ARCHITECTURE— VICTORIAN  LITERATURE 


Victorian  Architecture.  See  Architecture. 
Victorian    Period  in    English   Literature. 

The  name  "Victorian"  is  popularly  given  in  hon- 
or of  the  late  Queen  Victoria  (1819-1901),  and 
the  literature  designated  by  that  adjective  is 
roughly  coincident  with  her  reign  (1837-1901), 
and  is  limited  to  England.  The  death  of  Scott 
(1832)  is  commonly  taken  as  the  most  con- 
venient date  for  fixing  the  term  to  the  brilliant 
literary  movement  of  the  last  years  of  the  l8th 
century  and  the  early  decades  of  the  19th: 
and.  from  this  point  of  view,  Victorian  literature 
stands  for  the  new  literary  impulses  that  suc- 
ceeded the  decline  of  the  great  work  of  Burns, 
Cowper,  Wordsworth,  Coleridge,  Byron,  Shel- 
ley, Keats,  Scott,  and  their  contemporaries.  The 
literary  movement  of  the  Victorian  period  may 
best  be  defined  by  the  main  tendencies  in  poetry, 
prose,  and  the  drama. 

POETRY  AND  PROSE. 

Poetry. — The  first,  the  most  popular,  and  the 
most  prolific  poets  of  the  period  were  Alfred 
Tennyson  and  Robert  Browning.  Three  main 
interests  may  be  observed  in  their  work  and 
that  of  their  contemporaries  and  successors. 
The  ideal  interest  in  humanity,  best  represented 
in  the  preceding  epoch  by  Shelley,  found  its 
most  vivid  expression  in  Browning,  whose  work, 
at  first  written  under  the  spell  of  the  great  lyric 
poet,  early  took  on  those  traits  of  vigorous 
interest  in  the  experiences  of  mankind  which 
are  the  source  of  its  originality  and  popularity. 
Browning's  poems  are  distinguished  for  their 
pervasive  feeling  for  the  moods  and  the  expe- 
riences of  many  people  of  all  ages  and  for  the 
dramatic  vigor  of  their  expression.  In  these 
respects  he  represents  a  very  important  move- 
ment of  the  century,  and  many  of  the  same 
characteristics  inform  the  poetry  of  his  wife, 
Elizabeth  Barrett  Browning. 

In  the  second  place,  the  serious  moral  poetry 
of  Wordsworth,  the  poetry  *of  man,  of  nature, 
and  of  human  life,*  justly  celebrated  as  one  of 
the  chief  glories  of  English  literature,  had  a 
legitimate  successor  in  the  grave,  reflective 
poetry  of  Matthew  Arnold  and  Arthur  Hugh 
Clough.  They  began  writing  a  few  years  later 
than  Tennyson  and  Browning.  Like  many  of 
their  contemporaries,  of  whom  they  are  the 
best  mouthpieces,  they  were  oppressed  by  the 
melancholy  of  life,  and,  to  a  greater  degree  than 
their  literary  prototype,  they  deal  with  morals, 
with  duty,  with  the  vanity  of  human  effort,  and 
with  "the  eternal  note  of  sadness.*  Their 
poetry,  particularly  that  of  Arnold,  is  brilliant 
in  style  and  finely  finished,  and  a  high  place  is 
accorded  to  them  as  exponents  of  the  graver 
and  more  solemn  side  of  the  poetry  of  the  cen- 
tury. Their  temper  is  expressed  in  a  more 
sentimental  strain  in  such  poets  as  Arthur 
O'Shaughnessy. 

Contemporaneous  with  the  decline  of  this 
impulse,  which  spent  itself  in  the  endeavor  to 
express  some  solution  of  the  enigma  of  exist- 
ence, there  arose  the  third  school  of  poets,  who, 
foregoing  this  quest,  gave  themselves  up  to 
the  search  for  beauty  of  form  and  sentiment, 
who  busied  themselves  with  the  retelling  of  old 
tales,  who  were  concerned  with  romance,  and 
who  strove,  for  the  most  part,  to  recreate  a 
picturesque  and  ideal  world.  Three  names 
stand  out  conspicuously;  the  painter-poet, 
Dante  Gabriel  Rossetti ;  William  Morris,  poet. 


story-teller,  socialist,  and  manufacturer;  and 
Algernon  Charles  Swinburne.  With  them  is  to 
be  named  Christina  Rossetti,  sister  of  D.  G. 
Rossetti. 

In  some  respects,  Tennyson  more  than  any 
other  poet  of  the  century,  is  representative  of 
these  three  groups.  Beginning,  in  his  first 
volume  (1827),  under  the  spell  of  Keats,  he 
had  within  a  decade  produced  much  original 
work  and  by  i86o'  established  his  reputation  as 
the  best-beloved  poet  in  England.  In  much 
of  his  earlier  work,  he  treated  subjects  from 
human  life  not  unlike  those  of  Browning, 
though  with  more  calm  and  repression  and 
less  lively  vigor.  The  ethical  ideas  of  his  time 
found,  as  in  Arnold  and  Clough,  a  current  and 
lasting  expression  in  many  of  his  shorter  lyrics, 
such  as  "The  Two  Voices'  and  'Locksley  Hall,' 
as  well  as  in  the  longer  'In  Memoriam'  (1850) 
and  as  'Idylls  of  the  King'  (1858-).  Through- 
out his  poetical  career,  Tennyson  was  a  most 
distinguished  and  careful  workman,  and  in  this 
respect  he  is  akin  to  the  poets  who  were  spoken 
of  in  the  third  group,  as,  like  them,  he  is,  in 
some  respects,  a  reteller  of  tales.  Unlike  thern, 
however,  an  ethical  and  not  chiefly  an  aesthetic 
motive  is  dominant  in  him. 

Besides  these  chief  poets,  there  should  be 
mentioned  William  Barnes,  the  painter  of  the 
homely  life  of  Dorsetshire;  two  distinguished 
writers  of  vers  de  societe,  Frederick  Locker- 
Lamson,  and  Charles  Stuart  Calverly;  Tenny- 
son's own  less  celebrated  brothers,  Frederick 
Tennyson  and  Charles  Tennyson  Turner,  Cov- 
entry Patmore,  and  many  other  poets  who  have 
written  in  a  touching  way  of  simple  things; 
and  above  all,  Edward  Fitzgerald,  whose  trans- 
lation  of  the  'Rubaiyat'  of  Omar  Khayyam  is 
not  only  classical  in  its  finish  but  also  not  un- 
representative of  much  of  the  melancholy  of 
the  poetry  of  the  century.  Of  contemporary 
English  poets,  the  greatest  amount  of  popular 
fame  has  fallen  to  Mr.  Rudyard  Kipling.  ■ 

Prose. — Important  as  is  the  poetry  of  the  era, 
it  is  many  ways  surpassed  by  the  amount  and 
richness  of  the  prose.  During  the  period  the 
great  popular  form  of  imaginative  literature  v/as 
the  novel.  Sir  Walter  Scott,  in  the  preceding 
part  of  the  century,  did  more  than  any  one  else 
in  the  history  of  English  literature  to  establish 
the  widespread  vogue  of  fiction,  and  in  the  field 
of  historical  romance  he  remains  an  object  of 
the  detracting  envy  and  real  despair  of  his  suc- 
cessors. The  main  development  of  the  novel  in 
the  Victorian  period  was,  however,  along  a 
different  line  from  that  established  by  Scott, 
whose  more  immediate  successor,  Edward 
Bulwer-Lytton,  a  prolific  writer,  marked  a 
decadence  of  the  romance  from  the  standard 
of  the  great  master.  Rather  the  novel  developed 
according  to  the  principles  laid  down  and  ex- 
emplified by  the  great  writers  of  the  i8th  ccr- 
tury,  Richardson,  Fielding,  and  Smollett,  and 
brilliantly  carried  on  in  the  early  19th  century 
by  Maria  Edgeworth  and  Jane  Austen.  Accord- 
ingly the  great  fiction  of  the  Victorian  period  is 
largely  realistic  in  tendency.  The  most  brilliant 
and  most  popular,  as  well  as  the  earliest  of  the 
men  of  the  period,  was  Charles  Dickens,  who,  in 
the  type  of  story  and  the  method  of  narrative, 
followed  the  school  of  LeSage  and  Smollett,  but 
added  to  the  English  novel,  considered  as  a 
whole,  a  new  kind  of  buoyant  humor  and  a 
warm   and  polemic  hatred  of  wrongdoing  and 
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oppression.  Almost  contemporary,  though 
flowering  later  and  dedining  earlier,  was 
William  Makepeace  Thackeray,  often  spoken 
of  as  the  chief  of  English  novelists.  Like  that 
of  Dickens,  his  material  was  largely  drawn 
from  contemporary  life,  but  he  wrote  of  higher 
social  strata,  and  viewed  his  world  more  as  a 
'  panorama,  calmly  and  with  less  personal  inten- 
sity and  less  polemic  sense.  Almost  contempo- 
rary with  the  finest  work  of  these  masters,  was 
represented  a  very  different  and  highly  original 
.  impulse  in  Charlotte  Bronte,  whose  'Jane  Eyre' 
(1847)  is  the  prototype  of  the  intense  personal 
novel  from  time  to  time  in  vogue. 

Of  the  types  of  material  furnished  by  these 
novelists,  that  represented  by  the  humanistic 
novels  of  Dickens  was  the  most  conspicuous  in 
the  group  of  slightly  less  great  novelists  of  this 
early  Victorian  period.  The  purposeful  spirit 
found  a  very  interesting  expression  in  the 
religio-historical,  and  modern  ethical,  novels 
of  Charles  Kingsley,  the  gist  of  whose  teach- 
ing is  that  no  earthly  happiness  exists,  save  in 
the  surrender  of  self  to  the  faith  of  Christianity 
(understood  in  an  Anglican  sense);  in  Eliza- 
beth Gaskell,  whose  classic  and  charming  'Cran- 
ford'  (1865)  is  less  representative  of  her 
interest  in  social  questions  than  such  earlier 
novels  as  'Mary  Barton'  (1848);  and  in  the 
vigorous  and  voluminous  Charles  Reade,  who, 
besides  being  a  writer  of  historical  fiction,  was 
also  a  vehement  champion  of  the  oppressed  and 
a  challenger  of  injustice.  These  writers  were,  in 
many  respects,  akin  to  Dickens.  The  most  dis- 
tinguished representative  of  the  more  realistic 
school,  in  many  respects  a  follower  of  Thack- 
eray, was  Anthony  TroUope,  a  writer  of  pleasant 
stories  of  English  life,  and  one  of  the  most  con- 
sistent of  the  realists. 

Charlotte  Bronte  and  her  sisters  may  be 
called  specialists  in  representing  emotional  in- 
tensity. The  term  "specialist"  may  also  be 
applied  to  several  writers  of  the  early  Victorian 
period.  Frederick  Marryat  was  a  specialist  in 
the  writing  of  sea-stories,  and  some  of  his  nauti- 
"al  creations  are  famous.  Charles  Lever  dealt 
hiefly  with  the  military  hero.  An  interesting 
jicture  of  the  out-of-the-way  life  of  peasants 
and  gypsies  is  to  be  had  in  the  works  of  George 
Borrow.  A  popular -writer  on  school  and  col- 
lege life  was  Thomas  Hughes.  There  may  be 
named  also  Benjamin  Disraeli,  G.  P.  R.  James, 
Saijnuel  Lover,  and  of  a  somewhat  later  period, 
contemporary  with  George  Eliot,  Richard  Dod- 
dridge Blackmore  and  Margaret  Oliphant. 

Since  the  time  of  the  great  panoramic  novel- 
ists of  the  early  Victorian  period,  the  novel  has 
tended  to  specialization,  such  as  has  been  de- 
scribed, though  of  a  larger  kind.  Among 
writers  belonging  to  the  so-called  later  Victorian 
period,  stands  out  the  name  of  the  great  special- 
i  .t  in  .states  of  the  human  mind,  in  questions  of 
cuty,  in  ethics.  "George  Eliot"  (Marian  Evans 
Cross).  Though  in  one  or  two  novels,  as 
*Middlemarch'  (1871-72),  she  attains  the  pan- 
oramic view,  and  produces  classical  types,  her 
interest  was  chiefly  centered  in  the  problems  men- 
tioned, which  she  illustrated,  for  the  most  part, 
in  the  lives  of  people  of  humble  and  rural  cir- 
cumstance. Her  artistic  aim  was  to  make  in- 
teresting the  life  of  the  lowly.  Contemporary 
witJi  her,  but  continuing  his  production  down 
almost  to  the  present  date,  is  Mr.  George 
Meredith.     In  a  series  of  powerful  novels,  he 


has  exhibited  various  phases  of  human  tempera- 
ment, and  has  tried  to  express  what  is  most 
native  and  fundamental  to  human  action.  He 
and  Mr.  Thomas  Hardy  are  the  foremost  living 
English  novelists  of  the  day ;  the  latter,  however, 
has,  in  a  long  series  of  brilliant  novels,  been 
less  concerned  with  the  problems  of  the  indi- 
vidual soul  and  the  expression  of  types  of 
human  temperament,  than  with  the  workings 
of  an  external  and  unaccountable  chance  and 
caprice  in  human  destiny,  and  in  this  respect, 
as  in  his  beautiful  pictures  of  rural  life.  Hardy 
also  is  a  great  specialist.  With  them,  in  a 
totally  different  field,  that  of  the  romance  built 
on  the  tradition  of  Scott,  but  embodying  more 
allegorical  and  figurative  elements,  is  Robert 
Louis  Stevenson. 

Quite  as  important  and  striking  as  either 
the  poetry  or  the  fiction  of  the  Victorian  period, 
is  the  large  body  of  humanistic,  critical,  and 
scientific  prose  that  is  regarded  by  Victorian 
writers  as  among  the  chief  glories  of  English 
literature.  During  the  period,  the  essay  form, 
owing  largely  to  the  growing  prevalence  of 
magazines  and  reviews,  was,  and  still  is,  in 
vogue,  but  it  was  used  more  and  more  widely 
for  other  than  strictly  literary  purposes.  There 
have  been  practically  no  important  successors  of 
such  essayists  as  Lamb,  Hazlitt,  and  DeQuincey 
(who,  like  Landor,  falls  also  into  the  early 
Victorian  period).  The  ancestry  of  the  litera- 
ture of  1830- 1900  is  rather  to  be  traced  back, 
in  humanism,  to  Burke-  and  the  French  Revo- 
lution, with  some  diffusion  and  dispersion ;  in 
criticism,  to  Coleridge ;  in  history,  to  Gibbon ; 
in  economics,  to  Adam  Smith  and  Bentham;  in 
science  and  philosophy,  to  Hume  and  Bentham ; 
with  the  infusion,  from  time  to  time,  of  ideas 
from  Germany. 

This  last  was  the  initial  source  of  inspira- 
tion of  one  of  the  greatest  humanists  of  the 
century,  Thomas  Carlyle.  Beginning  with 
translations  of  German  writers  and  essays  and 
excursions  into  German  ideas,  Carlyle,  not  far 
from  the  opening  of  the  reign  of  Victoria,  be- 
came at  once  the  prophet  and  the  scourge  of 
his  countrymen.  Moved  by  the  same  spectacle 
that  had  stirred  Dickens  and  Kingsley,  he  pro- 
ceeded somewhat  illogically  but  very  eloquently 
to  demonstrate  the  futility  of  contemporary 
institutions,  to  decry  the  impotence  of  the 
democracy,  and  to  point  out  the  one  way  of 
salvation,  the  dominance  of  the  "hero"  whom  he 
illustrated  in  several  important  works,  as 
'Heroes  and  Hero- Worship'  (1841);  'Crom- 
well' (1845)  ;  and  'The  History  of  Friedrich  I.' 
(1858-1865).  It  would  be  wrong  to  say  that 
the  mantle  of  Elijah  fell  upon  the  Elisha  of 
John  Ruskin,  for  the  careers  of  the  two  overlap 
by  many  years.  But  Ruskin  continued  vehe- 
mently the  task  of  upbraiding  his  countrymen 
for  their  failure  to  observe  what  was  of  good 
report.  Starting  his  career  as  a  critic  of  art, 
and  trying  to  reform  the  taste  and  the  aesthetic 
manners  of  the  time  and  to  lead  hjs  readers  back 
to  a  true  idea  of  the  beautiful  and  the  good,  he, 
by  the  middle  of  his  career,  'Unto  This  Last' 
(i860),  broadened  the  scope  of  his  interests  so 
that  they  included  economic  and  social,  as  well 
as  literary  and  artistic,  questions.  His  influence 
has  been  very  widely  diffused,  like  that  of 
Carlyle,  and  their  contemporary  humanist, 
Emerson.  A  third  great  chastiser  of  the  evil 
which  men  do  and  think  was  Matthew  .Arnold, 


Digitized  by 


Google 


VICTORIAN  LITERATURE 


already  mentioned  as  a  poet.  From  about  1870 
to  1880,  his  literary  energies,  originally  devoted 
to  poetry  and  next  to  literary  criticism,  were 
directed  toward  trying  to  make  his  stubborn 
island  countrymen  thmk  rightly  on  political, 
literary,  and  religious  matters  in  accord  with 
that  formula  which  he  continually  characterized 
as  "culture.* 

With  these  spiritual  guides  is  to  be  named 
the  great  humanist,  the  friend  and  contemporary 
of  Carlyle,  John  Stuart  Mill,  who  besides  being 
an  admirable  technical  student  and  expounder 
of  logic  and  political  economy,  attempted  to 
disseminate  the  principles  of  moderation,  of 
justice,  of  right  reason,  and  in  all  his  works,  as 
in  his  famous  essays  'On  Liberty'  (1859)  and 
"The  Subjection  of  Women'  (1869),  sowed  the 
seed  of  righteousness.  For  a  discussion  of  Mill's 
work  as  an  economist  and  a  philosopher,  the  gen- 
eral articles  and  the  special  article  on  Mill  should 
be  consulted,  since  it  is  out  of  the  province  of 
the  present  article  to  touch  on  scientific  studies 
of  the  century  except  in  so  far  as  they  relate  to 
literature. 

The  humanistic  movement  in  its  earlier  phases 
is  often  regarded  as  an  aspect  of  what  is  called, 
for  the  purposes  of  classification,  the  romantic 
movement,  the  impulse,  that  is,  which  expressed 
the  desire  for  individual  expansion  rather  than 
the  submission  to  the  limits  imposed  by  author- 
ity, and  which  implied  the  manumission  of  the 
human  spirit  and  intellect  from  current  and 
traditional  bonds.  In  the  religious  field,  the 
so-called  Oxford  Movement  of  1833-1841  is 
sometimes  called  romantic  in  that  it  was  the 
work  of  a  few  young  men  who  revolted  at  the 
religious  custom  of  the  time  and  endeavored  to 
re-establish  an  earlier,  and  as  they  conceived  it, 
a  purer  form  of  belief  and  worship.  The  Ox- 
ford Movement  received  at  once  its  best  exposi- 
tion and  severest  criticism  in  the  controversial 
autobiography  of  the  originator  of  the  move- 
ment, "The  Apologia  Pro  Vita  Sua'  of  John 
Henry  Newman,  written  in  defence  of  his  con- 
version to  Catholicism.  Newman  stands  in 
English  literature  as  one  of  the  great  masters 
of  finished  prose  of  a  formal  but  winning  cast 
and  as  a  specialist  in  somewhat  technical  reli- 
gious controversy.  The  orthodox  Anglican  feel- 
ing of  the  time  is  best  .  represented  in  the 
sermons  and  writings  of  Frederick  Denison 
Maurice,  Frederick  William  Robertson,  and 
Charles  Kingsley,  the  novelist. 

The  more  strictly  critical  movement,  as  re- 
lated to  literature,  goes  back  to  Coleridge  and 
Germany.  The  dogmatic  manner  and  air  of 
finality  which  distinguished  the  pronouncements 
of  the  Edinburgh  and  Quarterly  reviewers, 
found  its  descendant  chiefly  in  the  common-sense 
criticism  of  Macaulay.  Most  of  the  critics  of 
the  early  decades  of  the  century.  Lamb,  Haz- 
litt,  De  Quincey,  and  others,  were,  in  one  way  or 
another,  frankly  personal  or  deliberative  rather 
than  ex  cathedra  in  their  attitude,  and  in 
Coleridge  criticism  tended  to  the  ascertaining 
and  expounding  of  principles  rather  than  the 
assertion  of  dogmas.  The  early  work  of  Car- 
lyle, the  next  important  critic  after  the  group 
just  named,  was  largely  critical,  and  it  busied 
itself  with  the  exposition  and  interpretation  of 
Schiller,  Goethe,  Richter,  and  other  contem- 
porary German  writers,  for  the  benefit  of  his 
countrymen.  Carlyle,  however,  was  too  busy 
exploiting  the  doctrine  of  the  ®hero*  and  sound- 


ing the  sins  of  his  fellow  men  to  become  a 
literary  critic  of  lasting  influence.  The  main 
stream  of  critical  tendency,  up  to  the  time  of 
the  modern  scientific  and  philological  schools, 
had  sprung  from  the  stimulating  power  of  the 
German-derived  Coleridgeianism.  The  chief 
tenets  of  that  influence  were  the  casting  aside 
of  authority  in  favor  of  appreciation :  any  work 
of  art  contained  in  itself  the  reason  why  it  was 
good :  and  consequently  an  author's  purpose, 
his  range,  his  total  production,  and  his  vogtie 
were  things  to  be  taken  into  consideration.  This 
principle  passed  naturally  in  the  later  Victorian 
period  to  the  criticism  of  types,  wherein  criti- 
cism tended  to  become  characterization  rather 
than  censure  or  commendation.  Two  gn'eat 
critics  are  illustrative  of  the  tendency:  Walter 
Bagehot  (1826-1888),  unexcelled  for  the  vigor 
and  brilliancy  of  his  characterizations  of  types 
of  mind  and  art,  and  Walter  Pater  (1839-1854), 
the  polished  expounder  of  artistic  personality. 
The  same  tendencies,  with  different  material  and 
different  emphasis,  are  to  be  observed  in  the  work 
of  such  distinguished  modern  critics  as  Leslie 
Stephen,  John  Addington  Symonds,  Mr.  John 
Morley  (1838-),  and  others.  Matthew  Arnold, 
poet  and  humanist,  second  to  none  in  importance 
as  a  critic,  represents  a  reaction  in  favor  of  a 
more  abstract  and  ideal  standard.  Historically 
important  as  having  done  much  to  enlarge  the 
confines  of  English  criticism  and  to  rid  it  of 
insularity,  he,  nevertheless,  was  at  variance  with 
his  contemporaries  (as  in  matters  of  religion 
and  politics)  in  asking  for  more  authority 
and  standardization  of  judgment,  which  stand- 
ard is  largely  a  matter  of  his  own  predilec- 
tion. 

Much  of  the  critical  study  of  literature 
during  the  period  was  dominated  by  the  histo- 
rical and  the  scientific  method.  That  aspect  of 
criticism,  except  in  such  invaluable  work  as 
Stephen's  "Dictionary  of  National  Biography* 
and  other  excellent  biographical  works,  is,  how- 
ever, less  important  in  the  field  of  literature 
proper  than  that  of  history  and  science.  Though 
these  subjects  do  not  properly  enter  into  the 
present  article,  they  are  so  important  that  men- 
tion of  them  cannot  be  wholly  ignored.  In 
history,  besides  such  men  as  Carlyle,  who  wrote 
histories,  and  Symonds,  the  historian  of  the 
"Renaissance,"  there  were,  in  the  Victorian  period, 
since  the  time  of  Hallam,  such  distinguished 
names  as  Milman,  Grote,  Macaulay,  Harriet 
Martineau,  Kinglake,  Froude,  Buckle,  Freeman, 
Gardiner,  J.  R.  Green,  Lecky,  and  Mr.  James 
Bryce.  In  philosophy  and  science  the  names 
of  Lyell  and  Spencer  are  eminent,  and  the 
theory  of  natural  selection  as  presented  by  Dar- 
win and  expounded  by  Huxley  has  profoundly 
influenced  the  whole  train  of  loth  century 
thought  since  the  publication  of  "The  Origin 
of  Species'  (1859). 

Bibliography. — References  are  so  numerous 
that  it  is  impossible  for  the  preceding  and  the 
following  section  to  make  more  than  a  general 
reference  to  the  lists  contained  under  the 
articles  on  the  writers  specifically  named,  though 
such  books  as  Saintsbury's  "History  of  Nine- 
teenth Century  Literature,'  Stedman's  'Victo- 
rian Poets,'  Stopford  Brooke's  "English  Litera- 
ture,' and  Palgrave's  'Golden  Treasury'  (second 
series)  may  be  cited. 

William  T.  Brewster, 
Professor  of  English,  Columbia  University. 
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DRAMA. 

At  the  beginning  of  the  Victorian  period, 
the  English  stage  was  still  contentedly  support- 
ing the  traditions  of  two  preceding  centuries. 
The  objects  and  methods  of  both  actors  and 
plays  were  practically  the  same  as  they  had  been 
at  the  Restoration.  In  both,  the  rhetorical  style 
prevailed.  The  two  Patent  theaters  created  by 
Charles  II.  still  had  the  sole  privilege  of  play- 
ing the  legitimate  drama,  and  Macready  was 
striving  to  perpetuate  the  histrionic  tradition 
which  went  back  through  Edmund  Kean  and 
John  Kemble,  to  Garrick  and  to  Betterton.  The 
plays  themselves  still  kept,  with  slight  modifi- 
cations, notably  in  the  direction  of  morality,  to 
the  Restoration  models,  of  comedy  which 
derived  from  Moliere  with  a  slight  infusion  of 
Jonson;  and  of  tragedy  which  was  either 
Elizabethan  simple  or  Elizabethan  Restora- 
tionized.  Since  Goldsmith  and  Sheridan,  lit- 
erature had  showed  a  widening  separation 
from  the  stage  which  almost  to  their  time 
had  been  its  chief  mouthpiece.  This  had 
been  mainly  brought  about  by  the  great  ex- 
tension of  journalism  and,  later,  by  the  signal 
success  of  the  novel  in  the  hands  of  Scott. 
Thes«  two  forms  of  literary  endeavor  were 
offering  larger  and  securer  returns  than  play- 
making,  and  thus  naturally  drew  away  from  the 
theater  men  of  mark  and  left  only  the  adapters 
and  the  hacks.  Such  was  the  position  at  the 
outset  of  Victoria's  reign.  Dramatic  history 
during  her  reign  is,  until  the  very  latter  end  of 
it,  one  rather  of  movements  than  of  men.  The 
changes  which  were  to  take  place  during  her 
occupation  were  brought  about  by  social,  eco- 
nomic, and  physical,  as  well  as  literary  forces; 
for  more  than  any  other  artistic  activity,  the 
stage  is  responsive  to  the  conditions  under 
which  it  exists.  These  changes  embraced  the 
decay  of  the  old  traditions,  the  even  wider  sepa- 
ration of  the  stage  from  literature,  the  birth  of 
a  new  drama  followed  by  a  partial  return  of 
literature  to  the  stage,  and  finally  the  growth  of 
a  serious  conception  of  the  drama  as  a  criticism 
of  life,  a  conception  already  achieved  by  other 
European  nations. 

London,  during  the  first  40  years  of  the  cen- 
tury, had  more  than  doubled  its  population, 
and,  as  a  result,  the  Patent  theaters  were  on  all 
sides  encroached  upon  by  minor  theaters  which, 
in  spite  of  their  legal  disabilities,  proved  for- 
midable rivals.  When  the  Act  of  1843  abolished 
the  privilege  of  the  Patent  theaters,  an  era  of 
more  active  competition  began.  This  compe- 
tition naturally  relied  upon  display  as  its  best 
means  of  advertisement;  and  the  invention  of 
gas  and  lime-light  about  the  same  period — inven- 
tions of  great  significance  to  the  stage — con- 
firmed the  universal  tendency  toward  the 
spectacular  treatment  of  plays.  Inevitably  there 
set  in  the  decline  of  the  rhetorical  drama,  the 
appeal  of  which,  on  a  poorly-lighted  stage, 
was  primarily  to  the  ear  and  not  to  the  eye. 
Meanwhile  another  cause  was  contributing  not 
only  to  destroy  the  rhetorical  tradition  but  to 
widen  the  gap  between  literary  men  and  the 
theater.  What  small  demand  there  was  for 
original  work  would  doubtless  have  in  time 
recalled  writers  from  the  novel  and  the  news- 
paper, but  unfortunately  the  demand,  just  be- 
ginning to  be  felt  in  the  early  Victorian  period, 
was  checkmated  by  an  outside  influence.  The 
Romantic  revival  in  France  had  suddenly  broken 


away  from  the  frigid  classicism,  so  unattractive 
to  Engjish  audiences,  and  Hugo  had  ushered 
in  a  kind  of  play  which  the  English  found 
more  to  their  taste.  These  new  plays  proved 
easily  imitable  and  adaptable  in  London,  but 
the  habit  of  importation  did  not  become  whole- 
sale until  the  advent  of  Scribe.  Scribe  perfected 
the  mechanics  of  story-telling  in  dramatic  form, 
and  in  so  doing  largely  deleted  everything  else 
from  a  play — witty  dialogue,  atmosphere,  local- 
ity, and  characterization.  Thus  his  plays,  being 
simply  stories,  could  be  given  anywhere  with 
equal  effect,  and  as  London  managers  could  get 
them  for  nothing,  his  output  and  that  of  his 
school  became  an  inexhaustible  store-house  for 
adaptation. 

The  result  upon  the  home  product  was  two- 
fold. It  reduced  to  a  minimum  the  meager  band 
of  English  writers,  and  those  that  remained  no 
longer  even  attempted  to  represent  English 
life  and  thought.  Instead,  they  provided  for 
the  public  an  impossible  triflange  of  French  ideas 
and  emotions  served  up  in  British  dishes.  In 
the  second  place,  the  adaptation  and  imitation  of 
Scribe's  methods  proved  the  finishing  blow  to 
the  moribund  rhetorical  conception  of  comedy 
by  bringing  in  a  French  realism  of  mounting 
and  stage-setting.  When  a  stage  room  had 
three  sides,  a  ceiling,  and  real  doors,  many 
conventions  of  action  and  dialogue,  unnoticed 
when  an  interior  consisted  only  of  wings  and  a 
back-drop  with  painted  chairs,  became  ridiculous 
and  unendurable.  Thus  gradually  a  new  ideal 
was  developed,  by  which  the  play  was  forced  to 
move  a  little  nearer  to  the  life  now  in  a  material 
way  presented  with  considerable  reality.  In- 
ternally, however,  the  plays  remained  as  artificial 
as  they  had  been  before,  their  characters  puppets 
impelled  by  theatrical  and  absurd  sentiments 
and  exhibiting  the  crudest  of  psychologies.  The 
main  dramatists  of  the  period  which  this  devel- 
opment closes,  were  Bulwer,  Tom  Taylor  and 
Charles  Reade,  and  Dion  Boucicault.  Bulwer, 
under  the  influence  of  the  Romantic  revival  in 
France,  produced  'The  Lady  of  Lyons*  and 
'Richelieu,'  and  his  comedy  'Money'  shared  the 
distinction  of  being  the  last  representation  of 
rhetorical  comedy  with  Boucicault's  'London 
Assurance'  and  'Old  Heads  and  Young 
Hearts,'  with  Taylor  and  Reade's  'Masks 
and  Faces,'  and  with  Taylor's  'Still  Waters 
Run  Deep.'  Boucicault,  the  arch-adapter  and 
plagiarist  of  the  period,  had  the  good  fortune 
to  hit  upon  a  type  of  his  own  in  his  series  of 
very  successful  Irish  plays,  but  they  are  no 
nearer  real  studies  of  life  than  the  others  of  the 
period.  The  predominance  of  Scribe  and  his 
school  had  paralyzed  native  authorship. 

Into  this  lifeless  world  came  T.  W.  Robertson 
— a  dramatist  whose  pleasant  work  has  no  great 
intrinsic  value,  although  he  possessed  a  strain 
of  original  genius — to  create  a  new  form  of 
drama.  It  ignored  not  only  the  old  rhetorical 
tradition  but  the  new  French-English  mongrel 
species.  It  was  merely  the  comedy  of  manners 
clothed  in  natural  speech  and  realistic  setting, 
but  it  seemed  absolutely  original  and  spontane- 
ous. It  viewed  the  commonplace  social  rela- 
tions from  the  outside,  with  a  naivete  and 
humor  which  disguised  to  an  unsophisticated 
public  the  insipidity  of  its  characters  and  the 
shallowness  of  their  sentiments.  Though  he 
brought  new  life  to  the  drama,  fortunately  his 
school,  represented  by  H.  J.  Byron  and  Albery, 
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did  not  long  survive  him,  else  the  stage  would 
have  found  itself  in  almost  as  lifeless  a  way  as 
when  he  rescued  it  and  with  an  artificiality 
different  from,  yet  as  great  as,  that  against  which 
he  effectively  protested. 

Though  W.  S.  Gilbert  could  not  be  called  a 
follower  of  Robertson,  he  made  the  same  pro- 
test against  the  fustian  of  the  stage,  and  carried 
on  the  verbal  flippancy  which  had  vied  with 
sentimentality  in  the  latter's  plays.  So  thor- 
oughly original  was  he  that  only  the  adjective 
Gilbertian  can  cover  the  precise  blend  of  wit, 
delicate  fancy,  satire,  and  extravaganza,  whjch 
achieved  some  brilliant  successes  on  the  legiti- 
mate stage  and  which  finally  secured  the  aid  of 
musical  accompaniment  in  a  long  series  of  comic 
operas  that  stand,  like  their  author,  in  a  class 
apart. 

In  spite  of  Robertson  and  Gilbert,  however, 
the  theater  lapsed  again  into  a  period  of  adapta- 
tion from  France.  But  there,  meanwhile,  had 
sprung  up  a  larger  type  of  social  drama  than 
that  of  Scribe,— a  type  of  which  'Diplomacy* 
is  an  illustration, — and  imitation  of  this  wider 
species  was  less  deadening  than  the  former 
had  been.  When,  however,  international  copy- 
right was  at  last  secured  and  French  works 
could  no  longer  be  adapted  for  nothing,  the 
effect  of  fair  play  for  the  English  dramatist  was 
seen  almost  immediately.  A  group  of  young 
writers  arose  who,  beginning  as  imitators,  were 
soon  applying  French  methods  to  original  and 
native  purposes.  Of  this  group,  Mr.  A.  W. 
Pinero  and  Mr.  H.  A.  Jones  were  pre-eminent. 
They  sought  their  material  at  home  and,  ob- 
serving carefully,  reproduced  sincerely.  An- 
other decade  had  to  pass  in  experiment  before 
these  men  really  undertook  a  drama  which 
evinced  anything  like  a  serious  psychology  and 
a  vital  relationship  with  life.  Not  until  1890 
did  they  dispense  with  elementary  love-idylls 
and  the  kind  of  story  which  had  been  up  to  that 
time  inevitable  to  every  play,  or  set  out  defi- 
nitely for  a  more  thoughtful  and  virile  drama 
covering  the  field  of  social  intercourse.  Fol- 
lowing their  lead,  Oscar  Wilde  and  Mr.  Bernard 
Shaw  developed  the  social  comedy  into  a  more 
serious  content.  Wilde's  pyrotechnic  brilliance 
of  dialogue  and  inverted  epigram  concealed  at 
first  his  genuine  dramatic  quality  and  adroit 
constructiveness  as  a  playwright.  Mr.  Shaw 
took  up  the  stage  as  a  lively  form  of  presenting 
himself  and  his  social  propaganda,  but,  though 
his  brilliant  plays  hardly  succeed  as  dratna, 
there  can  be  no  question  of  their  success  with 
the  public  and  as  literature.  These  men  with 
Mr.  Pinero  and  Mr.  Jones  have  once  more  ele- 
vated the  English  drama  not  only  to  the  level 
of  continental  drama  but  of  the  literature  of 
their  own  land. 

The  poetic  drama  during  the  reign  is  repre- 
sented by  Westland  Marston,  Talfourd,  Brown- 
ing, and  Tennyson.  The  formal  dramas  of  the 
first  two  are  long  forgotten.  Masterly  as  are 
some  of  Browning's  plays,  they  seem  remote 
from  the  purpose  of  the  stage,  and  when  some 
of  them  got  there  it  was  discovered  that  they 
could  be  only  recited,  not  acted:  at  any  rate, 
they  can  be  successful,  if  at  all,  only  in  the 
manner  of  the  rhetorical  tradition  for  which 
they  were  conceived.  Tennyson's  plays,  al- 
though loosely  constructed  in  the  loosest  of 
Elizabethan  formulas, — the  chronicle  history, — 
have  been  acted  with  considerable  success.    This 


was  due,  no  doubt,  to  the  circumstances  of  their 
production,  for  his  fine  verse  lacks  vigor  and  he 
has  not  seized  upon  the  essential  moments  of 
his  stories,  the  crucial  parts  of  most  of-  his 
dramas  taking  place  behind  the  scenes.  In 
'Queen  Mary'  and  'Harold,'  however,  he  pre- 
sented genuine  dramatic  material.  If  the  taste 
for  the  poetic  play  can  be  revived  in  the  future, 
it  must  be  as  drama  first  and  poetry  afterward, 
and  drama  conceived  in  a  modern  rather  than 
Shakesperian  type. 

Algernon  Tassin. 
Lecturer  in  English,  Columbia  University. 

Vicuna,  Pedro  Felix,  Chilian  journalist: 
b.  Santiago,  Chile,  1806;  d.  there  1874.  He  was 
well  educated,  and  entered  journalism  at  an 
early  age,  becoming  at  21  one  of  the  founders 
and  editor-in-chief  of  the  Valparaiso  'El  Mer- 
curic' He  was  subsequently  connected  edi- 
torially with  'El  Telegrafo'  (1827);  'El  Elec- 
tor' (1841;)  'El  Republicano'  (1845);  'La  Re- 
forma*  ( 1847)  ;  and  other  leading  periodicals, 
and  in  1865  was  elected  to  the  national  senate, 
where  he  introduced  the  law  abolishing  im- 
prisonment for  debt.  He  wrote:  'Unico  asilo 
de  las  Republicas  Hispano-Americanas'  (1837); 
'Porvenir  del  Hombre'  (1858);  and  'La  Ha- 
cienda Publica'  (1864). 

Vicuna-Mackenna,  mak-ka'na,  Benjamin, 
Chilian  historian :  b.  Santiago,  Chile,  25  Aug. 
183 1 ;  d.  Santa  Rosa  del  Colmo,  Chile,  25  Jan. 
1886.  He  was  educated  at  the  University  of 
Chile,  and  early  engaged  in  researches  in  na- 
tional history.  For  his  activity  in  the  revolu- 
tion of  1851-2  he  was  imprisoned  and  con- 
demned to  death,  but  escaped  to  this  country 
and  then  went  to  Europe.  In  1856  he  returned, 
and  was  admitted  to  the  bar,  but  political  dis- 
turbances caused  his  exile  in  1859-63.  Upon 
his  return  in  the  last  named  year  he  became 
editor  of  the  Valparaiso  'Mercuric,'  in  1864 
was  elected  a  deputy,  and  in  1865-6  was  special 
envoy  to  Peru  and  to  the  United  States.  He 
was  senator  in  1871-6,  and  in  1875  he  was  a 
candidate  for  the  presidency.  His  works  in- 
clude: 'El  Sitio  de  Chilian  en  1813'  (1849); 
'Revolocidn  del  Peru  (1861);  'Historia  de  la 
Administracion  de  Montt'  (5  vols.,  1862-3) ; 
'Historia  de  Valparaiso'  (2  vols..  1868)  ;  'His- 
toria' de  las  Campaiias  de  Arica  y  Tacna' 
(1881)  ;  <A1  Galope'  (1885)  ;  etc. 

Vidaurri,  ve-thowr'r'e,  Santiago,  Mexican 
soldier :  b.  NueVo  Leon,  Mexico,  about  1803 ; 
d.  City  of  Mexico  8  July  1867.  He  came  of  a 
wealthy .  family  of  Indian  extraction,  was  well 
educated,  admitted  to  the  bar  in  1826,  and  en- 
tered political  life.  He  was  engaged  in  several 
civil  wars,  rose  to  the  rank  of  colonel,  and  in 
1852  was  elected  governor  of  Nuevo  Leon.  He 
assisted  in  the  overthrow  of  Santa  Anna  in 
1854-5,  though  refusing  to  act  in  conjunction 
with  Alvarez,  and  was  an  unsuccessful  candi- 
date against  the  latter  for  the  presidency  in 
1855.  He  assumed  a  species  of  dictatorship 
over  the  states  of  northern  Mexico,  forcibly 
annexed  Coahuila.  and  was  long  suspected  of 
a  design  to  establish  a  separate  republic.  He 
withheld  recognition  of  Comonfort  as  successor 
of  Alvarez  until  1856,  but  was  then  forced  to 
grant  it  in  order  to  retain  his  control  of  the 
states  Nuevo  Leon  and  Coahuila.  He  at  first 
participated  in   resistance  to  the   French  inter- 
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vention  in  1862-4;  later  became  an  officer  in 
the  cabinet  of  Maximilian.  He  resigned  in  1867, 
but  after  the  fall  of  the  City  of  Mexico  he  was 
captured  and  shot  as  a  traitor. 

Vid'in,  Bulgaria.     See  Widdin. 

Vidocq,  ve-dok,  Eugtoe  Pransois,  French 
adventurer  and  detective:  b.  Arras,  France,  23 
July  1775;  d.  10  May  1857.  He  was  appren- 
ticed to  his  father,  a  baker,  at  13,  and  after 
constant  pilfering  robbed  the  shop  of  2,000 
francs  and  fled  to  Ostend.  He  soon  lost  his 
money,  and  after  living  a  life  of  vagabondage 
entered  the  French  army,  from  which  he  de- 
serted to  the  Austrians,  but  later  returned  to  the 
French  army.  His  career  as  a  soldier  was  one 
of  miserable  intrigue  and  disgraceful  adventure 
and  he  was  finally  implicated  in  a  forgery  for 
which  he  was  sentenced  to  eight  years  impris- 
onment. He  escaped  and  after  further  discred- 
itable escapades  settled  in  Paris,  \yhere  he 
gained  employment  on  the  secret  police  force. 
His  wide  knowledge  of  the  criminal  classes 
enabled  him  to  render  efficient  service,  and  in 
1812  he  was  made  chief  of  the  brigade  de  sureli. 
His  activity  in  the  service  cleared  Paris  of 
great  numbers  of  the  criminals  with  which  it 
was  infested,  but  in  1827  he  was  removed  from 
office.  His  subsequent  career  was  one  of  ob- 
scurity and  failure,  though  he  apparently  en- 
deavored to  live  an  honest  life,  and  he  died  in 
wretched  poverty.  His  *Memoires'  (1828)  are 
not  regarded  as  authentic. 

Viele,  ve'le,  Egbert  Ludovickus,  American 
soldier:  b.  Waterford,  N.  Y.,  17  June  1825;  d. 
New  York  22  April  1902.  He  was  graduated 
from  West  Point  in  1847,  engaged  in  the  Mex- 
ican War  in  1847-8,  and  in  8ie  Indian  warfare 
of  1848-52.  He  resigned  from  the  army  in  1853 
with  rank  as  lieutenant  and  in  1854-6  was  chief 
en|;ineer  of  the  State  of  New  Jersey.  He  was 
chief  engineer  of  Central  Park,  New  York,  in 
1856-7,  and  later  of  Prospect  Park,  Brooklyn. 
At  the  outbreak  of  the  Civil  War  he  entered 
the  army  and  was  appointed  brigadier-general 
of  volunteers.  He  was  second  in  command  of 
the  land  forces  at  Port  Royal,  and  held  chief 
command  at  Fort  Pulaski,  Ga.,  planned  and 
condocted  the  march  to  Norfolk,  Va.,  and  par- 
ticipated in  the  capture  of  that  city.  He  was 
military  governor  of  Norfolk  in  1862-3.  He 
afterward  continued  the  practice  of  his  profes- 
sion in  New  York,  was  appointed  park  com- 
missioner in  1883,  and  president  of  the  board 
of  commissioners  in  1884.  He  served  in  Con- 
gress in  1885-7.  He  wrote:  'Handbook  of 
Active  Service*  (1861)  ;  'Topographical  Atlas 
of  the  City  of  New  York>  (1865)  ;  etc. 

Viele,  Herman  Knickerbocker,  American 
novelist,  son  of  E.  L.  Viele  (q.v.) :  b.  New 
York  31  Jan.  1856.  He  studied  engineering 
with  his  father  and  practised  as  a  civil  engineer 
for  some  time  in  Washington,  D.  C.  He  has 
published  'The  Inn  of  the  Silver  Moon> 
^1900) ;  <The  Last  of  the  Knickerbockers' 
(1901) ;  'Myra  of  the  Pines'  (1902). 

Vien,  ve-6A,  Joseph  Marie,  French  painter: 
b,  Montpellier  18  June  1716;  d.  Paris  27  March 
1809.  He  was  a  pupil  of  Natoire,  went  to 
Rome  1744  and  returned  to  open  a  school  of 
painting  in  Paris  (1750).  In  1775  he  was  di- 
rector of  the  Academy  at  Rome  but  returned 
to  Paris.  Napoleon  I.  made  him  senator  and 
ennobled  him.    His  chief  works  are:     'Saints 


Germain  and  Vincent' ;  'Dsedalus  and  Icarus' ; 
and  'Cupids  at  Play*  (all  in  the  Louvre).  His 
principal  claim  to  importance  lies  in  the  fact 
that  he  was  the  teacher  of  David. 

Vienna,  vi-en'a  (German,  Wien,  ven), 
Austria-Hungary,  the  capital  of  the  empire,  on 
the  right  bank  of  the  Danube  and  on  the  Donau- 
kanal,  a  narrow  arm  of  the  river,  into  which 
fall  several  small  streams,  380  miles  south  by 
southeast  of  Berlin,  and  650  miles  east  by  south 
of  Paris.  It  stands  in  a  plain  with  the  con- 
spicuous Wiener  Wald  Mountain  boundaries  at 
10  or  12  miles  distance  on  all  sides.  Most  of 
the  city  rises  from  the  right  bank  of  the  Donau- 
kanal,  on  a  considerable  acclivity.  The  older 
portion  was  separated  from  the  newer  by  a 
wall  and  ditch,  forming  what  is  called  the 
"Lines,*  but  this  has  largely  given  place  to  an 
encircling  street  or  boulevard.  The  nucleus  of 
the  city,  the  Innere  Stadt,  forms  a  small  part  of 
the  whole  inside  the  Lines.  It  was  formerly 
surrounded  by  a  rampart,  fosse,  and  glacis,  but 
these  were  leveled  in  i860  and  the  space  occu- 
pied by  the  Ringstrasse,  a  handsome  boulevard 
averaging  55  yards  broad,  forming  one  of  the 
finest  thoroughfares  in  Europe.  The  inner  or 
old  town  is  still  the  court  and  fashionable  quar- 
ter of  the  city,  and  contains  some  of  the  finest 
mansions  of  the  nobility.  The  streets  here  are 
often  narrow  and  crooked;  but  on  the  whole 
Vienna  is  a  handsome  well-built  town,  with  fine 
squares,  and  straight  and  spacious  streets  well 
kept.  The  houses  are  frequently  built  four  or 
five  stories  high,  and  occupied  in  flats  with  com- 
mon stairs.  The  chief  public  park  is  the  Prater, 
on  the  island  between  the  Donaukanal  and  the 
river  itself,  about  four  miles  long  and  two 
broad,  beautifully  laid  out,  planted,  and  deco-| 
rated,  and  regarded  as  the  finest  public  park  inj 
Europe. 

Among  the  more  important  of  the  numerous 
fine  public  buildings  are  the  imperial  palace  or 
Hofburg,  on  the  southwest  of  the  inner  town,  a 
conglomeration  of  parts  of  various  dates,  with 
a  fine  new  facade  constructed  in  1890-3 ;  the 
imperial  summer  residence,  Schonbrunn,  with 
fine  grounds,  in  the  suburb  of  Hietzing;  the  pal- 
ace of  the  Archduke  Albert  adjoining  the  im- 
perial palace,  modem  and  handsome,  as  are 
those  of  the  Archdukes  Victor  and  William. 
The  palace  of  the  Prince  of  Liechtenstein,  those 
of  Duke  Philip  Alexander  of  Wurtemberg, 
Prince  Augustus  of  Saxe-Coburg-Gotha,  and 
others  of  the  nobility  _  are  also  noticeable. 
Specially  must  be  mentioned  the  Parlaments- 
palast,  in  which  the  legislature  met  for  the  first 
time  in  November,  1883;  the  magnificent  (}othic 
Rathhaus  (1872-83),  the  courts  of  justice,  the 
twin  museums  of  art  and  of  natural  history,  the 
mint,  the  imperial  and  civil  arsenals,  the  bar- 
racks, the  exchange,  and  the  national  bank. 
The  university  was  founded  in  1237,  and  re- 
organized by  Maria  Theresa.  It  occupies  a  fine 
new  building,  and  has  over  350  professors  and 
instructors,  and  an  attendance  of  about  6,000' 
There  is  in  immediate  connection  with  it  an 
admirable  botanic  garden  and  several  valuable 
collections.  The  Josephinum,  an_  acaderny  for 
army  surgeons,  has  an  extensive  series  of 
anatomical  preparations  in  wax.  The  Polytech- 
nic Institute  instructs  about  900  pupils  in  engfi- 
neering  and  other  practical  arts.  The  Semina- 
rium,  a  Roman  Catholic  institute,  is  devote<{ 
to  the  special  training  of  priests:  there  are  also 
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Hungarian  and  Protestant  theological  institutes. 
An  academy  of  oriental  languages,  a  military 
academy,  an  academy  of  the  fine  arts,'  a  con- 
servatory of  music,  and  a  number  of  gymnasia 
and  real  schools  are  among  the  leading  educa- 
tional appliances  of  the  metropolis.  There  are 
many  libraries  and  museums  open  to  the  public. 
The  chief  among  the  former  are  the  imperial 
library  with  900,000  volumes  and  20,000  MSS., 
and  the  university  library  with  320,000  volumes. 
The  imperial  museum  of  natural  history  is  one 
of  the  finest  in  Europe.  The  imperial  cabinet 
of  coins  and  antiquities  contains  140,000  coins 
and  medals,  12,000  Greek  vases,  fine  cameos  and 
intaglios,  and  other  treasures.  The  Treasury, 
among  other  imperial  treasures,  contains  the 
regalia  of  Charlemagne,  taken  out  of  his  grave 
at  Aix-la-Chapelle.  The  imperial  picture  gal- 
lary  contains  about  2,000  pictures.  The  Acad- 
emy of  Arts  has  also  a  gpllery,  and  there  are  a 
number  of  well-known  private  collections. 
Charitable,  sanatory,  and  other  institutions  are 
numerous.  There  is  a  general  hospital  with 
3,000  beds,  a  general  lying-in  and  foundling  hos- 
pital, and  other  benevolent  institutions  top 
numerous  to  mention.  The  Academy  of  Sci- 
ences, the  Austrian  Geological  Institute,  the  Im- 
?erial  Geographical  Society,  the  Polytechnic 
nstitute,  the  Imperial  Agricultural  Society,  and 
the  Austrian  Philharinonic  Society  are  the  prin- 
cipal of  such  associations.  Gardens,  cafes,  and 
similar  places  of  amusement  are  numerous.  The 
principal  theatres  are  the  Hofburg  and  the  Stadt 
theatres,  the  fine  Opera  House,  etc. 

Among  the  churches  the  most  remarkable  is 
the  Domkirche,  or  cathedral  of  Saint  Stephen, 
a  lofty  cruciform  Gothic  structure,  with  a  main 
tower  (erected  in  1860-4  to  replace  a  former 
unstable  structure),  tapering  with  regularly  re- 
treating arches  and  buttresses  to  a  height  of 
453  feet.  The  tower  contains  a  bell  of  18  tons' 
weight,  made  of  cannon  taken  from  the  Turks. 
The  richly  groined  roof  is  supported  by  18 
massive  sculptured  pillars,  and  the  interior  is 
adorned  with  numerous  statues  and  monuments, 
and  a  superb  pulpit.  The  windows  present 
fine  specimens  of  ancient  painted  glass.  The 
Hofpfarrkirche  (1330)  is  a  finely-proportioned 
edifice;  the  Capuchin  Church  contains  the  im- 
perial burying  vault;  the  Votivkirche  (1856-79) 
IS  one  of  the  finest  specimens  of  modern  Gothic. 

Vienna  is  the  first  manufacturing  town  in  the 
empire.  Its  manufactures  include  cotton  and 
silk  goods,  leather,  porcelain,  arms,  musical  in- 
struments, hardware,  and  numerous  other  arti- 
cles. There  is  also  a  large  inland  trade.  It 
is  the  centre  of  a  great  railway  system.  The 
diversion  and  deepening  of  the  channel  of  the 
Danube,  which  brings  the  river  nearer  the 
city,  has  largely  increased  its  shipping  trade 
between  eastern  and  western  Europe.  In  i8go 
many  suburbs  were  incorporated  with  the  city, 
which  is  now  divided  into  19  districts. 

Vienna  appears  to  have  been  a  Roman  station 
in  the  ist  centurjr.  It  was  afterward  included 
in  Upper  Pannonia,  and  received  the  name  of 
Vindobona.  It  was  taken  and  pillaged  by  Attila 
about  450.  It  was  conquered  by  Charlemagne 
about  791,  became  the  capital  of  the  Margraviate 
of  Austria  about  1142,  a  free  imperial  city  in 
1237;  it  was  besjeged  by  Solyman  in  1529,  by 
Kara  Mustapha  in  1683,  and  was  occupied  by 
Napoleon,  13  Nov.  1805  and  12  May  1809.  Pop. 
about  1,700,000. 


Vienna,  Concordat  of,  also  known  as  the 
Concordat  of  Aschaffenburg,  between  Pope 
Nicholas  V.  and  the  imperial  estates  of  Ger- 
many, in  February  1448,  by  which  that  eminent 
ftontiff  agreed  to  certain  changes  in  the  rela- 
tions between  the  papacy  and  the  empire  in  the 
spirit  of  the  Concordat  of  Constance,  made  in 
1418  by  Pope  Martin  V.  with  the  representa- 
tives of  Germany,  France,  England,  and  other 
countries. 

Vienna,  Congress  of,  a  congress  of  powers 
assembled  after  the  first  overthrow  of  Napoleon 
to  reorganize  the  political  system  of  Europe, 
disturbed  by  the  conquests  of  France.  The 
Congress  assembled  on  i  Nov.  1814.  The  prin- 
cipal powers  represented  in  it  were  Austria, 
Russia,  Prussia,  England,  and  France.  Spain, 
Portugal,  Sweden,  and  other  minor  powers  were 
also  consulted  on  matters  more  nearly  concern- 
ing them.  The  emperors  of  Austria  and  Russia, 
the  king  of  Prussia,  and  many  other  German 
princes  were  present  in  person.  The  leading 
territorial  adjustments  effected  by  the  Congress 
were  the  following:  Austria  recovered  Lom- 
bardy  and  Venetia,  while  Tuscany  and  Modena 
were  conferred  on  collateral  branches  of  the 
imperial  house.  The  Infanta  Maria  Louisa, 
queen  of  Etruria,  received  the  duchy  of  Lucca 
in  exchange  for  Parma,  Piacenza,  and  Guastalla. 
which  were  given  with  the  title  of  empress  to 
Maria  Louisa,  ex-empress  of  France.  The  Le- 
gations, Benevento,  and  Ponte  Corvo  were  re- 
stored to  the  pope.  The  king  of  Sardinia  re- 
covered Piedmont  and  Savoy,  with  the  addition 
of  Genoa.  Murat  retained  Naples.  Holland 
and  Belgium  were  erected  into  a  kingdom  for 
the  Prince  of  Orange,  William  I.  Hanover,  with 
the  title  of  king,  returned  to  the  king  of  Eng- 
land, and  the  Ionian  Isles  were  as  a  republic 
placed  under  the  protectorate  of  Great  Britain, 
which  also  retained  Malta,  Helgoland,  and 
several  conquered  colonies.  A  federative  con- 
stitution, with  a  diet  at  Frankfort,  was  estab- 
lished for  Germany.  The  kings  of  Denmark 
and  the  Netherlands  were  admitted  in  virtue  of 
their  German  possessions  to  the  diet.  Bavaria 
was  reinstated  in  her  Palatine  possessions  with 
Wiirzburg,  Aschaffenburg,  and  Rhenish  Ba- 
varia, in  return  for  her  restorations  to  Austria. 
The  demands  of  Prussia  caused  a  dispute  which 
nearly  broke  up  the  congress,  but  she  was  finally 
satisfied  with  the  duchy  of  Posen,  the  Rhine 
Province,  and  a  part  of  Saxony.  The  con- 
gress was  suddenly  broken  up  by  the  restoration 
of  Napoleon;  but  its  acts  were  signed  by  the 
powers  interested  on  9  June  1815. 

The  Congress  of  Vienna  showed  a  disposi- 
tion also  to  interfere  in  American  affairs,  and 
an  attempt  was  made  to  introduce  monarchy  in 
the  South  American  countries  then  engaged  in 
liberating  themselves  from  the  Spanish  yoke,  by 
the  establishment  of  a  French  prince  as  sov- 
ereign over  the  Argentine  provinces.  The  peo- 
ple of  Argentina  rejected  the  proposition. 
These  and  other  meditated  European  aggres- 
sions, encouraged  by  the  hostile  attitude  toward 
republican  institutions  of  most  of  the  powers 
represented  at  Vienna,  led  to  the  declaration  of 
principle  known  as  the  Monroe  Doctrine,  which 
for  a  time  put  a  quietus  on  monarchical  plots 
against   American  republics. 

Vienne,  ve-en,  France,  an  ancient  town  in 
the  department  of  Isere ;  on  the  Rhone,  19  milet 
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south  of  Lyons.  The  River  Gere  passes  through 
the  town,  and  here  joins  the  Rhone,  after  hav- 
ing supplied  motive  power  .to  a  number  of 
mills  and  factories.  Vienne  was  the  chief  town 
of  the  Allobroges,  is  mentioned  by  Caesar,  and  by 
Martial,  who  calls  it  the  rich  Vienne;  in  the 
time  of  the  Roman  emperors  it  ws(S  the  rival 
of  Lyons.  Besides  numerous  water  conduits, 
etc.,  of  Roman  construction,  there  are  a  Corinth- 
ian temple  of  Augustus  and  Livia,  remains  of  a 
theatre  and  an  obelisk,  called  The  Eagle,  72  feet 
high;  and  the  museum  containing  many  relics 
of  Roman  antiquity.  The  cathedral  of  Saint 
Maurice,  partly  Komanes<jue,  partly  Gothic,  was 
built  in  1107-1251;  Saint  Peter's  dates  from  the 
6th  century.  The  town  was  prominent  under 
the  Buri^Jndian  princes,  and  its  archbishop  dis- 
puted with  his  neighbor  of  Lyons  the  primacy 
of  Gaul.  In  1312  a  council  was  held  here,  in 
which  Pope  Clement  V.  pronounced  the  suppres- 
sion of  tne  order  of  the  Templars.  There  are 
manufactures  of  woolens,  silk,  paper,  leather, 
and  iron  goods,  and  trade  in  g^ain  and  wine. 
Pop.  about  30,000. 

Vieques,  ve-a'kas,  or  Crab  Island,  West 
Indies,  a  dependency  of  the  United  States;  ad- 
ministratively, a  district  of  the  Department  of 
Humacao,  Porto  Rico;  a  fertile  island  with 
several  commodious  ports  where  the  largest 
ships  can  ride  at  anchor.  It  lies  about  13  rniles 
east  of  Porto  Rico ;  is  2i  miles  long  and  6  wide ; 
has  a  fine  climate,  and  produces  almost  all 
varieties  of  fruit  and  vegetables  that  grow  in 
the  West  Indies.  The  population  of  Vieques 
district  (in  which  Culebra  island  was  included 
as  a  ward)  was  given  as  6,642  in  the  census  of 
1899;  of  the  town  called  Vieques,  2,646.  The 
principal  settlement  is  located  on  a  bay  on  the 
southeast  side ;  on  the  north  is  the  town  of  Isa- 
bel Segunda.  Latest  statistics  of  the  island 
prepared  under  the  direction  of  the  War  Depart- 
ment of  the  United  States  show :  Native  whites, 
2.545;  loreign  whites,  138;  negroes,  1,036; 
mixed,  2,923;  married,  688;  single,  4,539;  living 
together  as  huband  and  wife  by  mutual  consent, 
1,185 ;  widowed,  230 ;  inhabitants  10  years  of  age 
and  over  who  attended  school,  162 ;  10  years 
of  age  and  over  who  could  neither  read  nor 
write,  3,288;  superior  education,  22;  inhabitants 
engaged  in  agriculture  or  fisheries,  1,396;  trade 
and  transportation,  225;  manufacturing  and  me- 
chanical industries,  253 ;  professional  service,  39 ; 
domestic  and  personal  service,  727;  without 
gainful  occupation,  4,002 ;  total  number  of  dwell- 
ings, 1,273 ;  number  of  farms,  120. 

Vieta,  Fransois,  French  mathematician:  b. 
Fontenay-le-Comte  1540;  d.  Paris  Feb.  1603. 
He  practised  law  until  1589,  when  he  was  ap- 
pointed maitre  des  requetes  under  the  Parlia- 
ment at  Paris,  subsequently  holding  various 
civil  offices.  He  was  the  founder  of  modern 
algebra  and  the  foremost  algebraist  of  his  time. 
His  works  were  collected  and  published  by  Van 
Schooten  (Leyden  1646). 

Vieuxtemps,  Henri,  6n-re  ve-6-t6n,  French 
composer  and  violinist:  b.  Verviers,  Belgium, 
2  Feb.  1820;  d.  Mustapha,  Algiers,  6  June  1881. 
He  studied  at  Vienna  and  at  Paris,  and 
made  his  first  appearance  at  Paris  in  1841. 
He  visited  the  United  States  in  1844-5, 
1856,  and  1870,  was  solo  violinist  to  the 
emperor  of  Russia  in  1846-52,  and  in  1870 
was  appointed  to  a  professorship  at  the  Con- 


servatoire at  Brussels.  A  stroke  of  paralysis, 
however,  in  1873,  left  his  ri^ht  arm  useless  and 
he  was  compelled  to  retire.  He  composed 
numerous  pieces  for  the  violin,  comprising  con- 
certos, fantasies,  and  dances. 

Vigan,  ve'gan,  Philippines,  pueblo  and 
capital  of  the  province  of  Ilocos  Sur;  on  the 
northern  delta  of  the  Abra  River  about  three 
miles  from  the  coast.  It  is  open  to  the  coast 
trade,  is  on  the  west  coast  road  connecting  it 
with  Dagupan,  and  the  Dap^upan  &  Manila  Rail- 
road, and  carries  on  an  important  trade  with 
the  interior  of  the  province  by  means  of  the 
river.  It  contains  brick  kilns,  a  boat  building 
yard,  and  a  carriage  factory.  It  has  broad 
streets,  and  a  number  of  important  public  build- 
ings, including  the  casa  real,  court  house,  pro- 
vincial aditiinistration  building,  and  the  council 
seminary ;  it  has  been  an  episcopal  see  since 
1755.  and  contains  a  fine  cathedral  and  the 
bishop's  palace. 

Vigfusson,  vTg'foos-son,  Gudbrand,  Scan- 
dinavian scholar:  b.  Frakkanes,  Iceland,  13 
March  1827;  d.  Oxford,  England,  31  Jan.  1889. 
He  was  educated  at  Copenhagen  University  and 
lived  in  Copenhagen  from  1849  till  1864,  devot- 
ing himself  to  the  study  of  old  Icelandic  lit- 
erature. His  first  work,  'Timatal,'  on  the 
chronology  of  the  Sagas,  was  published  in  1855. 
In  1858  he  brought  out  the  <Biskupa  Sogur,  or 
Lives  of  the  Icelandic  Bishops,'  and  in  1864  the 
<Eyrbyggja  Saga.>  He  then  went  to  England 
to  undertake  the  Icelandic-English  lexicon,  on 
which  he  was  employed  from  1864  to  1871.  In 
1878  the  Clarendon  Press  published  his  <Stur-» 
lunga  Saga,*  to  which  he  prefixed  the  'Prolego- 
mena,' containing  a  complete  history  of  the 
classic  literature  of  Iceland.  This  was  followed 
by  the  'Corpus  Poeticum  Boreale*  (with  F. 
York  Powell),  a  complete  collection  of  the  an- 
cient Icelandic  poetry,  with  translation.  In  1848 
he  was  appointed  lecturer  in  Icelandic  and  kin- 
dred subjects  at  the  University  of  Oxford. 

Vigil,  the  day  and  night  preceding  a  fes- 
tival m  the  Roman  Catholic  Church.  In  the 
early  period  of  the  Church  the  night  as  well 
as  the  day  was  spent  in  prayer  and  fasting, 
but  this  practice,  so  far  as  the  night  was  con- 
cerned, was  found  to  promote  immorality,  and 
it  was  given  up,  the  vigil  being  celebrated  in 
the  day  time  only,  except  the  Midnight  Mass, 
before  Christmas,  which  is  a  relic  of  the  old 
custom.  The  term  "vigil"  is  also  applied  to  the 
devotional  exercises  held  on  the  evening  pre- 
ceding a  festival. 

Vigilance  Committee,  a  term  used  in  the 
United  States  to  denote  a  band  of  citizens  or- 
ganized to  summarily  punish  crime,  or  prevent 
the  commission  of  crime,  in  such  instances  as 
the  civil  and  lawfully  constituted  authorities 
seem  powerless  to  enforce  the  law.  The  most 
noted  committees  in  the  history  of  the  country 
were  those  formed  in  San  Francisco,  and  con- 
tiguous territory  in  the  Western  States,  and  in 
New  Orleans,  in  the  Southern  States.  In  the 
earlier  years  of  San  Francisco  the  city  was  so 
overrun  with  the  lawless  element  among  the 
miners  and  adventurers  that  the  administration 
of  justice  became  in  the  hands  of  the  consti- 
tuted authorities  but  a  travesty.  It  was  then 
that  the  work  of  the  vigilance  committee,  or 
Vigilantes,  as  they  were  styled,  began.  That 
work  was  short,  sharp,  and  terrible.    Thieves 
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and  murderers  were  hanged  on  every  side,  while 
others  were  forced  to  seek  safety  in  flight.  In 
New  Orleans  the  last  instance  of  the  org^niza> 
tion  of  a  vigilance  committee  was  in  1891,  when 
a  body  of  citizens  took  from  the  city  jail  a 
number  of  Italians,  suspected  of  being  members 
of  the  Italian  fraternity  of  murderers,  known  as 
the  Mafia,  and  accused  of  being  the  murderers 
of  Qiief  of  Police  David  Hennessey,  and  put 
them  to  death  by  shooting  and  hanging.  This 
action  produced  serious  complications  between 
the  Italian  government  and  that  of  the  United 
States. 

Vigilius,  vi-jil'i-iis,  Pope:  b.  Rome;  d. 
Syracuse  555.  During  the  pontificates  of  Aga- 
petus  I.  and  Sylverius,  Vigilius  was  a/iO(rfistanW 
(an  office  nearly  corresponding  to  the  later  one 
of  papal  nuncio)  at  Constantinople,  and  having 
sided  with  the  imperial  government  against  Pope 
Sylverius,  was  sent  to  Rome  to  procure  the 
imprisonment  and  exile  of  Sylverius.  This  being 
accomplished,  Vigilius  was  proclaimed  pope  in 
537,  but  was  not  acknowledged  by  the  entire 
Church  as  such  till  540,  when  Sylverius  died. 
It  has  been  said  that,  according  to  a  promise 
given  to  the  empress  of  Constantmople,  he  wrote 
in  538  a  secret  letter  to  the  heads  of  the  Mono- 
physites,  in  which  he  approved  of  their  views, 
and  condemned  the  anti-Monophysite  decisions 
of  Pope  Leo  I.  Modem  critics  all  agree  in  pro- 
nouncmg  this  letter  apocryphal ;  and  later  (after 
540)  he  refused  to  issue  a  decree  in  favor  of  the 
Monophysites,  declaring  that  he  would  abide 
Jby  the  decisions  of  the  four  oecumenical  councils 
and  the  decrees  of  Popes  Agapetus  and  Leo. 
When  Justinian  in  544  condemned  the  so-called 
"Three  Chapters"  (the  writings  of  Theodore  of 
Mopsuestia,  of  Theodoret  agamst  Cyril,  and  the 
Epistle  of  Ibas),  and  the  western  bishops  gen- 
erally threatened  resistance  to  this,  Vigilius 
was  summoned  to  Constantinople  (S46)  and 
prevailed  upon  to  condemn  likewise  the  "Three 
Chapters,*  in  a  document  called  'Judicatum* 
(548)  ;  saving,  however,  the  authority  of  the 
council  of  Chalcedon,  which  has  refrained  from 
condemning  them.  As  this  satisfied  neither  the 
opponents  nor  friends  of  the  "Three  Chapters,® 
Vigilius  called  an  oecumenical  council,  the  Fifth, 
to  settle  the  dispute.  In  the  eighth  session,  the 
•Three  Chapters"  were  condemned  in  nearly  the 
same  terms  used  by  Pope  Vigilius  in  his  <Judica- 
tum.*  As  a  matter  of  prudence  to  allow  the  agi- 
tation occasioned  by  the  controversy  to  subside, 
the  Pope  waited  some  months  before  announcing 
to  the  Catholic  world  that  the  "Three  Chapters" 
had  been  regularly  condemned  by  the  council. 
Vigilius  then  obtained  the  emperor's  leave  to 
return  to  Italy,  but  died  at  Syracuse  on  the  way 
back. 

Vignaud,  ven-yo',  Jean  Henry,  American 
diplomatist  and  author :  b.  New  Orleans,  La.,  27 
Nov.  1830.  He  taught  in  the  schools  of  his  na- 
tive city  in  1852-6,  and  at  the  same  time  wrote 
for  <Le  Courrier' and  other  papers.  In  1857-60 
he  was  editor  of  'L'Union  de  Lafourche'  at 
Thibodeaux,  La.,  and  in  i86a-i  was  one  of  the 
founders  and  the  editor  of  *La  Renaissance 
Louisianaise,'  a  weekly  journal.  In  1861  he 
joined  the  Confederate  army  as  captain  in  a 
Louisiana  regiment,  and  was  captured  at  New 
Orleans  m  1862.  The  next  year  he  was  ap- 
pointed secretary  of  the  Confederate  Diplomatic 
Commission  at  Paris;  in  1872  he  was  translator 


at  the  Alabama  Claims  Commission  at  Geneva; 
and  in  1873  a  delegate  from  the  United  States 
to  the  International  Metric  Conference.  He  was 
appointed  second  secretary  of  the  American  le- 
gation at  Paris  in  1875,  and  first  secretary  in 
1882,  retaining  this  position  when  the  legation 
became  an  embassy.  He  has  written  <L'An- 
thropologie'  (1861);  <  Critical  and  Bibliograph- 
ical Notices  of  All  Voyages  which  Preceded  and 
Prepared  the  Discovery  of  the  Route  to  India 
by  Diaz,  and  to  America  by  Columbus' ;  <Tos- 
canelli  and  Columbus  —  the  Letter  and  Chart  of 
Toscanelli  on  the  Route  to  the  Indies  by  way  of 
the  West'  (1902)  ;  'Toscanelli  and  Columbus  — 
Letters  to  Sir  Clements  R.  Markham  and  C. 
Raymond  Beazley'  (1903). 

The  publication  of  his  'Toscanelli  and  Co- 
lumbus' provoked  considerable  controversy;  its 
aim  was  to  impugn  the  purely  scientific  origin 
of  Columbus'  discovery. 

Vignola,  ven-yo'la  (Giacomo  Barozzi), 
Italian  architect:  b.  Vignola,  near  Modena,  i 
Oct  1507;  d.  Rome  7  July  1573.  He  received 
his  art  training  at  Rome,  later  spent  two  years 
at  the  French  court ;  was  architect  to  the  pope 
and  after  the  death  of  Michelangelo  (1564) 
architect  of  St.  Peter's.  The  two  small  cupolas 
are  his  additions  to  that  building  and  the  prin- 
cipal other  works  which  he  produced  are  Capra- 
rola  Palace  near  Viterbo  and  the  Church  of 
Jesus  at  Rome,  which  was  completed  after  his 
death  by  Giacomo  della  Porta,  but  not  in  ac- 
cordance with  the  original  plans.  His  buildings 
are  marked  by  taste  and  harmony,  although 
chilling  in_  their  severity  of  design.  He  has 
had  more  influence  as  an  architect  through  his 
work  'Rules  of  the  Five  Orders  of  Architecture' 
(1563),  which  for  a  long  time  was  considered 
the  standard  authority,  although  on  his  theory 
the  antique  builder  was  restricted  by  narrower 
rules  than  ever  actually  were  in  vogue. 

Vignjr,  ven-ye,  Alfred  Victor,  Comte  de, 
French  author:  b.  Loches,  Indre  et  Loire,  27 
March  1797 ;  d.  Paris  17  Sept  1863.  He  entered 
the  army  at  the  Restoration,  but  resigned  from 
the  service  in  1827.  By  this  time  he  had  pub- 
lished two  books  of  verse,  'Poemes'  (1822)  and 
'Poemes  Antiques  et  Modernes'  (1826),  the  lat- 
ter containing  the  'Moise' ;  ana  'Cinq- Mars* 
(1826),  a  work  of  fiction  which,  despite  the  au- 
thor's study  of  sources,  is  far  from  being  true  to 
history.  This  work  owes  much  to  Walter  Scott. 
De  Vigny  made  good  translations  of  'Othello' 
and  the  '  Merchant  of  Venice,'  and  won  a  great 
triumph  in  1835  with  his  drama  of  'Chatterton.' 
At  the  highest  point  of  his  reputation,  he  did  nQt, 
however,  follow  up  his  success;  and  he  printed 
nothing  further  but  a  few  poems  in  the  'Revue 
des  Deux  Mondes.'  He  was  elected  to  the 
Academy  in  1845.  Many  critics  regard  his  'Ser- 
vitude et' Grandeur  Militaires'  (1835)  as  his 
finest  work.  It  is  a  collection  of  short  stories  of 
the  army,  and  was  based  to  some  extent  on  his 
own  experience.  Its  tribute  to  martial  heroism 
was  highly  appreciated  soon  after  the  Napo- 
leonic time.  His  dramas  and  prose  fiction,  par- 
ticularly 'Cinq-Mars,'  are  much  better  known 
than  his  verse,  though  it  is  chiefly  by  the  latter 
that  literary  historians  have  appraised  him.  "He 
is."  says  Dowden,  "the  thinker  among  the  poets 
of  his  time*  in  France.  His  few  informing  phil- 
osophical ideas  he  treated  with  great,  though  un- 
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equal  skill.  His  general  attitude  was  one  of  a 
rather  stoic  acceptance  of  things,  and  his  manner 
has  a  corresponding  dignity.  Other  volumes  by 
him  are  *Les  Destinees'  (1864),  and  'Stello' 
(1832),  the  former  verse,  the  latter  prose.  Con- 
sult Paleologue,  < Alfred  de  Vigny'  ('Grands 
Ecrivains  Fran<;ais*  1891)  ;  Dorison,  'Alfred  de 
Vigny,  Poete  et  Philosophe'  (1892);  Montegut, 
<Nos  Morts  Contemporains,>  ist  series  (1882); 
Sainte-Beuve,  *  Portraits  Litteraires,'  Vol.  VIII., 
'Portraits  Contempo rains,'  Vol.  II.,  and  <Nou- 
veaux  Lundis,'  Vol.  VI. 

Vigo,  ve'go,  Spain,  town  in  the  province 
of  Pontevedra,  situated  on  the  Bay  of  Vigo,  20 
miles  southwest  of  Pontevedra.  It  has  some 
sardine  and  tunny  fisheries.^  The  town  is  old 
and  irregularly  built,  but  picturesque,  and  the 
surrounding  country,  which  is  very  attractive, 
is  rich  in  wine,  oil,  and  fruits.    Pop.  15,044. 

Vihara,  vi-na'ra,  a  word  originally  mean- 
ing in  Sanskrit  pleasure  or  relaxation ;  afterward 
signifying  a  pleasure-ground,  and  hence  a  meet- 
ing-place. The  temples  being  meeting-places  for 
the  Buddhist  monks  —  just  as  places  of  worship 
in  New  England  are  called  meeting-houses  —  the 
word  was  used  to  designate  a  Buddhist  temple, 
and  hence  it  came  to  be  applied  to  a  Buddhist 
monastery,  which  in  complete  form  includes  the 
image-house,  with  images  of  Buddha,  the  dagaba, 
a  bell-shaped  dome,  solid  in  structure,  under 
which  a  relic  of  Buddha  is  supposed  to  be  buried, 
the  sacred  Bo-tree,  surrounded  by  a  stone  ter- 
race, and  supposed  to  be  a  descendant  of  the  Bo- 
tree,  or  sacred  fig-tree,  under  which  enlighten- 
ment came  to  Buddha ;  also  a  hall  for  preaching, 
a  hall  of  assembly,  and  sleeping-rooms.  See 
Budoha;  India. 

Vildng  (from  the  Icelandic  vik,  a  bay  or 
fiord,  and  the  termination  ing,  implying  one  who 
belongs  to  or  is  descended  from:  literally  one 
who  lurked  in  bays  and  issued  thence  to  plunder, 
a  rover  belonging  to  one  of  the  bands  of  North- 
men who  scoured  the  European  seas  during  the 
eighth,  ninth,  and  tenth  centuries.  This  word 
has  been  frequently  confounded  with  sea-king,  a 
term  which  is  applied  to  a  man  of  royal  race,  who 
took  by  right  the  title  of  king  when  he  assumed 
the  command  of  men,  although  only  of  a  ship's 
crew;  whereas  the  former  term  is  applicable  to 
any  member  of  the  bands.  The  Scandinavian 
vikings  were  excellent  ship-builders  and  expert 
seamen,  and  were  able  to  navigate  in  the  open 
sea  by  the  aid  of  the  sun,  moon,  and  stars.  Not- 
withstanding the  origin  of  the  term,  which  is 
unpleasantly  suggestive  of  the  methods  of  Ma- 
lay pirates  of  present  or  recent  date,  it  has  come 
to  be  the  recognized  designation  of  the  Scandi- 
navian adventurers  who,  by  daring,  hardihood, 
and  endurance,  fought  their  way  to  thrones,  and 
established  kingdoms,  principalities  and  duke- 
doms in  all  parts  of  Europe,  from  southern  Rus- 
sia to  Britain.    See  Northmen. 

Vilaine,  _  ve-lan,  France,  a  western  river 
which  rises  in  the  department  of  Mayenne,  flows 
west  past  Vitre  to  Rennes,  where  it  receives  the 
Ille  from  the  north,  and  with  a  southwesterly 
course  reaches  the  Atlantic  at  Penestin,  in  the 
department  of  Morbihan,  after  a  course  of  130 
miles,  80  of  which  are  navigable.  With  the  Ille 
it  gives  its  name  to  the  department  of  Ille-et- 
Vilaine. 


Vilas,  vi'las,  William  Freeman,  American 
lawyerand  politician :  b.  Chelsea,  Vt.,  9  July 
1840.  He  went  to  Wisconsin  with  his  parents 
in  1851,  and  was  graduated  from  the  University 
of  Wisconsin  in  1858,  and  from  the  Albany  Law 
School  in  i860.  He  was  admitted  to  the  New 
York  bar,  but  returned  to  Wisconsin,  was  ad- 
mitted to  the  bar  there,  and  had  just  begun  the 
practice  of  his  profession,  when  he  joined  the 
Federal  army  (1862).  He  was  promoted  lieu- 
tenant-colonel, and  commanded  his  regiment 
during  the  siege  of  Vicksburg ;  he  resigned  from 
the  army  in  1863  and  returned  to  his  law  prac- 
tice in  Madison.  In  1868  he  was  appointed  pro- 
fessor in  the  Law  School  of  the  University  of 
Wisconsin,  holding  that  position  till  1885 ;  and 
in  1897  became  a  regent  of  the  University. 
After  the  Civil  War  he  was  an  active  member 
of  the  Democratic  party;  from  1876  to  1886  he 
was  the  Wisconsin  member  of  the  Democratic 
National  Committee,  and  in  1884  was  perma- 
nent chairman  of  the  National  Convention ;  and 
in  1885  was  elected  to  the  Wisconsin  legislature. 
In  the  same  year  he  was  appointed  postmaster- 
general  of  the  United  States,  and  in  i888-g 
was  secretary  of  the  interior.  His  course  as 
postmaster-general  was  marked  by  an  improve- 
ment of  the  foreign  mail  service,  economy  of 
management,  and  the  negotiation  of  postal  trea- 
ties with  Mexico  and  Canada.  In  1891  he  was 
elected  to  the  United  States  Senate  for  a  six 
years'  term.  In  1896,  being  opposed  to  the  free- 
silver  movement,  he  was  one  of  the  organizers 
of  the  National  or  Gold  Standard  Democratic 
party,  attended  their  convention  at  Indianapolis, 
and  was  chairman  of  the  committee  on  resolu- 
tions. He  edited  (with  E.  E.  Bryant)  the  1st, 
2d,  4th  and  6th-20th  volumes  of  the  'Wisconsin 
Supreme  Court  Reports.' 

Vilayet,  vll-a-yet',  in  the  Turkish  empire, 
the  most  important  administrative  division,  gov- 
erned by  a  vali,  or  governor-general,  and  a  coun- 
cil. Each  vilayet  is  divided  into  livas  or  san- 
jaks. 

Villa,  vil'a,  a  word  which  in  the  English 
and  Anglo-American  sense  means  a  rural,  sub- 
urban, or  sea-coast  dwelling,  as  distinguished 
from  a  farm-house,  and  which  is  occupied  usu- 
ally in  the  summer  months  by  a  person  who  has 
also  a  residence  in  a  town  or  city.  In  the  Latin 
it  had  a  similar  meaning,  but  also  meant  orig- 
inally a  small  collection  of  houses,  and  as  the 
country  home  of  a  rich  Roman  would  be  likely 
to  have  around  it  a  cluster  of  dwellings  of  re- 
tainers and  slaves,  it  is  probable  that  the  coun- 
try house  became  known  as  a  villa  from  this 
fact.  The  French  and  Spaniards  have  enlarged 
on  the  Latin  meaning,  and  with  them  it  is  equiv- 
alent to  the  English  word  "town,"  either  as  des- 
ignating an  urban  community,  or  as  distinguish- 
ing town  from  country.  Italians  give  about 
the  same  meaning  to  the  word  as  their  Roman 
predecessors. 

Villa  Adriana,  vel'la  a-dre-a'na,  or  Ha- 
drian's Villa,  the  ruins  of  a  splendid  palace, 
temples,  baths,  theatres  and  other  buildings 
erected  by  the  Emperor  Hadrian,  nearTibur, 
now  Tivoli,  about  15  miles  east-nordffet  of 
Rome.  The  emperor  spared  no  expense  tornake 
it  the  most  beautiful  palace  in  Italy.  Many  of 
the  statues  now  in  Roman  museums  were  found 
there. 
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Villa  Albani,  al-ba'ne,  a  modern  Roman 
villa  containing  many  works  of  art.  It  was 
founded  in  1760  by  Cardinal  Alessandro  Albani. 
The  first  Napoleon  caused  many  of  its  art  treas- 
ures to  be  removed  to  Paris.  These  were  re- 
stored to  the  Albani  family  in  1815,  and  were 
sold,  and  are  now  in  the  Glyptothek  at  Munich, 
and  other  collections.  Prince  Torlonia  bought 
the  villa  in  1866. 

Villa  Aldobrandini,  al-do-bran-de'ne,  a 
noted  villa  at  Frascati,  near  Rome,  built  for 
Cardinal  Aldobrandini  about  the  close  of  the 
16th  century,  and  afterward  owned  by  the  Bor- 
ghese  family. 

Villa  Borghese,  bor-ga'se,  just  outside  the 
Porta  del  Popolo,  Rome.  The  founder  was 
Cardinal  Scipio  Borghese,  nephew  of  Pope  Pius 
V.  The  original  museum  was  purchased  by 
Napoleon  I.  and  sent  to  the  Louvre,  and  an- 
other has  been  established  in  its  place.  The 
villa  contains  many  fine  sculptures. 

Villa  Ludovisi,  loo-do-ve'se,  formerly  one 
of  the  chief  attractions  of  Rome  until  the  palace 
and  gallery  of  statues,  and  a  large  part  of  the 
grounds,  gave  way  to  the  march  of  local  im- 
provement. The  villa  was  built  in  the  earljr 
part  of  the  17th  century  by  Cardinal  Ludovisi 
on  the  site  of  the  Gardens  of  Sallust,  and  large 
sums  were  expended  in  beautifying  the  grounds 
and  adorning  the  gallery  of  statues  with  a  col- 
lection of  antique  sculptures,  including  the  fa- 
mous Ludovisi  Juno  and  Mars.  These  were 
removed  in  1891  to  the_  Piombino  palace,  and 
the  only  building  remaining  of  the  Villa  Ludo- 
visi is  the  Casino  dell'  Aurora. 

Villa  Medici,  ma'de-che,  a  famous  Roman 
villa,  south  of  the  Pincio,  with  a  fine  collection 
of  casts.  It  was  built  in  1540  for  Cardinal 
Ricci  de  Montepulciano,  became  the  property  of 
the  Medici  family  about  1600,  and  passed  into 
the  possession  of  the  Grand  Dukes  of  Tuscany, 
the  younger  branch  of  that  family.  Here  Gali- 
leo was  confined,  when  his  sentence  to  impris- 
onment in  a  dungeon  for  advocating  great  as- 
tronomical truths  was  commuted  to  detention 
in  the  villa  of  the  Grand  Duke  of  Tuscany  at 
Rome.  In  1801  it  became  the  home  of  the 
French  Academy  of  Art,  founded  by  Louis 
XIV.  It  is  one  of  the  most  interesting  features 
of  the  Eternal  City. 

Villa  Nazionale.     See  Naples. 

Villa  Pallavicini,  pal-la-ve-che'ne  the  cele- 
brated residence  of  the  Marchese  Durazzo,  at 
Pegli,  on  the  Gulf  of  Genoa,  Italy.  Nature  and 
art  are  combined  to  make  it  one  of  the  most 
picturesque  and  enchanting  spots  on  the  globe. 
The  decorations  display  taste  and  magnificence, 
and  the  gardens  are  luxuriant  with  the  choicest 
plants  of  that  genial  climate,  while  statues,  grot- 
toes, fountains,  a  Christian  chapel,  a  mosque, 
a  Roman  temple,  a  triumphal  arch  with  sculp- 
tures, and  other  works  of  art  add  to  the  grand- 
eur and  beauty  of  the  scene.  The  villa  com- 
mands an  extensive  view  of  the  Mediterranean. 

Villafranca  di  Verona,  vel-la-frang'ka  de 
va-ro'na,  Italy,  a  small  town  in  the  province 
of  VejA^,  10  miles  south-southwest  of  Verona. 
It  is^H^  mediaeval  appearance,  surrounded  by 
walls  and  moats.  The  castle  is  now  in  ruins. 
The  preliminaries  of  a  peace  between  Francis 
Joseph  of  Austria  and  Napoleon  III.  of  France 


were  signed  here  on  11  July  1859.  Pop.  about 
10,000.  " 

Village  Communities,  supposed  upon 
ample  evidence  in  the  present  as  well  as  the 
past,  to  have  been  the  primitive  form  of  organ- 
ized human  society.  In  Africa,  the  South  Sea 
Islands,  and  among  the  American  aborigines 
who  have  progressed  beyond  savage  isolation, 
the  village  community  exists,  a  survival  of  a 
system  which  was  probably  universal  in  the  pre- 
historic period,  and  was  prevalent  throughout 
a  large  part  of  Europe,  as  it  is  to-day  in  Rus- 
sia, long  after  Greece  and  Rome  had  built  flour- 
ishing cities,  and  established  new  forms  of  civ- 
ilization. In  the  Russian  mir,  a  word  which 
signifies  union,  all  the  land  is  held  in  common, 
and  is  divided  for  use  among  the  several  fam- 
ilies. Such  was  the  system  of  land  tenure 
among  the  ancient  German  tribes,  when  they 
first  came  within  the  observation  of  the  Romans, 
and  although  at  a  very  early  date  —  probably 
before  the  tribes  from  the  North  swept  down 
on  the  Roman  dominions  —  private  proprietor- 
ship of  land  had  become  a  fixed  institution 
among  them  —  the  village  continued  to  have  its 
common  or  *green,»  which  every  villager  had 
a  right  to  use  and  enjoy.  This  communal  land 
system  was  brought  to  the  New  World  by  the 
first  settlers,  being  represented  by  the  Boston 
Common,  and  the  "commons*  of  New  York 
now  known  as  City  Hall  Park,  and  other  sim- 
ilar public  reserves. 

It  is  unnecessary  to  trace  the  village  com- 
munity from  its  primitive  condition  through 
the  feudal  and  more  recent  periods  to  the  pres- 
ent day.  Throughout  all  changes  something  of 
the  cornmercial  system  survived,  and  the  com- 
mon enjoyment  of  land,  which  had  been  nearly 
effaced  by  private  proprietorship,  is  being  re- 
vived in  the  creation  and  the  extension  of  pub- 
lic parks,  open  to  every  citizen.  In  Russia,  on 
the  other  hand,  the  mir,  or  village  community, 
is  giving  way  to  private  proprietorship,  Russia 
in  this,  as  in'some  other  respects,  being  in  a 
period  of  transition  from  which  western  Europe 
evoluted  centuries  ago. 

Villagran,  vel-ya-gran',  or  Villagra,  Fran- 
cisco, Spanish  soldier  and  colonial  governor: 
b.  Astorga,  Spain,  1507;  d.  Concepcion,  Chile, 
15  July  1563.  He  accompanied  Valdivia  to 
Peru,  was  engaged  with  him  in  the  conquest  of 
Chile  in  1540-5,  and  in  i547-;9  was  deputy 
governor  in  the  absence  of  Valdivia.  Upon  the 
death  of  Valdivia  in  th«  Araucanian  uprising  of 
1553-4  Villigran  became  governor.  While  pro- 
ceeding to  march  against  the  Araucanians  was 
severely  defeated  at  Mariguenu  in  February 
1554.  He,  however,  continued  the  war  for 
months,  killing  the  famous  Indian  chief  Lantaro 
at  Mataquito  in  1556.  He  was  superseded  by 
Garcia  Hurtado  de  Mendoza  in  1557;  and  that 
governor,  in  order  to  be  rid  of  his  dangerous 
rival,  sent  Villigran  a  prisoner  to  Peru.  On 
his  release  he  went  to  Spain,  secured  a  royal 
commission  to  succeed  Mendoza  and  returned 
in  1561  to  take  charge  of  the  colony.  He  pushed 
the  Spanish  conquests  beyond  the  Andes,  and 
though  much  harassed  by  the  uprisings  of  the 
Araucanians,  continued  in  office  until  his  death. 

Villain,  or  Villein.    See  Villeins. 

Villard,  vil-ard',  Henry,  American  journal- 
ist and  capitalist:   b.  Speyer,  Bavaria,  11  April 
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183s;  d.  Dobbs  Ferry,  N.  Y.,  11  Nov  1900.  His 
real  name  was  Hilg^rd,  but  he  changed  it  to 
Viilard  on  coming  to  the  United  States  in  1853. 
He  entered  upon  journalistic  work,  writing  at 
first  for  German- American  journals,  then  as  cor- 
respondent for  the  Cincinnati  Commercial,  and 
for  the  Chicago  Tribune.  He  reported  the  Lin- 
coln-Douglas debate  of  1858  for  eastern  news- 
papers ;  was  at  the  National  Republican  Con- 
vention of  i860 ;  and  during  the  Civil  War  won  a 
wide  reputation  as  a  war  correspondent ;  going  to 
the  front  with  the  Army  of  the  Potomac ;  he  also 
conducted  a  correspondents'  bureau  at  Washing- 
ton. In  1866  he  went  abroad  to  report  the  Aus- 
tro-Prussian  war  for  the  New  York  Tribune. 
In  1868-71  he  was  secretary  of  the  Social  Science 
Association  in  Boston.  In  1873  he  represented 
German  bondholders  in  financial  dealings  with 
some  of  the  railroads  of  the  Pacific  coast ;  going 
to  the  Northwest  he  organized  the  Oregon  Rail- 
way and  Transportation  Company;  and  in  1881 
by  a  pooling  of  railway  interests  formed  the 
Northern  Pacific  Railroad  Company,  and  was 
elected  its  president.  The  road  was  completed 
in  1883,  but  was  involved  in  financial  difficulties, 
on  account  of  which  Viilard  lost  a  large  part  of 
his  fortune,  and  resigned  the  presidency  of  the 
road.  He  regained  his  financial  standmg  with 
the  aid  of  German  capital,  and  in  1889  became 
one  of  the  directors  of  the  Northern  Pacific, 
holding  that  position  until  1893,  when  the  road 
went  into  the  hands  of  receivers.  He  was  also 
interested  in  Edison's  inventions;  in  1890  he 
bought  the  Edison  Lamp  Company  at  Newark, 
and  later  the  Ellison  Machine  Works  at  Sche- 
nectady, where  he  organized  the  Edison  General 
Electric  Company,  of  which  he  was  president 
two  years.  In  i^i  he  obtained  a  controlling 
interest  in  the  New  York  Evening  Post,  and  the 
'Nation.' 

Villari,  vel-la're,  Pasquale,  Italian  his- 
torian: b.  Naples  ;j  Oct.  1827.  After  the  fail- 
ure of  the  Neapolitan  revolution  (1848-9),  in 
which  he  had  taken  part,  he  was  con}pelled  to 
escape  to  Florence,  where  he  wrote  his  <Storia 
di  Girolamo  Savonarola  e  de'  suoi  Tempi' 
(1859-61),  which  soon  gained  for  him  a  Euro- 
pean reputation.  In  1859  he  was  appointed  pro- 
fessor of  history  in  the  University  of  Pisa,  and 
in  1866  received  a  similar  chair  in  the  Institute 
di  Studj  Superiori  of  Florence.  Besides  having 
frequently  served  in  the  Italian  parliament  as 
deputy,  he  was  general  secretary  of  public  edu- 
cation in  1869,  was  made  senator  in  1884,  and 
in  1891  was  minister  of  public  education. 
Among  his  many  works  are  'Leggende  che  II- 
lustrano  la  Divina  Commedia'  (1065)  ;  <Loggi 
Critici'  (1868)  ;  <Niccol6  Machiavelli  e  i  suoi 
Tempi,'  a  work  of  great  value  (1877-82),  <Arte, 
Stona,  e  Filosofia*  (1884),  <I  Primi  Due  SecoH 
dell  Storia  di  Firenze'  (1893-4).  He  is  rec- 
ognized as  a  historical  investigator  of  wide  re- 
search and  excellent  scholarship.  Several  of  his 
works  have  been  translated  into  English  by  his 
'wife,  Linda  White  Villari. 

Villars,    ve-lar,     Claude    Louis    Hector, 

Due  DE,  French  soldier:  b.  Moulins,  France,  8 
May  1653;  d.  Turin,  Italy,  17  June  1734.  He 
entered  the  army  in  1672,  served  under  Turenne, 
Luxembourg,  and  Cr6qui;  was  appointed  lieu- 
tenant-general in  1693,  and  in  1699-1701  he  was 
ambassador  to  Vienna.    During  the  war  of  the 


Spanish  Succession  he  received  in  1702  his  first 
independent  command,  defeated  Prince  Louis  of 
Baden  at  Friedlingen  14  October,  and  was 
created  marshal.  He  joined  the  Elector  of  Ba- 
varia in  1703,  gained  a  signal  victory  at  Hoch- 
stadt  in  that  year.  In  1709  he  succeeded  Ven- 
dome  as  commander  of  the  army  in  the 
Netherlands,  and  in  order  to  save  Mons  he  en- 
gaged Marlborough  and  Eugene  at  Malplaquet, 
12  Sept  1709.  He  was  defeated  and  badly 
wounded,  but  was  victorious  over  the  allies  at 
Denain,  24  July  1712.  In  March  1714,  he  con- 
cluded the  peace  of  Rastatt.  On  the  outbreak  of 
the  war  with  Austria  he  again  took  the  field 
with  rank  of  grand-marshal  of  France,  and  con- 
ducted a  successful  campaign  with  his  wonted 
energy,  although  he  was  then  81.  He  resigned 
his  command  because  of  the  unwillingness  of 
the  king  of  Sardinia  to  co-operate  with  his 
plaiis,  but  died  before  his  recall  came.  His 
*Memoires>  (1884-92)  are  not  regarded  as  au- 
thentic. Consult  the  biographies  by  Seguy 
(173s).  Anquetil  (1784),  and  Babeau  (1892). 

Villehardouin,  GeofiFroi  de,  zho-frwa  de 
vel-ar-doo-an,  French  chronicler:  b.  Villehar- 
douin, near  Troyes,  France,  about  1160;  d.  be- 
fore 1213.  He  was  one  of  the  earliest  of  French 
historians,  and  of  his  life  little  is  known  save 
what  is  gathered  from  his  'Histoire  de  la  Con- 
quete  de  Constantinople.'  He  seems  to  have 
taken  an  important  part  in  the  Fourth  Crusade; 
took  the  cross  in  1199;  was  one  of  the  commis- 
sioners to  arrange  with  the  Venetians  for  the 
transportation  of  the  crusaders ;  fought  at  the 
siege  of  Constantinople,  and  gained  high  repute 
as  a  diplomat.  He  became  marshal  of  Romaine 
after  the  establishment  of  the  Latin  empire  and 
was  granted  the  fief  of  Messina  in  1207.  From 
this  time  all  trace  of  him  is  lost.  His  <Histoire' 
is  a  clear  and  collected  relation  of  the  events  of 
the  Crusade  from  1 198-1207,  and  is  valuable  both 
from  the  historical  and  literary  standpoint.  The 
first  printed  edition  was  that  of  1585 ;  later  ones 
include:  Du  Cange  (1657)  ;  Dom  Brail  (1823)  ; 
N.  de  Wailly  (1872;  3d  ed.  1882).  Consult 
Sainte-Beuve's  'Causeries  du  Lundi,'  Vol.  IX. 

Villeins,  a  species  of  serfs  who  grew  up 
along  with  the  feudal  customs  of  Europe.  A 
feudal  lord  received  from  his  superior,  on  condi- 
tion of  military  service,  a  grant  of  conquered 
land,  which  he  distributed  among  his  depend- 
ents on  two  distinct  tenures  or  classes  of  tenure. 
The  freemen,  who  were  the  kindred  or  followers 
of  the  cont^ueror,  received  their  land  on  the 
same  condition  of  military  service  as  himself. 
The  conquered  or  the  serfs  who  were  not  di- 
rectly employed  in  domestic  or  personal  service 
were  allowed  to  cultivate  the  land  on  the  tenure 
of  menial  or  non-military  services,  either  deter- 
minate or  indeterminate.  Such  is  the  simple 
origin  of  villenage.  In  some  cases  the  villeins 
were  at  the  absolute  disposal  of  their  lord,  who 
could  sell  them  or  deal  with  them  as  he  pleased. 
In  others  they  were  attached  to  the  soil,  and 
formed  part  of  its  movable  wealth.  Sometimes 
they  held  by  defined  services,  such  as  making  and 
repairing  roads,  felling  timber,  or  cultivating 
the  lord's  domain;  but  even  then  the  control  of 
justice  was  commonly  in  the  hands  of  their  lord, 
against  whose  oppression  they  had  no  redress. 
Hallsmi  says  that  in  England  they  were  incapa- 
ble of  property;  yet  even  in  England,  when  the 
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laws  began  to  extend  their  protection  to  per- 
sonal rights,  the  association  of  the  villeins  with 
the  soil  established  a  good  tenure  of  property, 
subject  to  customary  services,  which  were  finally 
commuted  into  money  rents.  Villenage  appears 
to  have  died  out  in  England,  without  special  leg- 
islation to  abolish  it.  The  system  of  agricul- 
tural labor  under  yearly  contract,  with  violation 
of  contract  on  the  part  of  the  laborer  punishable- 
by  imprisonment,  which  continued  in  England 
down  to  the  latter  part  of  the  19th  cen- 
tury, partook  essentially  of  villenage,  as  the 
laborers  had  either  to  face  prosecution  as  va- 
grants, or  renew  each  year  the  obligation  of 
servitude,  which  might  fairly  be  called  involun- 
tary.. 

Villenage  —  if  the  involuntary  servitude  of 
white  persons  not  convicted  of  crime  comes 
within  that  term  —  has  never  existed  in  the 
United  States,  except  in  the  form  of  indentured 
apprenticeship,  which  in  colonial  days  was  prac- 
tically serfdom,  and  of  the  form  of  servitude 
known  as  "redemption,"  when  immigrants  were 
sold  and  bound  out  for  a  term  of  years  to  pay 
the  expenses  of  their  passage.  "Redemption* 
servitude  existed  long  after  the  United  States 
became  independent,  and  many  respectable  and 
even  prominent  families  are  descended  from 
"redemptioners." 

The  peons  of  Mexico  and  New  Mexico  were 
villeins  attached  to  the  soil.  Peonage  was  abol- 
ished in  the  United  States  2  March  1867.  See 
Peons  and  Peonage;  Serfs;  Slavery;  United 
States  —  Slavery  in. 

Villemain,  vel-maii,  Abel  Fransois,  French 
author:  b.  Paris  11  June  1790;  d.  there  8  May 
1870.  He  was  educated  at  the  Lycee  Louis-le- 
Grand,  and  in  1810  became  assistant  professor  of 
rhetoric  at  the  Lycee  Charlemagne.  He  was  sub- 
sequently professor  at  the  Ecole  Normale  and 
also  occupied  the  chair  of  eloquence  at  the  Sor- 
bonne.  He  was  elected  to  the  Academy  in  1821, 
and  in  1827  was  selected  with  Lacretelle  and 
Chateaubriand  to  draft  its  protest  against  the 
revival  of  the  censorship.  In  1827  he  was  a 
deputy,  became  a  peer  of  France  in  1832,  was 
minister  of  public  instruction  in  1838-44,  and  in 
the  last-named  year  resigned  because  of  ill  health. 
After  the  establishment  of  the  empire  he  retired 
from  politics.  He  was  three  times  awarded  the 
prize  of  the  Academy;  in  1812  for  his  'Euloge 
de  Montaigne' ;  in  1814  for  <  Avantages  et  Incon- 
venients  de  la  Critique' ;  and  for  his  *Euloge  de 
Montesquieu'  in  1816.  As  a  critic  his  keen  wit, 
quick  appreciation,  and  brilliant  command  of 
rhetoric  made  him  a  power  in  French  letters. 
His  works  include :  *Histoire  de  Cromwell'  (2 
vols.,  1819)  ;  <Discours  et  melanges  litteraires' 
(1823)  ;  <Cours  de  litterature  frangaise'  (5  vols., 
1828-9);  'Souvenirs  contemporains  d'historie 
et  de  litterature'  (1856);  'Histoire  de  Gregoire 
VII.  >   (1873),  etc. 

Villemessant,  Jean  Hippolyte  Cartier,  zhoii 
■  e-p6-let  kar-te-a  vel-me-sah,  French  journal- 
ist: b.  Rouen  22  April  1812;  d.  Monte  Carlo, 
France,  11  April  1879.  He  went  to  Paris  in 
1839,  entered  journalism,  and  for  a  time  wrote 
the  fashion  department  of  the  Girardin  'Presse,' 
using  the  signature  "Louise  de  Saint  Loup."  In 
1854  he  re-established  *Le  Figaro'  as  a  semi- 
weekly,  making  it  a  daily  after  1865.  Consult 
his  'Memoires  d'un  journaliste'  (1867). 

Vil'lenage.     See  Villeins. 


Villiers,  vil'verz,  Charles  Pelham,  English 
statesman :  b.  London  3  Jan.  1802 ;  d.  16  Jan. 
1898.  He  was  gradiiated  from  Saint  John's  Col- 
lege, Cambridge,  in  1824,  was  called  to  the  bar 
of  Lincoln's  Inn  in  1827,  appointed  secretary  to 
the  master  of  the  rolls  in  1830,  the  examiner  of 
witnesses  at  the  court  of  chancery  in  1833.  He 
was  returned  to  Parliament  for  Wolverhampton 
in  1835  and  until  his  death  remained  the  repre- 
sentative of  that  constituency.  From  the  first 
he  strongly  advocated  the  repeal  of  the  corn- 
laws,  and  he  was  a  supporter  of  free-trade  be- 
fore Cobden  and  Bright  entered  Parliament  and 
while  Gladstone  still  favored  the  corn-laws. 
After  the  formation  of  the  Anti-Corn-Law 
League  Villiers  became  the  leader  of  the  move- 
ment in  Parliament  and  continued  to  press  the 
agitation.  The  accession  of  Bright  and  Cobden 
to  the  ranks  of  Parliamentary  free-traders 
further  strengthened  the  cause,  and  Villiers  saw 
his  purpose  achieved  when  in  1846  Peel  joined 
their  ranks.  In  1859  he  became  a  member  of 
the  Palmerston  cabinet  and  also  president  of  the 
poor-law  board,  which  posts  he  resigned  in  1866. 
During  the  American  Civil  War  he  ably  sec- 
onded Palmerston  in  his  support  of  the  North- 
ern States,  and  in  later  years  was  a  determined 
advocate  of  the  union  of  Ireland  and  Great 
Britain.  He  introduced  in  Parliament  the  Union 
Chargeability  Bill  and  secured  its.  passage  in 
1865,  supported  the  penny-postage  act,  and 
throughout  his  entire  career  never  deviated  from 
the  principles  of  reform  to  which  he  had  pledged 
himself  on  his  election  in  1835.  A  selection 
from  his  speeches  was  published  in  'Free-Trade 
Speeches  of  Hon.  Charles  Pelham  Villiers, 
M.  P.'  (2  vols.  1883). 

Villiers,  Frederic,  English  artist  and  war 
correspondent:  b.  London  23  April  1852.  He 
was  educated  in  France  and  studied  at  South 
Kensington  and  the  Royal  Academy.  He  was 
war  artist  for  'The  Graphic'  in  Servia  in 
1876  and  accompanied  the  Russian  army 
in  Turkey  in  1877-8.  He  was  a  witness  of  the 
bombardment  of  Alexandria  in  1882,  was  subse- 
quently in  Abyssinia,  Bulgaria,  Servia,  and 
Burma,  and  in  1887  made  a  lecture  tour  in  this 
country.  As  special  artist  for  the  New  York 
Herald  and  other  journals  he  accompanied  the 
Japanese  army  in  1894,  represented  the  London 
Standard  in  1897  during  the  Grseco-Turkish 
War.  and  in  1898  accompanied  Kitchener  in  the 
Sudan.  During  the  Boer  war  in  1899  he  was  in 
South  Africa  as  correspondent  for  the  'Illus- 
trated London  News.' 

Villiers,  George,  Duke  of  Buckingham. 
See  Buckingham,  Duke  of. 

Villisca,  vil-Ts'ka,  Iowa,  city  in  Montgom- 
ery County:  at  the  confluence  of  the  East  and 
West  branches  of  the  Nodaway  River,  and  on 
the  Chicago,  Burlington  &  Quincy  Railroad ;  16 
miles  east  of  Red  Oak,  and  15  miles  north  of 
Clarinda.  The  city  is  in  a  rich  agricultural 
region :  in  the  vicinity  are  deposits  of  fire-clay 
and  soap  stone.  The  chief  manufactures  are 
clay  products,  which  include  brick  and  tile,  and 
flour  and  dairy  products.  There  are  large  ship- 
ments of  fruit,  wheat,  corn,  hay,  vegetables, 
butter,  eggs,  poultry,  and  live-stock.  There  are 
two  banks,  a  national  and  a  private,  having  a 
combined  capital  of  $100,000,  and  deposits 
amounting  to  $534,910.  Pop.  (1890)  1,744.' 
(1900)  2.211;   (1910  est.)  2.350. 
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Villon,  vel-lon,  Fransois,  French  poet:  b. 
Paris  1431 ;  d.  about  1484.  His  real  name  was 
Frangois  de  Montcorbier,  but  he  adopted  the 
name  of  his  guardian,  Guillaume  de  Villon,  a 
priest.  He  received  the  degree  of  master  of  arts 
in  1452,  and  three  years  later  fled  the  country  be- 
cause he  had  killed  a  priest.  •  He  was  pardoned 
in  1456  when  it  had  become  clear  that  the 
deed  was  done  in  self-defense,  but  immediately 
afterward  he  engaged  in  a  series  of  extensive 
robberies,  for  which  he  was  condemned  to  death. 
While  lying  in  prison  awaiting  the  execution  of 
his  sentence  he  wrote  the  epitaph  in  which  he 
depicts  himself  and  his  companions  suspended 
on  the  gibbet.  His  sentence  was,  however, 
commuted  to  banishment,  but  in  1461  he  was 
again  in  prison,  this  time  at  Meung,  perhaps  for 
sacrilege.  He  was  set  free  in  Octobet  of  that 
year  in  consequence  of  a  jail  delivery  ordered 
by  Louis  XI.  on  the  occasion  of  his  visit  to  the 
town.  Nothing  is  known  of  his  subsequent 
career.  His  works  include  'Le  Petit  Testament' 
(1456);  <Le  Grand  Testament'  (about  1461); 
and  numerous  ballads.  The  first  dated  edition 
of  his  works  is  that  of  1489,  and  of  recent  edi- 
tions the  best  are  those  of  Moland  (1879)  and 
Longnon  (1892).  There  is  an  English  transla- 
tion of  much  of  his  best  work  by  John  Payne 
(new  ed.  1892).  Andrew  Lang,  Swinburne,  and 
others  have  also  made  renderings.  Consult: 
Longnon,  'Etude  Biographique'  (1878);  R.  L. 
Stevenson,  'Familiar  Studies'  (1888) ;  Schwob, 
'Le  jargon  des  coquillards  en  1455'  (1890); 
Paris,  'Frangois  Villon'    (1901). 

Vil'na,  or  Wilna,  Russia,  (i)  Capital  of  the 
government  of  the  same  name,  on  the  Vilia,  415 
miles  southwest  of  Saint  Petersburg.  It  is  pic- 
turesquely situated,  partly  on  hills,  partly  on  the 
banks  of  the  river,  and  contains  numerous  con- 
vents and  churches.  The  most  notable  buildings 
are  the  governor's  palace,  the  town-house,  and 
the  buildings  of  the  now  suppressed  university. 
The  Greek  and  the  Roman  Catholic  cathedrals 
are  also  worthy  of  notice.  Educational  institu- 
tions are  numerous.  The  manufactures  include 
tobacco,  lead  pencils,  hats,  leather,  etc.,  and  there 
is  an  extensive  trade  in  grain  and  timber.  Vilna 
dates  from  the  loth  century.  Pop.  about 
160,000.  (2)  The  government,  which  lies  on  the 
Baltic,  has  an  area  of  16,421  square  miles  and  a 
population  about  1,600,000. 

Vinalhaven,  vi"nal-ha'ven,  Maine,  town  in 
Knox  County;  about  13  miles  east  of  Rockland, 
the  county-seat.  The  town  is  made  of  several 
small  islands  in  Penobscot  Bay.  The  granite 
quarries  are  a  source  of  income  to  the  town. 
The  place  is  a  favorite  summer  resort.  Pop. 
2.300. 

Vincennes,  vari-sen,  Jean  Baptiste  Bissot, 
SiEUR  DE,  Canadian  explorer:  b.  Quebec,  Can- 
ada, January  1688;  d.  Illinois  1736.  He  came 
from  a  wealthy  family  of  Quebec,  was  a  relative 
of  the  explorer  Louis  Joliet,  and  from  early 
youth  was  engaged  in  western  expeditions.  He 
became  an  ensign  in  the  Canadian  army  in  1801 
and  was  detailed  to  service  in  the  West,  where 
he  became  a  favorite  with  the  Miami  Indians. 
In  1804  he  rescued  some  Iroquois  prisoners  from 
the  Ottawas ;  saved  Detroit  from  an  invasion  by 
the  Foxes  in  1812;  and  afterward  resided  suc- 
cessively in  Miami,  Ohio,  and  Michigan.  He 
founded  the  city  of  Vincennes,  Ind.,  where  he 


built  a  fort  and  a  trading-post,  and  in  1836  he 
joined  the  expedition  agamst  the  Chickasaw  In- 
dians. The  expedition  was  conducted  by 
d'Artaguette  and  was  at  first  successful,  but  a 
series  of  victories  were  followed  by  defeat  owing 
to  the  desertion  of  the  Miamis.  Vincennes  was 
captured  and,  together  with  the  commander 
and  others  of  the  expedition,  was  burned  at  the 
stake. 

Vincennes,  France,  a  town  in  the  depart- 
ment of  the  Seine,  a  southeastern  suburb  of 
Paris,  just  outside  the  walls  and  close  to  the 
Bois-de-Vincennes.  Its  large  old  castle,  which 
is  surrounded  by  lofty  walls  and  deep  ditches, 
was  once  the  frequent  residence  of  the  French 
kings,  and  was  long  a  state  prison.  It  now 
forms  part  of  the  defenses  of  Paris.  The  don- 
jon or  keep  is  a  square  tower  170  feet  high  with 
walls  10  feet  thick.  The  Bois-de-Vincennes 
(q.v.)  is  a  beautiful  and  extensive  public  park 
which  contains  an  exercise-ground  for  infantry, 
and  an  area  set  apart  for  artillery  purposes. 
Pop.  about  33,000. 

Vincennes,  vTn-senz',  Ind.,  city,  county-seat 
of  Knox  County;  on  the  Wabash  River,  and 
on  the  Pennsylvania,  the  Evansville  &  T.  H., 
the  Baltimore  &  O.  S.,  and  the  Cleveland,  C,  C. 
&  St.  L.  R.R.'s ;  about  105  miles  southwest  of 
Indianapolis.  It  is  in  a  fertile  agricultural 
region,  a  rich  prairie  section,  on  a  gradual  slope 
to  the  river.  The  government  census  of  igoo 
gives  the  number  of  manufacturing  establish- 
ments 109;  the  capital  invested,  $1,552,386;  the 
average  amount  paid  annually  for  raw  material, 
$1,098,676;  and  the  value  of  the  annual  products, 
$2,282,384.  The  chief  manufactures  are  flour, 
lumber  products,  sewer-pipe,  brick,  tile,  wrap- 
ping paper,  iron  and  tin  products,  agricultural 
implements,  cement,  plaster,  and  foundry  and 
machine  shop  products.  The  city  is  laid  out  in 
squares,  with  streets  nearly  all  50  feet  wide. 
Harrison  Park,  the  plaza  at  the  city-hall,  and  the 
Court-House  Square  are  the  chief  park-lands 
owned  by  the  city.  The  principal  public  build- 
ings are  the  county  court-house  ($400,000),  the 
city-hall  ($100,000),  the  government  building, 
the  old  hall  whiere  the  legislature  met,  the  house 
occupied  by  William  Henry  Harrison  when  he 
was  governor  of  the  Territory,  the  church  once 
used  as  the  Roman  Catholic  Cathedral,  the  Vin- 
cennes Sanatorium,  and  Saint  Vincent's  Orphan- 
age, for  boys.  The  educational  institutions  are 
two  high  schools,  one  for  white  pupils  and  one 
for  colored  (1882),  Vincennes  University, 
founded  in  1806,  Saint  Rose  Academy  (R.  C), 
public  and  parish  graded  schools,  a  public 
library,  and  three  school  libraries.  There  are 
three  national  banks  and  one  state  bank,  hav- 
ing a  combined  capital  of  $375,000.  The  na- 
tional banks  have  deposits  amounting  to 
$3,331,470.  The  government  is  administered 
under  the  charter  of  1867  which  provides  for  a 
mayor,  who  holds  office  two  years,  and  a  city 
council. 

Population. — In  1900  Vincennes  had  a  popu- 
lation of  10,249,  and  in  1910,  14,895. 

History. —  In  the  vicinity  of  Vincennes  are 
many  Indian  mounds.  The  first  missionaries  and 
explorers,  who  entered  this  part  of  Indiana  by 
way  of  the  river,  found,  where  is  now  the  city, 
an  Indian  village  called  Chip-kaw-kay.  Vin- 
cennes is  the  oldest  place  in  the  State.    In  1702, 
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the  French  built  here  a  fort,  and  for  several 
years,  it  was  the  seat  of  the  empire  of  France 
in  the  Ohio  Valley.  French  from  Canada  set- 
tled here,  and  the  place  was  called  'The  Post," 
for  over  30  years,  when  the  name  was  changed 
to  Vincennes,  in  honor  of  Fran<;ois  Morgan  de 
Vinsenne,  who  had  been  one  of  the  officers  of 
the  fort.  In  1763  the  British  obtained  possession 
of  the  place,  but  owing  to  disturbed  conditions  in 
the  East,  General  Gage  gave  the  fort  but  little 
attention,  so  Vincennes  had  only  a  self-govern- 
ment until  1777,  when  on  19  May,  Lieutenant- 
Governor  Abbot  of  Detroit,  arrived  and  took 
possession.  He  called  the  place  Fort  Sackville. 
The  British  incited  the  Indians  to  attacks  on 
the  whites  who  were  under  French  rule  or  who 
were  in  rebellion  against  Great  Britain.  George 
Rogers  Clark,  of  Kentucky,  desiring  to  protect 
his  country  from  those  disastrous  attacks,  con- 
ceived the  plan  of  capturing  Detroit,  Vincennes, 
and  Kaskaskia,  and  submitted  his  plan  to  Patrick 
Henry,  then  governor  of  Virginia.  After  much 
argument  on  the  part  of  Clark  and  hesitancy  on 
the  part  of  Henry,  the  governor  authorized  Clark 
to  recruit  350  Virginians  for  the  expedition,  and 
gave  him  money  and  ammunition.  Clark  pro- 
ceeded with  the  undertaking,  and  4  July  1778 
captured  Kaskaskia.  With  tiie  aid  of  Father 
Gibault,  of  Kaskaskia,  Clark  secured  the  good 
will  of  the  French  people  of  Vincennes.  In 
1779  Clark's  Virginians  took  possession  of  Fort 
Sackville.  It  was  some  time  before  the  British 
in  Detroit  heard  of  the  changes  in  the  Ohio 
Valley.  Then  a  force  of  500  regulars  and  In- 
dians under  the  British  commander,  Henry 
Hamilton,  embarked  for  Vincennes.  Captain 
Helm,  in  charge  of  the  place,  did  not  learn  of 
the  approach  of  the  British  until  they  were 
within  three  miles  of  the  fort.  His  garrison 
consisted  of  himself,  a  few  inhabitants,  and  one 
American  soldier.  The  inhabitants  went  to  their 
homes  and  Helm  planted  his  two  cannons;  he 
took  charge  of  one,  and  the  remainder  of  his 
force  stood  by  the  other.  When  Hamilton  de- 
manded a  surrender.  Helm  said  no  man  could 
enter  the  fort  until  the  terms  of  surrender  were 
made  known.  Hamilton  promised  them  the 
honors  of  war  and  then  Helm  and  his  force  of 
one  man  surrendered.  Clark  did  not  hear  of 
the  fate  of  Helm  for  some  time.  Francis  Vigo 
(after  whom  the  county  is  named),  a  merchant 
of  Saint  Louis,  and  a  patriotic  American,  offered 
to  go  to  Vincennes  to  attend  to  furnishing  the 
garrison  with  supplies  in  accordance  with  Helm's 
request,  sent  to  Clark  before  the  arrival  of  the 
British.  When  Vigo  approached  Vincennes  he 
-was  more  than  surprised  to  learn  that  the  place 
was  in  possession  of  the  British,  who  at  once 
arrested  him.  He  demanded  release  on  the 
ground  that  he  was  from  Saint  Louis,  but  Ham- 
ilton retained  him  until  it  was  discovered  that 
the  French  inhabitants  would  cut  off  the  source 
of  supplies  for  the  soldiers  unless  Vigo  were 
released.  Vigo  was  finally  given  his  freedom, 
on  condition  that  "on  his  way  to  Saint  Louis 
he  would  do  no  hostile  act  to  the  British  in- 
terest* This  he  promised,  and  at  once  took  a 
canoe,  descended  the  Wabash  to  the  Ohio,  then 
to  the  Mississippi,  and  arrived  at  Saint  Louis 
without  breaking  his  pledge.  As  the  boat 
touched  the  shore,  Vigo  sprang  on  land,  then 
back  into  the  boat,  and  started  for  Kaskaskia,  to 
inform  Clark  about  Vincennes.    Clark  saw  at 


once  that  unless  something  were  done,  the  whole 
Ohio  Valley  would  be  lost  to  America.  Des- 
perate measures  were  resorted  to,  for  trans- 
porting a  small  force  of  poorly  clothed  men  was 
difficult  at  any  time,  but  almost  impossible  in 
winter.  On  5  Feb.  1179  he  sent  04  men  by 
boats,  carrying  provisions  and  ammunition,  and 
with  170  men  they  began  a  march- of  aoo  miles. 
There  were  no  tents,  no  towns  or  even  settle- 
ments where  they  were  sure  of  finding  friends. 
All  the  inhabitants  of  Kaskaskia  accompanied 
them  the  first  few  miles  of  the  journey;  then 
soldiers  and  citizens  knelt  and  the  parish  priest 
gave  them  his  blessing,  and  Clark  and  his  men 
marched  on  to  Vincennes,  leaving  the  people 
on  their  knees  praying  for  the  success  of  the 
America^  Nation.  On  the  23d  of  February 
Clark  and  his  men  arrived  at  the  heights  back 
of  Vincennes,  and  sending  word  to  the  French 
inhabitants  that  they  were  there,  the  hungry 
soldiers  were  soon  supplied  with  provisions. 
That  night  the  Americans  marched  into  the 
town  and  at  once  began  an  attack  on  the  fort. 
The  next  morning  Hamilton  surrendered,  and 
the  American  flag  was  placed  on  the  fort,  and 
then  and  there  the  name  was  changed  from  Fort 
Sackville  to  Fort  Patrick  Henry.  The  place 
was  held  by  Virginia  until  1783,  when  it  was 
ceded  to  the  United  States.  In  1787  the  first 
court  was  held  in  the  place,  and  in  1800  the 
Indiana  Territory  was  established  and  Vin- 
cennes was  made  the  capital.  In  1813  the  ter- 
ritorial capital  was  removed  to  Corydon.  A 
university  and  a  library  had  been  established. 
The  first  church  in  the  Northwest  Territory  was 
built  in  Vincennes,  in  1742,  by  Father  Meurin, 
from  France.  The  first  school  in  Indiana  was 
established  here  by  Father  Rivet. 

Vincennes  brought  to  the  United  States  the 
great  Middle  West  and  made  the  Louisiana 
Purchase  a  possibility.  Had  it  not  been  for  the 
bravery,  intelligence,  and  patriotism  of  Ge«rge 
Rogers  Clark  and  his  Virginians,  and  the 
devoted  French  of  the  Ohjo  Valley,  the 
western  limit  of  the  United  States  would  have 
been,  for  many  years  at  least,  the  Alleghany 
Mountains.  But  Vincennes  has  done  more  for 
the  preservation  and  extension  of  the  Union; 
here  Aaron  Burr  received  his  first  and  most 
decided  check  when  he  sought  to  break  up  the 
Union.  The  first  provision  made  by  any  gov- 
ernment for  the  care  of  the  insane  was  made  by 
the  Indiana  Constitution,  and  to  Benjamin 
Parke  of  Vincennes  is  due  the  credit  of  in- 
serting the  clause  regarding  the  matter.  Not 
only  may  Vincennes,  "on  the  banks  of  the 
Wabash,"  be  called  "The  Key  to  the  North- 
west," but  also  a  historic  city  that  was  the 
scene  of  many  heroic  deeds.  Consult:  Law, 
'The  Colonial  History  of  Vincennes* ;  Smith 
in  Powell's  'Historic  Towns  of  the  Western 
States.' 

Vincennes  University,  located  at  Vin- 
cennes, Ind.  It  owes  its  establishment  to  a  grant 
of  land  made  by  Congress  in  1804  in  the  vin- 
cennes land  district  for  the  use  of  a  seminary 
of  learning.  In  1806  Vincennes  University  was 
incorporated  and  designated  as  the  recipient  of 
the  land  granted  by  Congress.  In  1830  and  sub- 
sequently the  legislature  assumed  the  right  to 
sell  and  rent  the  lands  and  appropriate  the 
receipts  for  State  purposes.  The  resources 
of  the  university  were  thus  so  crippled  that  it 
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was  forced  to  suspend  work  for  a  time;  but  in 
1843  the  trustees  carried  the  matter  into  the 
courts,  and  finally  by  appeal  to  the  Supreme 
Court  of  the  United  States,  obtained  judgment 
in  favor  of  the  university.  The  State  of  In- 
diana has  not  yet  fully  paid  the  claims  of  the 
university,  though  a  bill  providing  for  payment 
was  introduced  in  1899,  and  a  similar  bill  in 
19DI,  and  a  commission  was  appointed  in  1903 
to  report  on  the  subject  of  payment  in  1905. 
The  university  includes  the  following  depart- 
ments: (i)  The  School  of  Literature  and 
Science;  (2)  the  Normal  School;  (3)  the 
School  of  Music;  (4)  the  School  of  Business. 
The  School  of  Literature  and  Science  consists 
of  two  departments,  the  College  and  the  Acad- 
emy, and  offers  a  classical  and  a  scientific  course 
extending  over  five  years,  the  first  three  years 
academic,  the  last  two  collegiate.  No  degrees  are 
conferred.  The  work  of  the  two  years'  col- 
legiate course  includes  elective  studies.  The 
Normal  School  offers  a  teachers'  elementary 
course  of  one  year  and  a  teachers'  advanced 
course  of  two  years.  The  School  of  Business 
is  open  during  all  the  year  and  also  holds  night 
sessions;  a  business  course,  and  a  shorthand 
course  are  provided.  One  State  scholarship  for 
each  legislative  district  is  provided.  The  library 
in  1910  contained  over  14.000  volumes;  the  stu- 
dents numbered  311,  of  whom  about  80  were  in 
th^  School  of  Literature  and  Science. 

Vincent,  vin'sent,  Boyd,  American  Protes- 
tant Episcopal  bishop:  b.  Erie,  Pa.,  18  May 
1845.  He  was  graduated  from  Yale  in  1867  and 
from  the  Berkeley  Divinity  School,  Middletown, 
Conn.,  in  1871.  He  took  orders  in  the  ministry 
in  the  last  named  year,  was  assistant  at  Saint 
Paul's,  Erie,  1871-2,  rector  of  Cross  and  Crown 
Church,  Erie,  1872-4,  and  rector  of  Calvary 
Church,  Pittsburg,  1874-89.  In  1889  he  was 
consecrated  bishop  coadjutor  of  southern  Ohio. 

Vincent,  Charles  Edward  Howard,  Eng- 
lish soldier  and  member  of  Parliament:  b.  Slin- 
fold,  Sussex,  31  May  1849.  Educated  at  West- 
minster School  and  the  Military  College  at 
Sandhurst,  he  served  in  the  army  1868-73,  was 
called  to  the  bar  of  the  Inner  Temple  in  1876 
and  was  military  commissioner  of  tiie  London 
Daily  Telegraph  at  the  opening  of  the  Russo- 
Turkish  war  in  1877.  In  1878  he  reorganized 
the  metropolitan  detective  system,  and  has 
sat  in  Parliament  as  a  Conservative  member 
for  Sheffield  since  1885.  He  has  published 
'Russia's  Advance  Eastward'  (1872);  < Military 
Geography*  (1873) ;  <Law  of  Criticism  and 
Libel'  (1877);  'Law  of  Extradition'  (1880); 
'Howard  Vincent  Map  of  British  Empire' 
(loth  ed.  1902);  'Police  Code  and  Manual  of 
Criminal  Law'  (nth  ed.  1901)  ;  etc. 

Vincent,  Frank,  American  traveler:  b. 
Brooklyn,  N.  Y.,  2  April  1848.  He  was  edu- 
cated at  Yale  and  for  many  years  devoted  him- 
self to  a  systematic  tour  of  the  world.  In  1884 
he  gave  to  the  New  York  Metropolitan  Mu- 
seum of  Art  an  extensive  collection  of  Indo- 
Chinese  antiquities  and  art.  His  published 
works  include  <The  Land  of  the  White  Ele- 
phant' (1874);  'Through  and  Through  the 
Tropics'  (1876);  'Norsk,  Lapp,  and  Finn' 
(1881);  'Around  and  About  South  America' 
(1890) ;  'In  and  Out  of  Central  America' 
(1891)  ;  'Actual  Africa'  (1895);  etc. 
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Vincent,  John  Heyl,  American  Methodist 
bishop :  b.  Tuscaloosa,  Ala.,  23  Feb.  1832.  He 
was  educated  at  the  Wesleyan  Institute,  Newark, 
N.  J.,  engaged  in  preaching  at  18,  and  in  1857 
was  ordained  elder.  In  1857-65  he  was  pastor 
at  Galena,  III.,  and  at  Chicago.  He  founded 
the  'Sunday-School  Quarterly'  in  1865,  and  the 
'Sunday-School  Teacher'  in  1866,  embody- 
ing in  them  the  Sunday  School  lesson-system 
since  widely  adopted.  In  1874  he  established, 
in  conjunction  with  Louis  Miller,  the  Chautau- 
qua Assembly,  of  which  he  was  chancellor 
1878-1900.  He  was  elected  bishop  in  1888,  re- 
siding at  Topeka,  Kan.,  until  1900,  when  he 
became  resident  bishop  in  charge  of  the  Euro- 
pean work  of  the  Methodist  Episcopal  Church. 
In  addition  to  various  text-books  published  for 
the  use  of  the  Chautauqua  Society,  he  has  writ- 
ten: 'Little  Footprints  in  Bible  Lands'  (1861)  ; 
'The  Modern  Sunday-School'  (1887) ;  'Unto 
Him'    (1899)  ;  etc. 

Vincent,  Leon  Henry,  American  author 
and  lecturer:  b.  Chicago  I  Jan.  1859.  He  was 
graduated  from  Syracuse  University,  and  since 
1885  has  given  his  time  mainly  to  lecturing  upon 
English  and  American  literature.  He  has  pub- 
lished 'The  Bibliotaph  and  Other  People' 
(1898);  'Hotel  de  Rambouillet  and  the  Pre- 
cieuses'  (1900) ;  'The  French  Academy' 
(1901);  'Comeillc'    (1901) ;  'Moliere'   (1902). 

Vincent,  Marvin  Richardson,  American 
Presbyterian  clergyman :  b.  Poughkeepsie,  N.  Y., 
II  Sept.  1834.  He  was  graduated  at  Columbia 
in  1854;  was  classical  instructor  in  the  Colum- 
bia grammar  school  1854-8,  and  professor  of 
languages  in  the  Methodist  University  of  Troy, 
N.  Y.,  1858-60.  In  the  year  last  named  he 
entered  the  Methodist  ministry,  but  three  years 
later  became  a  Presbyterian  and  was  successively 
pastor  of  the  First  Presbyterian  Church  of  Troy 
1863-73,  and  of  the  Church  of  the  Covenant, 
New  York,  i873-«8.  Since  1888  he  has  been 
professor  of  New  Testament  criticism  at  Union 
Theological  Seminary,  New  York.  With  C.  T. 
Lewis,  he  translated  Bengel's  'Gnomon  of  the 
New  Testament'  (1860-2).  He  is  the  author 
of  'Amusement  a  Force  in  Christian  Training' 
(1867);  'The  Two  Prodigals'  (1876);  'Gates 
into  the  Psalm  Country,'  a  series  of  descriptions 
(1878);  'Stranger  and  Guest'  (1879);  'Faith 
and  Character'  (1880)  ;  'The  Minister's  Hand- 
book' (1882);  'Christ  as  a  Teacher'  (1886); 
'Word  Studies  in  the  New  Testament' 
(1887-1900)  ;  'That  Monster,  the  Higher  Critic' 
(1894);  'The  Age  of  Hildebrand'  (1896);  'A 
History  of  the  Textual  Criticism  of  the  New 
Testament'   (1899) ;  etc. 

Vincent  de  Paul,  Fr.  vitt-son  d6  pol,  Saint, 
founder  of  the  Priests  of  the  Mission :  b.  Pouay 
1576;  d.  Paris  27  Sept  1660.  Some  of  his  early 
years  were  spent  on  the  slopes  of  the  Pyrenees 
tending  his  father's  scanty  flock ;  but  as  the  boy 
exhibited  signs  of  remarkable  promise,  he  was 
sent  to  be  educated  first  at  Dax,  and  then  at 
Toulouse.  There  he  completed^  his  ecclesiastical 
studies,  and  was  ordained  priest  in  1600.  In 
1605,  while  on  a  voyage  from  Marseilles  to  Nar- 
bonne,  he  was  captured  by  Turkish  pirates,  and 
sent  to  Tunis,  where  he  was  in  slavery  for  two 
years  under  three  different  masters,  the  last  of 
whom,  _  a  _  renegade  from  Nice,  he  re-converted 
to  Christianity,  and  induced  to  escape  with  him 
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to  trance.  They  reached  Aigues-Mortes  in  a 
little  skiff,  28  June  1607.  The  next  year  Vin- 
cent spent  in  Rome,  where  he  secured  the  friend- 
ship of  Cardinal  d'Ossat,  who  sent  him  to  Paris 
on  a  secret  mission  to  Henrj;  IV.,  and  who  after- 
ward procured  his  nomination  to  the  Abbey  of 
Saint  Leonard  de  Chaume,  in  the  diocese  of 
Rochelle.  In  i6i6  he  began  the  course  of  jabors 
as  a  missionary,  and  the  next  year  he  laid  the 
foundation  of  the  congregation  of  Priests  of 
the  Mission,  an  association  of  priests  who  devote 
themselves  to  the  task  of  assisting  the  parish 
clergy.  The  associates  received  royal  letters 
patent  in  1627,  were  erected  into  a  congregation 
by  Pope  Urban  VIII.  in  1632,  and  in  the  follow- 
ing year  established  themselves  in  the  Priory 
of  Saint  Lazare  in  Paris,  whence  the  name  of 
Lazarists,  by  which  they  are  sometimes  called. 
The  reformation  of  the  hospitals,  the  establish- 
ment of  the  first  foundling  hospital  in  France, 
the  institution  of  the  Sisterhood  of  Charity,  the 
instruction  of  idiots  at  his  Priory  of  Saint 
Lazare,  and  continual  labors  among  the  convicts 
sent  to  the  galleys  _  are  the  next  events  to  be 
recorded  in  his  history.  During  the  famine 
which  depopulated  Lorraine  (1638-9)  he  col- 
lected and  distributed  2,000,000  livres  among 
the  sufferers.  He  attended  Louis  XIII.  in  his 
last  illness,  and  was  appointed  by  the  queen- 
regent  one  of  the  four  members  of  the  Conseil 
de  Conscience,  to  whom  was  committed  the 
charge  of  distributing  ecclesiastical  preferments. 
During  the  wars  of  the  Fronde  the  Priory  of 
Saint  Lazare  was  sacked  by  the  mob,  Vincent 
being  wrongfully  supposed  to  have  favored 
Mazarin.  Among  the  last  acts  of  his  life  was 
the  foundation  of  an  asylum  for  aged  working 
people  of  both  sexes,  and  a  hospital  for  all  the 
poor  of  Paris,  opened  in  1657.  His  preach- 
ing was  more  remarkable  for  its  simple  im- 
pressiveness  _  than  a  show  of  learning.  Dur- 
ing his  lifetime  he  published  only  the  *Regula 
seu  Constitutiones  communes  Congregationis 
Missionis,'  and  in  1826  appeared  'Conferences 
spirituelles  pour  I'explication  des  Regies  des 
Soeurs  de  la  Charite.'  He  left  a  voluminous 
correspondence  on  spiritual  subjects,  chiefly  to 
the  Priests  of  the  Mission  and  other  friends. 

He_  was  canonized  by  Clement  XII.  in  1737, 
and  his  festival  is  celebrated  on  19  July.  Con- 
sult: Chantelauze,  'Vie  de  Saint  Vincent  de 
PauP  (1882) ;  and  lives  by  Jones  (1873)  ;  Loth 
(1880);  Maynard  (1886);  Morel  (1891); 
Bougaud  (1889);  Adderley  (1901);  E.  de 
Broglie  (1902). 

Vincen'tian  Friars.     See  Lazarists. 

Vincetox'icum,  a  genus  of  American  vines, 
belonging  to  the  milk-weed  family.  They  have 
usually  cordate  leaves,  and  rather  large,  white 
or  purple-tinted,  S-merous  flowei's  with  a  cup- 
shaped  crown,  in  axillary  umbel-like  fascicles. 
The  United  States  species  are  found  chiefly  in 
the  South.  V.  shortii  has  the  odor  of  the  straw- 
berry shrub.  Cynanthus  acumniatum,  with  star- 
shaped,  creamy  flowers,  called  mosquito-catcher, 
because  it  secretes  a  viscid  substance,  on  which 
insects  become  fixed,  was  formerly  placed  in  this 
genus.  Vincetoxicum  is  the  officinal  name  of 
the  swallow-wort. 

Vinci,  Leonardo  da,  Italian  painter  and 
sculptor,  engineer,  and  student  of  natural  sci- 
ence: b.  1452;  d.  1519.    He  was  the  illegitimate 


son  of  a  man  of  position,  Piero  da  Vinci,  liv- 
ing at  the  small  village  of  Vinci  near  Empoli  in 
Tuscany.  At  an  early  age  ( 1470)  he  became  an 
apprentice  of  Andrea  del  Verrocchio  (q.v.). 
Five  years  later  we  find  him  in  favor  with  the 
heads  of  the  Medici  family  and  undertaking  an 
altar-piece  for  a  chapel  in  the  Old  Palace  in 
Florence.  Again  in  1480  we  find  him  undertak- 
ing an  altar-piece  for  the  convent  at  Scopeto, 
and  in  1482  he  is  at  Milan  and  at  work.  None 
of  these  earlier  paintings  can  be  traced;  it  is 
known  that  some  of  them  were  never  carried 
out  and  others  not  even  begun;  the  fate  of  un- 
dertaking all  and  completing  nothing  was  al- 
ready in  control  of  Leonardo's  existence.  He  is 
about  thirty  years  old  when  he  makes  his  famous 
representation  to  the  Duke  of  Milan,  that  he 
understands  instruments  of  war  and  implements 
of  peace,  that  he  can  construct  bridges  both 
light  and  strong,  that  he  can  cut  off  water  from 
the  trenches  of  a  besieged  fortress,  make  pon- 
toons and  scaling  ladders,  and  cannon  which 
are  light  and  easy  to  transport,  but  which  throw 
small  stones  like  hail;  that  in  time  of  peace  he 
can  construct  buildings  both  public  and  private, 
conduct  water  from  place  to  place,  execute 
sculpture  in  marble,  bronze  or  clay,  and  that  in 
painting  he  can  do  as  much  as  any  one  else,  who- 
ever he  may  be.  And,  as  has  been  well  pointed 
out,  those  statements,  whether  actually  made  in 
a  paper  sent  to  the  Duke  of  Milan,  were  every 
one  of  them  true.  He  could  do  all  that  when 
he  was  thirty;  but  it  was  in  later  life  that  he 
settled  down  to  the  study  of  nature,  plants,  and 
animals,  natural  forces,  growth,  and  decay,  for 
all  the  world  as  if  he  had  been  a  man  of  a 
time  four  centuries  later. 

In  1496  he  undertook  the  'Last  Supper>  for 
the  refectory  of  the  monastery  of  S.  Maria  delle 
Grazie  at  Milan.  It  was  to  fill  the  end  wall  of 
the  large  room,  as  was  a  common  arrangement 
in  Italian  religious  houses  —  the  subject  being 
that  generally  selected.  The  tradition  is  that 
Leonardo  experimented  with  different  pro- 
cesses; that  he  worked  at  it  in  a  desul- 
tory way  about  two  years,  and  then  abandoned 
it.  Then  the  artist  was  at  Milan;  afterward 
at  Mantua;  at  Venice  for  a  short  time,  and 
back  in  Florence  in  the  year  1500.  In  all  this 
time  it  is  rather  as  engineer,  civil  and  military, 
that  he  worked  and  studied;  but  we  have  his 
memoranda  showing  that  he  was  greatly  inter- 
ested in  natural  phenomena.  In  1504  he  was  at 
work  as  a  painter  once  more,  competing  with 
Michelangelo  in  proposed  paintings,  of  the  great 
Hail  (Sala  del  Consiglio)  of  the  still  existing 
and  most  famous  Palazzo  Vecchio  at  Florence. 
The  two  cartoons  peepared  for  the  two  great 
mural  paintings  have  been  destroyed,  and  the 
work  on  the  wall  was  never  more  than  sketched 
out:  separate  and  slight  studies  are  all  that  re- 
main of  either  of  two  works  which,  in  their 
time,  excited  Florence  to  enthusiasm.  The 
whole  story  is  not  known,  nor  is  it  known 
whether  the  Florentine  officials  changed  their 
mind  independently  of  Leonardo,  or  were  put 
out  of  patience  by  his  delay,  and  a  seeming  un- 
readiness to  complete  the  work.  One  thing, 
however,  is  clear :  he'  cared  more  and  more  for 
scientific  discovery  and  scientific  invention  and 
less  and  less  for  painting  as  he  grew  older  and 
his  thought  pressed  strongly  upon  him,  and  he 
was  soon  at  work  in  Milan  and  other  towns  of 
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North  Italy,  especially  in  great  undertakings  of 
hydraulic  engineering. 

Here,  in  the  north,  he  must  have  met  Francis 
I.,  king  of  France ;  and  in  1516  he  went  with  the 
king,  as  his  special  adviser  and  friend,  received 
a  chateau  near  Amboise  as  his  residence,  and 
was  especially  entitled  The  King's  Painter,  En- 
gineer and  Architect,  with  a  good  salary.  He 
devoted  himself  wholly  to  the  scheme  of  a  canal 
to  connect  the  rivers  Loire  and  Saone.  His 
time  of  work  was  over,  for  in  spite  of  his  great 
strength  of  body,  a  kind  of  paralysis  had  at- 
tacked him,  and  he  died  in  his  67th  year.  He  is 
for  us  a  perfect  embodiment  of  the  Italian  Re- 
vival of  learning  and  of  art,  for  the  inquiring, 
doubting,  a^ostic  habit  of  mind  which  all  his 
contemporaries  noticed  in  him_  was  a  part  of 
that  vast  curiosity  which  anticipated  modem 
scientific  research  m  its  intention,  however  pow- 
erless alone,  to  change  the  i6th  century  to  a 
truly  scientific  age. 

The  result  of  all  this  is  that  we  have  of  his 
literary  and  critical  work,  most  curious  and 
stimulating  paragraphs,  and  nothing  more  —  of 
his  research  and  invention,  an  endless  series  of 
discoveries,  contrivances,  useful  inventions,  of 
which  no  use  seems  ever  to  have  been  made, 
and  of  his  actual  artistic  work  a  vast  number 
of  most  curious  drawings,  generally  fragmen- 
tary and  tentative,  and  five  finished  and  gen- 
erally uninjured  paintings.  These  paintings  are 
the  *Virgin  of  the  Rocks>  in  the  National  Gal- 
lery, London;  another  < Virgin  of  the  Rocks*  in 
the  Louvre;  and  in  the  same  museum  a  *  Virgin 
and  Child  with  St  Anne' ;  a  'St.  John  the  Bap- 
tist' ;  and  the  famous  portrait  called  *La  Gio- 
conda.'  There  are  also  in  Italy  two  paintings 
on  panels,  which  are  half  finished,  the  <  Saint 
Jerome'  of  the  Vatican  picture  gallery,  and  the 
large  'Adoration  of  the  Magi'  in  the  Uffizi  gal- 
lery at  Florence,  and  doubtful  pictures,  such 
as  the  portrait  in  the  Louvre,  which  has  been 
thought  Leonardo's  recorded  portrait  of  Lu- 
crezia  Crivelli,  the  very  small  'Annunciation' 
of  the  Louvre,  only  recently  named  in  connection 
with  Leonardo,  and  the  'Virgin  with  Saint 
Anne'  of  the  Royal  Academy  in  London.  Fi- 
nally, and  fnost  famous  of  all,  is  the  great 
wall  picture  of  'The  Last  Supper,'  in  the 
refectory  of  the  convent  of  S.  Maria  _  delle 
Grazie  at  Milan.  This  last  painting  is  al- 
most entirely  destroyed  by  the  dampness  of 
the  room,  often  overflowed,  and  by  the  often 
repeated  and  unwise  attempts  to  restore  it.  Its 
disposition  is  preserved  for  us  by  several  copies 
made  while  it  was  in  better  condition,  and  by 
a  large  old  engraving.  According  to  the  experi- 
ence and  the  habit  of  mind  of  the  student,  some- 
thing of  the  picture  will  be  thought  still  to  re- 
main in  the  cloudy  masses  and  dimly  seen  out- 
lines, or  else  the  work  of  art  will  be  thought 
to  have  disappeared  wholly,  leaving  nothing  be- 
hind it  but  its  non-comprehensible,  untraceable 
ruins. 

Nothing  else  remains.  The  sculpture  was 
broken  up  almost  at  the  moment  of  completion, 
the  great  cartoons  have  been  stolen  piecemeal, 
the  wandering  life  of  the  artist  —  serving  as 
adviser  to  ducal  and  royal  personages  —  kept 
him  from  undertaking  much  and  from  complet- 
ing what  he  undertook ;  so  that  that  fate  of  neg- 
lect and  destruction  which  attended  the  other 
artists  of  the  Italian  Renaissance  and  has  di- 


minisheu  terribly  the  aggregate  of  their  work 
as  we  have  it,  has  almost  annihilated  that  of 
Leonardo.  Of  the  little  that  remainsj  the  most 
beautiful  is  'La  Gioconda';  the  most  important 
to  students  is  the  unfinished  'Adoration*  in  the 
Uffizi. 

Russell  Sturgis. 

Vine-pests.      See  Grape  Insect-pests. 

Vinegar  is  dilute  acetic  acid  obtained  by 
the  acetous  fermentation  or  oxidation  of  alco- 
holic licjuids  —  wine,  beer,  malt  infusion,  beet- 
root juice,  dilute  spirits  —  or  also  by  the  dry 
distillation  of  wood.  Its  color,  varying  from  a 
pale  yellow  to  a  deep  red,  and  its  odor  and 
taste  are  influenced  to  a  large  extent  by  the 
materials  employed  in  its  manufacture.  Vine- 
gar obtained  by  acetous  fermentation  possesses 
different  properties  from  the  pure  acetic  acid 
obtained  from  wood  because  the  former  con- 
tains besides  acetic  acid  and  water  —  the  essen- 
tials constituents  of  vinegar  —  also  small  quanti- 
ties of  bodies,  which  being  analogous  to  those 
occurring  in  wine  may  properly  be  termed  bou- 
quet bodies.  These  substances  give  the  vinegar 
an  agreeable  odor  and  taste  entirely  lacking  in 
vinegar  prepared  from  acetic  acid  obtained 
from  wood.  Even  if  an  agreeable  odor  is  ob- 
tained in  the  latter  by  the  addition  of  certain 
volatile  oils  and  compound  ethers,  the  harmo- 
nious bouquet  peculiar  to  vinegar  obtained  by 
acetous  fermentation  is  never  realized,  the  rela- 
tion being  homologous  to  that  existing  between 
artificial  and  genuine  wine.  Any  one  gifted 
with  a  sensitive  and  practised  sense  of  smell 
can  at  once  distinguish  pure  acetic  acid  vinegar 
from  wine,  malt  or  fruit  vinegar. 

Vinegar  obtained  by  the  acetification  of  wine 
has  been  known  from  the  very  earliest  times, 
being  used  in  this  form  contemporaneously  with 
wine.  Many  noted  scientists,  such  as  Stahl, 
Davy,  Berzelius,  Naegeli,  Liebig,  and  Pasteur 
studied  the  process  of  acetous  fermentation, 
and  in  1822  Doebereiner  suggested  that  acetifi- 
cation is  due  to  the  action  of  oxygen  on  alcohol, 
which  is  converted  into  acetic  acid  and  water; 
Liebig  improved  upon  this  theory  and  main- 
tained that  by  the  exposure,  under  suitable  cenr- 
ditions,  of  alcohol  to  the  action  of  oxygen  one 
third  of  the  entire  hydrogen  contained  is  with- 
drawn and  aldehyde  formed,  which  latter  how- 
ever immediately  combines  further  with  oxygen 
and  is  converted  into  acetic  acid ;  the  forma- 
tion of  vinegar  from  alcohol  therefore  being  a 
partial  process  of  combustion.  Acetification  is 
however  a  far  more  complicated  process  than 
Liebig  supposed  and  later  investigations  have 
shown-  it  to  be  a  chemico-physiological  process 
with  the  co-operation  of  a  living  organism. 
TThe  presence  of  alcohol  and  oxygen  alone 
will  not  suffice  for  acetification,  the  presence 
of  nitrogenous  bodies  and  salts,  besides  that 
of  an  organism  which  obtains  its  nourishment 
from  the  nitrogenous  bodies  and  the  salts  are 
absolutely  necessary.  Pasteur  was  the  first  to 
consider  the  formation  of  vinegar  from  alco- 
hol as  a  peculiar  process  of  fermentation,  main- 
taining that  a  certain  organism  which  he  termed 
Mvcoderma  acet'i,  the  "vinegar  ferment"  or 
"vinegar  yeast."  consumes  the  alcohol,  the 
nitrogenous  substances  and  the  salts ;  on  the 
other  hand  Naegeli  asserts  that  this  organism 
nither    decomposes    the    particles    of   the    sub- 
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stance  to  be  fermented  into  simpler  compounds. 
This  organism,  of  which  there  are  many  differ- 
ent kinds,  among  which  the  best  known  are  the 
Bacterium  aceti.  Bacterium  Pasteurianum,  the 
Bacterium  Kuetgingianum,  the  Bacterium  oxy- 
dans,  and  the  Bacterium  industrium,  Consists  of 
a  single  globular  or  filiform  cell,  its  special 
characteristic  being  its  manner  of  reproduction, 
which  is  effected  by  a  division  of  the  cell  into 
two  and  then  a  separation  or  splitting  of  both. 
The  cells  form  chains,  which  at  104  F.  (^^ 
C.)  readily  grow  into  long  threads  (involution 
form).  It  is  interesting  to  note  that  this  organ- 
ism not  only  oxidizes  alcohol  into  acetic  acid, 
but  will  also  oxidize  the  latter  into  carbonic 
acid  and  water,  in  case  alcohol  is  lacking.  This 
is  an  important  factor  in  storing  vinegar,  as  if 
it  is  allowed  to  come  in  contact  with  air  the 
strength  of  the  vinegar  is  lessened,  owing  to 
the  consumption  of  acetic  acid  by  the  ferment. 

Vinegar  may  be  made  according  to  the  old 
or  slow  and  the  new  or  quick  process.  The 
principle  embodied  in  the  old  process  is  to 
allow  wine,  which  is  unfit  for  consumption  as 
such,  beer,  malt-infusion,  etc.,  to  oxidize  and  to 
draw  off  the  vinegar  formed.  We  may  say 
that  this  slow  process  is  an  adaptation  of  the 
spontaneous  souring  of  beer,  wine  or  fermented 
liquors  in  general  under  such  conditions  which 
tend  toward  an  improvement  of  the  product 
While  this  process  is  especialljr  employed  for 
the  preparation  of  wine  vinegar  it  can  neverthe- 
less be  used  just  as  well  for  making  malt  or 
fruit  vinegars.  In  this  process  oak  vats  are 
thoroughly  cleansed  with  boiling  water  and  sat- 
urated with  hot  vinegar,  whereupon  the  vats 
are  filled  two  thirds  with  the  mixture  of  alco- 
hol and  vinegar.  It  is  essential  that  the  liquid 
contain  no  more  than  14  per  cent  of  alcohol, 
as  the  vinegar  ferment  perishes  in  the  pres- 
ence of  more  alcohol ;  a  content  of  a  few  per 
cent  of  vinegar,  while  not  absolutely  necessary- 
is  nevertheless  beneficial  as  it  hastens  the  aceti- 
fication.  This  alcoholic  liquid  is  technically 
termed  the  *wash."  The  temperature  is  main- 
tained as  nearly  as  possible  at  86-90°  F.  (30^-32° 
C.)  and  in  a  few  days  the  acetous  fermentation 
will  have  begun,  which  is  then  allowed  to  con- 
tinue until  completed,  which  requires  according 
to  the  temperature  maintained  from  2  to  16 
weeks.  The  vinegar  is  then  drawn  off  and 
stored  in  a  cool  place  in  barrels  which  are 
filled  to  the  bung  hole  and  closed  air-tight,  in 
order  to  prevent  the  vinegar  ferment  from 
oxidizing  the  acetic  acid  and  thus  weaken  the 
vinegar.  Another  way  is  to  draw  off  the  vine- 
gar every  week  as  it  is  formed  and  to  add  as 
much  fresh  "wash*  as  vinegar  is  drawn  off. 
The  process  is  practically  continuous  and  need 
only  be  interrupted  after  several  years,  when 
the  accumulation  of  tartar  and  sediment  renders 
a  cleansing  absolutely  necessary. 

The  process  may  however  be  interrupted  and 
disturbed  by  the  development  of  the  vinegar  eel, 
an  animalcule  consisting  of  a  comparatively 
long  cylindrical  body  coming  to  a  sharp  point. 
The  vinegar  eel  necessitates  air  for  its  life  and 
strives  with  the  vinegar  ferment,  which  forms 
a  cover  on  the  surface  of  the  wash,  and  failing 
in  its  endeavor,  dies.  The  dead  eels  sink  to 
the  bottom  and  are  apt  to  cause  putrefaction, 
which  compels  a  thorough  cleansing  of  the  vats. 
The   supply    of  air    is    regulated   through    the 


bung  hole  an  aperture  cut  in  the  upper  third  of 
the  vats.  Wine  vinegar  made  according  to  this 
process  obtains  its  peculiar  bouquet  from  the 
wine  employed  and  contains  besides  all  the 
substances  of  the  wine  either  unchanged  or 
only  partly  transformed,  some  new  ones,  as 
acetic  ether  and  other  compound  ethers.  In  a 
similar  manner  malt  and  fruit  vinegar  may  be 
made.  The  former  contains  the  extractive 
substances  of  the  malt,  as,  for  example,  dextrin, 
nitrogenous  _  bodies,  phosphates,  etc.,  and  the 
latter  contains  also  malic  acid.  Every  pure 
vinegar  which  contains  oiily  a  little  acetic 
ether  is  made  from  a  mixture  of  dilute  spirits, 
some  vinegar  and  a  malt-infusion. 

Schuetzenbach,  perceiving  that  if  the  rel- 
ative surfaces  of  contact  of  the  alcoholic  liquid 
with  air  be  grreatly  enlarged  the  formation  of 
vinegar  would  be  accelerated,  in  1823  invented 
what  is  termed  the  "new*  or  "quick  process." 
Almost  at  the  same  time  in  England  Ham,  and 
Wagman  in  Germany  brought  out  similar  prop- 
ositions. By  spreading  the  liquid  over  as  much 
space  as  possible  and  allowing  it  to  percolate 
slowly  through  and  diffuse  over  a  mass  of 
shavings,  mostly  of  beechwood  (or  similar 
material)  a  thin  layer,  presenting  a  large  sur- 
face, is  formed,  which  consequently  is  better 
adapted  for  the  chemical  appropriation  of  the 
oxygen  in  the  current  of  air  caused  to  pass 
through  the  shavings,  which  not  only  serve  to 
divide  the  liquid  but  also  to  carry  the  vinegar 
ferment  thus  hastening  acetification. 

In  this  process  the  generator,  which  is 
technically  termed  a  "graduator,"  consists  of  a 
large  vessel  divided  into  three  superimposed 
compartments  of  which  the  uppermost  serves  to 
divide  the  alcoholic  liquid  into  many  fine  drops ; 
in  the  middle  compartment,  which  is  the  largest, 
acetification  takes  place,  and  the  lower  one  is  a 
reservoir  for  the  vinegar  formed.  This  appar- 
atus is  built  in  various  forms  but  the  most 
practical  is  that  of  a  truncated  cone,  as  the 
alcoholic  liquid  in  its  descent  can  spread  over  a 
constantly  increasing  area,  and  continually 
comes  in  contact  with  fresh  air,  entering  from 
below :  Fir  or  other  durable  wood,  except  oak, 
which  besides  being  too  expensive,  also  contains 
too  many  extractive  substances,  is  used.  AH 
metallic  parts  (hoops,  etc.)  must  be  well  var- 
nished, as  heavy  rusting  will  otherwise  be 
caused  by  the  vapors  of  the  acetic  acid.  Va- 
rious sizes  have  been  tried,  but  a  generator 
which  is  about  10  feet  high,  and  3  and  4  feet  in 
upper  and  lower  diameter  respectively,  has 
been  found  the  best.  A  well-fitting  cover  in 
which  holes  are  bored  in  concentric  circles 
closes  the  top.  The  current  of  air  is  regulated 
by  opening  or  closing  some  of  these  holes,  as 
may  be  necessary.  The  alcoholic  liquid  is  gen- 
erally introduced  through  a  rotable  sparger.  A 
thermometer  is  of  course  a  necessary  adjunct. 

Dr.  Bersch  of  Vienna  recently  invented  the 
automatic  plate  generator  which  is  so  arranged 
that  a  formation  of  aldehyde  and  the  destruc- 
tion of  acetic  acid  already  formed  is  impossible 
and  that  the  evaporation  of  alcohol  is  almost 
eliminated.  By  means  of  thin  plates  of  beech- 
wood  he  is  enabled  to  have  the  alcoholic  liquid 
and  the  air  in  undisturbed  continual  contact,  so 
that  vinegar  is  formed  all  the  time.  His  gen- 
erator has  the  shape  of  a  prism  8  feet  high,  hav- 
ing a  base  3  feet  square,  the  interior  is  fitted 
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with  lo  layers  of  veiy  thin  heechwood  arranged 
in  such  a  way  that  the  liquid  can  descend  on 
both  sides  of  the  plates,  while  the  air  ascends 
between  them  undisturbed.  Once  acetification 
is  induced  it  can  be  maintained  for  years,  pro- 
viding of  course  the  influx  of  the  alcoholic 
liquid  and  the  admission  of  air  are  properly 
regulated. 

Theoretically  loo  grams  of  alcohol  will  pro- 
duce 130  grams  of  acetic  acid  and  will  require 
^00  grams  of  oxygen  to  oxidize  the  alcohol,  but 
in  actual  practice  the  yield  is  less,  the  losses 
being  in  general  due  to  evaporation  of  alcohol, 
caused  either  by  imperfect  apparatus,  or  by  too 
rapid  oxidation.  In  general  such  losses  aver- 
age 15  to  20  per  cent,  although  they  sometimes 
amount  to  30  per  cent  While  it  is  true  that 
rapid  oxidation  will  produce  vinegar  quickly, 
yet  it  is  also  true  that  in  such  rapid  oxidation 
too  much  of  the  alcohol  evaporates  and  is  not 
oxidized,  so  that  what  is  gained  in  time  is  lost 
in  material,  which  is  the  more  expensive  of  the 
two.  The  fact  that  air  which  has  passed  a  gen- 
erator still  contains  three  fourths  of  its  oxygen 
shows  that  four  times  the  calculated  amount  of 
air  is  necessary  in  order  to  fully  convert  the 
alcohol  into  acetic  acid.  Inasmuch  as  the  forma- 
tion of  vinegar  is  a  process  of  combustion,  it  is 
self  understood  that  heat  is  developed.  This 
fact  must  always  be  borne  in  mind  by  the  vine- 
gar manufacturer,  because  the  vitality  of  the 
vinegar  ferment  depends  upon  the  temperatures 
to  which  it  is  exposed.  Its  activity  is  greatest 
between  68  and  95°  F.  (20  to  35*  C.) ;  if  this 
limit  is  passed  the  formation  of  vinegar  de- 
creases rapidly,  while  at  104°  F.  (40°  C.)  it 
ceases  altogether,  and  122°  F.  (50'  C.)  the  fer- 
ment perishes.  Lower  temperatures  do  not 
affect  the  ferment  as  much  as  higher  tempera- 
tures do,  but  a  change  from  one  to  the  other  is 
not  beneficial  for  the  development  of  the  fer- 
ment 

Another  method  of  preparing  vinegar  is  by 
properly  diluting  purified  pyroligneous  acid, 
which  is  obtained  by  the  dry  distillation  of  wood. 
The  foliaceous  trees,  especially  the  beech,  or  the 
oak  and  birch,  which  latter  having  been  deprived 
of  their  bark  are  better  adapted  than  the  coni- 
fers, as  the  pine.  The  dry  distillation  of  wood 
is  accomplished  in  iron  airtight  retorts,  of  which 
there  are  very  many  styles,  and  in  accordance 
with  the  temperatures  employed  varying  prod- 
ucts, which  are  partly  gaseous  and  partly  liquid, 
are  formed.  The  gases  are  consumed  and  the 
liquid  component  separates  into  two  layers  of 
which  one  is  aqueous  and  dark  brown,  contain- 
ing the  wood  vineptar,  while  the  other  is  oily, 
almost  black,  containing  wood  tar.  During  dis- 
tillation the  first  distillates,  which  contain  very 
little  wood  vinegar,  pass  over  at  175-235°  F. 
(79-113°  C.)  while  at  288"  F.  (142°  C.)  the 
lighter  oils  pass.  As  soon  as  the  water  shows 
a  sufficient  content  of  wood  vinegar  the  temper- 
ature is  raised  to  315°  F.  (157°  C).  Above 
that  temperature  the  heavier  oils  are  received. 
The  quantities  received  vary,  as  has  been  said, 
according  to  the  employed  temperature  and  in 
general  about  35  per  cent  of  wood  vinegar, 
(Pyroligneous  acid),  20  per  cent  of  wood  tar 
and  33  per  cent  of  charcoal  are  received. 

F^roligneous  acid  as  it  is  received  from  the 
still  is  a  reddish  brown  fluid  having  a  most  dis- 
agreeable sour,  smoky  empyreumatic  odor  and 


taste.  It  is  a  very  complex  product,  containing 
besides  acetic  acid,  all  the  homologues  of  acetic 
acid  from  formic  to  caproic  acid;  methyl  alco- 
hol, acetone,  metacetone,  aldehyde,  etc.,  etc. 

Commercial  acetic  acid  is  chiefly  prepared 
from  pyroligneous  acid  purified  by  distillation 
and  rectification,  because  the  acetic  acid  ob- 
tained by  the  oxidation  of  alcohol  is  only  of  a 
limited  concentration  and  is  chiefly  used  for 
table  use,  and  for  preserving  food  articles.  The 
crude  pyroligneous  acid  is  chiefly  used  for  pre- 
serving meats  and  sausages,  for  the  preservation 
of  wood  and  ropes,  for  embalming,  and  in 
veterinary  surgeryfor  many  diseases.  Through 
fractional  distillation  the  rectified  proligneous 
acid,  which  is  almost  colorless  and  of  a  burnt, 
sour  odor  and  taste  is  obtained,  which  is  mostly 
worked  up  into  acetic  acid,  methyl  alcohol  is 
obtained  as  a  by  product.  Wood  vinegar  is 
used  to  a  large  extent  for  the  manufacture  of 
various  acetates,  esters,  etc.,  and  in  a  proper 
dilution  is  also  used  as  vinegar  for  household 
and  preservinpt  purposes,  which  practice  is,  how- 
ever, not  advisable,  as  such  vinegar  is  injurious 
to  health  on  account  of  the  numerous  secondary 
ingredients  contained  in  the  pyroligneous  acid. 
Highly  concentrated  acetic  acid,  under  the  name 
of  vinegar  essence  has  found  considerable  appli- 
cation in  photography  and  surgery. 

In  the  household  certain  precautionary  mea- 
sures are  to  be  followed  in  the  use  of  vinegar. 
Vinegar,  or  foods  prepared  in  vinegar  should 
never  be  allowed  to  stand  long  in  copper,  brass 
or  tin  vessels,  even  the  enamel  of  iron  and  the 
glazing  on  earthenware  vessels  sometimes  con- 
tain lead,  which  forms  lead  acetate  in  connec- 
tion with  the  vinegar.  Glass  or  porcelain  ves- 
sels are  best  adapted  for  this  purpose. 

Alfred  Fischer, 
Of   the  Industrial   Chemical  Institute   of   Mil- 
waukee. 

Vinegar  Bible,  a  Bible  printed  in  1717  at 
the  Clarendon  Press,  in  Oxford.  So  named  be- 
cause in  the  running  headline  of  Luke  xxii. 
vineyard  was  misprinted  vinegar. 

Vinegar  Hill,  Ireland,  an  elevation  389 
feet  high,  close  to  the  town  of  Enniscorthy,  in 
County  Wexford,  scene  of  the  defeat  of  the 
Irish  by  General  Lake,  21  June  1798.  The  Irish 
had  camped  here  for  about  a  month,  and  dis- 
credited their  cause  by  outrages  on  the  lives  and 
property  of  the  loyalists  in  the  surrounding 
country.  About  400  of  the  Irish  were  cut  down, 
the  remainder  fled  to  Wexford,  whither  Lake 
marched  the  day  after,  killing  all  whom  he 
found  with  arms. 

Vineland,  N.  J.,  borough  in  Cumberland 
County;  on  the  Pennsylvania  and  the  Central  of 
N.  J.  R.R.'s ;  about  32  miles  southeast  of  Phila- 
delphia. It  was  founded  in  1861  by  Charles  K. 
Landis.  It  is  in  a  region  noted  for  its  fruit 
products.  The  chief  manufacturing  establish- 
ments are  shoe  factory,  sash,  door  and  blind 
factories,  pearl  button  works,  glass  works,  in 
which  are  made  flint  and  plate  glass,  and  a 
paper  box  factory.  The  g^ape  juice  manufac- 
tured here  is  widely  known.  Other  manufac- 
tures are  thermometers,  chenille  curtains,  rugs, 
and  men's  clothing.  In  1900  (Federal  census) 
there  were  58  manufacturing  establishments  in 
Vineland.  The  average  annual  value  of  the 
manufactured   products  was  $1450,072.    There 
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are  three  banks,  one  National  and  two  State 
banks.  The  three  have  deposits  amounting  to 
$756,770.  The  educational  institutions  are  the 
State  Training  School  for  Feeble-Minded  Chil- 
dren, a  high  school,  graded  schools,  the  Vine- 
land  Free  Public  Library,  containing  nearly 
7,000  volumes;  and  the  library  of  the  Historical 
and  Antiquarian  Society,  containing  about  6,000 
volumes.  There  are  here  also  the  State  Home 
for  Disabled  Soldiers  and  the  State  Institution 
for  Feeble  Minded  Women.  The  city  owns  and 
operates  the  electric  light  plant  and  the  water- 
works.   Pop.  (1910)  5,282. 

Vines,  Richard,  English  colonist  in  Amer- 
ica: b.  near  Bideford,  Devonshire,  1585;  d.  Bar- 
bados 19  April  1651.  Educated  in  medicine,  he 
was  sent  out  in  1609  to 'explore  Maine,  then  be- 
came agent  to  Sir  Ferdinand©  Gorges  (q.v.), 
and,  having  returned  to  New  England,  passed 
a  winter,  probably  that  of  1616-17,  at  Winter 
Harbor,  near  the  Saco.  Some  doubt  is  said  to 
be  cast  on  the  authenticity  of  his  signature  to  a 
deed  containing  a  patent  to  himself  and  a  certain 
John  Oldham  for  lands  now  occupied  by  Bidde- 
ford,  Me.,  and  executed  in  1629,  by  the  fact  that 
in  that  year  he  was  in  England.  Until  1635  he 
was  principal  superintendent  of  Saco,  and  then 
lie  was  made  councillor.  In  1643  he  again  be- 
came administrator  of  the  government  of  the 
<olony.  Some  trouble  arose  in  1644  between 
him  and  George  Cleaves,  who  had  been  sent  out 
by  Alexander  Rigby  to  take  possession  of  and 
administer  a  territory  covered  by  what  was 
known  as  the  Lygonia  or  Plough  patent  and 
<onflicting  with  the  grant  made  to  Gorges. 
Cleaves  sent  a  messenger  to  Saco  suggesting 
that  the  matter  be  left  to  the  arbitration  of  the 
Massachusetts  magistrates.  Vines  refused,  and 
went  to  Boston  to  represent  his  case.  The  con- 
troversy, however,  came  to  nothing  at  the  time. 
Vines  returned  to  England  in  1645,  and  went 
thence  to  Barbados,  where  he  became  a  planter 
and  also  practised  his  profession. 

Vines,  Richard,  English  Puritan  divine:  b. 
Blaston,  Leicestershire,  about  1600:  d.  London 
4  Feb.  1656.  Educated  at  Magdalene  College, 
Cambridge,  he  was  instituted  to  the  rectory  of 
Weddington,  Warwickshire,  u  March  1628,  and 
in  1630  to  that  of  Caldecote  also.  He  gained 
considerable  fame  as  a  preacher,  and  his  first 
sermon  before  the  Commons  (30  Nov.  1642)  in- 
creased it.  In  1643  he  was  placed  in  the  rectory 
of  Saint  Clement  Dane's,  and  in  1644  made 
■master  of  Pembroke  Hall,  Cambridge.  He 
resigned  Saint  Clement  Dane's  on  presentation 
to  the  rectory  of  Watton,  Hertfordshire.  At 
the  Westminster  Assembly,  he  was  a  member 
of  the  committee  for  drafting  a  confession  of 
faith  (1645).  In  1649  he  refused  allegiance  to 
a  government  without  a  king  or  house  of  lords, 
and  was  thereupon  removed  from  Pembroke  and 
the  rectory  of  Watton.  From  1650  he  was  min- 
ister of  Saint  Lawrence  Jewry,  London.  He 
-was  styled  the  "English  Luther,"  was  greatly 
learned,  and  favored  a  modified  episcopacy.  He 
<published  some  individual  sermons,  and  others 
■were  posthumously  collected  in  such  volumes 
as,  <  n«t#opx't  Obedience  to  Magistrates* 
(1656),  and  <A  Treatise  on  the  Institution  of 
the  Lord's  Supper'  (1657). 

Vinet,  ve-na,  Alexandre-Rodolphe,  Swiss 
theologian :  b.  Orchjr,  near  Lausanne,  17  June 
1797;  d.  Clarens,  Switzerland,  4  May  1847.    He 


studied  for  the  Protestant  ministry  in  which 
he  was  ordained  in  1819,  having  previously 
been  appointed,  when  only  20,  professor  of 
French  language  and  literature  at  the  gym- 
nasium of  Basel.  In  1829  he  published  his 
"Chrestomathie  Fran?aise,'  comprising  a  valua- 
ble survey  of  French  literature.  Subsequently 
he  was  a  prolific  contributor  to  the  journal  <Le 
Semeur,'  and  in  1837  published  a  selection  of 
essays  written  for  it  under  the  title  'Essais  de 
Philosophic  Morale.'  In  the  year  last  men- 
tioned he  accepted  the  chair  of  practical  theology 
in  the  Academy  at  Lausanne,  but  gave  it  up  in 
1845,  and  seceded  from  the  national  church, 
holding  the  principle  that  there  should  be  no 
connection  between  church  and  state.  His  views 
on  this  subject  were  enforced  in  his  *Essai  sur 
la  Manifestation  des  Convictions  religieuses,  et 
sur  la  Separation  de  I'figlise  et  de  I'fitat'  (1842). 
As  a  preacher  Vinet  was  noted  for  eloquence 
and  earnestness,  qualities  which  also  form  the 
distinguishing  characteristics  of  his  writings. 
In  addition  to  those  already  referred  to,  may 
be  mentioned  his  'Discours  sur  quelques  sujets 
religieux,'  and  'Nouveaux  Discours,'  selections 
from  both  of  which  have  been  published  in  Eng- 
lish, under  the  title  of  < Vital  Christianity' ; 
'fitudes  fevangeliques'  and  'Nouvelles  £tudes 
Evangeliques,'  translated  into  English  as  'Gos- 
pel Studies.'  His  <Histoire  de  la  Litterature 
Fran^aise  au  XVIII.  Siecle' ;  and  <£tudes  sur 
la  Litterature  Fran?aise  du  XIX.  Siecle'  dis- 
play considerable  critical  insight. 

Vineyard  (■vin'yard)  Sound,  a  passage  sep- 
arating Martha's  Vineyard  (q.v.)  from  the 
Elizabeth  Islands  (q.v.).  It  is  about  22  miles 
long  and  from  three  to  six  miles  wide.  There 
is  one  lighthouse  where  Vineyard  Sound  opens 
into  Nantucket  Sound,  and  one  about  midway 
and  off  the  coast  of  Elizabeth  Islands. 

Vingt-et-un,  vaiit-a-un,  a  card  game  played 
with  whole  pack  and  with  any  number  of 
players.  The  cards  count  according  to  the  num- 
ber of  pips  (or  spots),  the  face  cards  counting 
10,  and  the  ace  i  or  11  as  the  holder  chooses. 
The  object  of  the  game  is  to  obtain  a  hand  the 
total  value  of  which  equals  21  (hence  the  name). 
Two  cards  are  dealt  to  each  player,  and  if  no 
one  has  a  hand  equal  to  21,  on  the  first  deal, 
the  players  have  the  right  of  drawing  cards  in 
turn;  if  the  cards  drawn  bring  the  total  to 
more  than  21  the  player  is  out  of  the  game. 
The  player  first  obtaining  a  hand  of  2i  takes 
the  pool,  or  any  other  winning  determined  upon. 

Vin'land,  or  Wineland,  the  chief  settlement 
of  the  early  Norsemen  in  North  America,  rep- 
resented in  modern  times  by  part  of  Massachu- 
setts and  Rhode  Island.  The  first  voyager  to 
see  the  north  coast  was  Bjarne  Herjulfson,  who 
was  driven  thither  by  a  storm  in  the  summer  of 
.986  A.D.,  when  making  a  voyage  from  Iceland  to 
Greenland,  of  which  country  his  father,  Herjulf, 
and  Eric  the  Red,  were  the  earliest  colonists. 
But  Bjarne  did  not  touch  the  land,  which  was 
first  visited  by  Leif  the  Lucky,  a  son  of  Eric  the 
Red,  about  1000  a.d.  One  part  of  the  country 
he  named  Helluland  *Stoneland'* ;  another 
Markland  "Woodland,"  the  modern  Newfound- 
land and  Nova  Scotia.  A  German  in  his  com- 
pany having  found  the  grape  (most  probably 
the  Vitus  vulpina)  growing  wild,  as  in  his  native 
country,  Leif  called  the  region  Vinland.    The 
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natives  from  their  dwarfish  size  they  called 
skraelings.  Two  years  after  Leif's  brother, 
Thorwald,  arrived,  and  in  the  summer  of  1003 
led  an  expedition  along  the  coast  of  New  Eng- 
land south,  but  was  killed  the  year  following 
in  an  encounter  with  the  natives.  The  most 
famous  of  the  Norse  explorers,  however,  was 
Thorfinn  Karlsefne,  an  Icelander,  who  had  mar- 
ried Gudrid,  widow  of  Thorstein,  a  son  of  Eric 
the  Red,  and  who  in  1007  sailed  from  Greenland 
to  Vinland  with  a  crew  of  160  men,  where  he 
remained  for  three  years,  and  then  returned, 
after  which  no  further  attempts  at  colonization 
were  made.  Rafn,  in  his  <Antiquitates  Ameri- 
canae,'  published  the  first  full  collection  of  the 
evidence  which  proves  the  pre-Columbian 
colonization  of  America.  Both  he  and  Finn 
Magnusen  labor  to  show  that  Columbus' derived 
his  first  hints  of  a  new  world  from  the  accounts 
of  these  old  Icelandic  expeditions.  Finn  Mag- 
nusen is  believed  to  have  established  the  fact 
that  Columbus  did  visit  Iceland  in  1477,  15  years 
before  he  undertook  his  expedition  across  the 
Atlantic,  and  so  may  have  heard  something  of 
the  long-abandoned  Vinland.  Consult:  De 
Costa,  'Pre-Columbian  Discovery  of  America' 
(1901);  Rafn,  'Antiquitates  Americana' 
(1837);  Reeves,  <  Finding  of  Wineland  the 
Good>   (1890). 

Vin'ton,  Alexander  Hamilton,  American 
Protestant  Episcopal  bishop :  b.  Brooklyn,  N.  Y., 
30  March  1852.  He  was  graduated  from  Saint 
Stephen's  College,  Annandale,  N.  Y.,  in  1873, 
and  from  the  General  Theological  Seminary  in 
1876.  He  studied  later  at  the  University  of 
Leipsic,  took  orders  in  1877  and  was  in  charge 
of  the  Memorial  Church  of  the  Holy  Comforter, 
Philadelphia,  1879-84.  He  was  rector  of  All 
Saints'  Church,  Worcester,  Mass.,  1884-1902, 
and  was  consecrated  first  bishop  of  the  diocese 
of  western  Massachusetts  in  January  1902. 

Vinton,  Arthur  Dudley,  American  lawyer 
and  novelist:  b.  Brooklyn,  N.  Y.,  23  Dec.  1852; 
d.  New  York  City  13  Sep.  1906.  He  was  grad- 
uated from  Columbia  Law  School  in  1873.  He 
was  for  a  time  managing  editor  of  the  'North 
American  Review'  and  was  the  author  of  'The 
Pomfret  Mystery'  (1886);  'The  Unpardonable 
Sin'  (1888) ;  'Looking  Further  Backward' 
(1898). 

Vtnton,  David  Hammond,  American  sol- 
dier :  b.  Providence,  R.  I.,  4  May  1803 ;  d.  Stam- 
ford, Conn.,  21  Feb.  1873.  He  was  graduated 
from  West  Point  in  1822,  and  in  1837  was  ap- 
pointed quartermaster-general  of  Florida.  He 
served  as  chief  quartermaster  with  rank  of 
major  during  the  Mexican  War ;  was  chief 
quartermaster  of  the  department  of  the  West  in 
1852-6,  and  of  Texas  in  1857-61.  He  served 
through  the  Civil  War  as  deputy  quartermaster- 
general  at  New  York.  In  1864  he  was 
promoted  colonel,  received  brevet  rank  as  major- 
general  in  1865,  became  assistant  quartermaster- 
general  in  1866  and  was  retired  in  that  year. 

Vinton,  Francis  Laurens,  American  mili- 
tary officer:  b.  Fort  Preble,  Maine,  i  June  1835; 
d.  Leadville,  Col.,  6  Oct.  1879.  He  was  gradu- 
ated at  West  Point  in  1856,  subsequently  studied 
metallurgy,  and  was  graduated  at  the  Imperial 
School  of  Mines  in  Paris.  When  the  Civil 
War  broke  out  he  became  a  captain  in  the  i6th 
United    States   Infantry,   and   later   colonel  of 


the  43d  New  York  Volunteers.  He  participator 
in  the  Peninsular  campaign,  was  wounded  at 
the  action  before  Fredericksburg,  promoted 
brigadier-general  of  volunteers  in  March  1863, 
and  was  professor  of  engineering  in  Columbia 
College  1864-77. 

Vinton,  Frederic  Porter,  American  por- 
trait;painter :  b.  Bangor,  Me.,  29  Jan.  1846.  He 
studied  with  Bonnat  and  Jean  Paul  Laurens  in 
Paris,  and  at  the  Royal  Academy,  Munich.  In 
1878  he  opened  a  studio  in  Boston.  He  is  a 
member  of  the  Society  of  American  Artists,  and 
of  the  National  Academy  of  Design.  He  re- 
ceived honorable  mention  at  the  Paris  Salon 
of  1890,  and  has  been  awarded  several  medals  in 
this  country  and  in  Europe.  His  work  excels 
in  drawing  and  modeling  and  in  living  fidelity 
to  his  subjects.  Several  of  his  portraits  of 
prominent  Americans  are  in  public  collections. 

Vinton,  Iowa,  city,  county-seat  of  Benton 
County;  on  the  Red  River,  and  on  the  Burling- 
ton, Cedar  Rapids  &  Northern  railroad;  about 
30  miles  southeast  of  Waterloo  and  22  miles 
north  of  Cedar  Rapids.  It  is  in  an  agricultural 
and  stock-raising  region.  The  chief  manufac- 
turing establishments  are  a  pearl-button  factory, 
two  corn-canning  factories  (about  1,000  em- 
ployees during  the  corn-canning  season),  flour 
mill,  and  creameries.  There  are  six  churches. 
The  educational  institutions  are  the  State  Col- 
lege for  the  Blind,  Tillford  Academy,  public 
schools,  and  a  public  library.  The  four  banks 
have  a  combined  capital  of  $240,000.  The  gov- 
ernment is  vested  in  a  mayor  and  a  council  of 
eight  members  elected  biennially.  Pop.  (est.) 
3.S00. 

Vi'ol,  a  class  of  ancient  musical  instru- 
ments which  may  be  regarded  as  the  precursors 
of  the  modem  violins.  They  were  fretted  in- 
struments with  three  to  six  strings,  and  were 
played  on  with  a  bow.  There  were  three  instru- 
ments differing  in  pitch  in  a  set,  the  treble,  tenor, 
and  bass  viols,  and  in  concerts  they  were  com- 
monly played  in  pairs:  two  treble,  two  tenor, 
and  two  bass.  The  bass  viol,  or  znol  de  gamba, 
was  the  last  to  fall  into  disuse,  which  it  did 
about  the  close  of  the  i8th  century. 

Vi'ola.  (i)  The  heroine  of  Shakespeare's 
comedy  of  'Twelfth  Night.'  (2)  The  chief 
fig^ure  in  Beaumont  and  Fletcher's  comedy  'The 
Coxcomb'  first  played  about  1613. 

Viola.    See  Violin. 

Viola  di  Bardo'ne,  a  musical  instrument  of 
the  violin  kind,  strung  with  six  or  seven  catgut 
strings,  c,  b,  c,  d,  a,  e,  c.  Beneath  the  gut  were 
metal  strings  varying  in  number  from  16  to  as 
many  as  44  arranged  in  a  diatonic  order.  The 
sympathetic  strings  were  occasionally  plucked 
with  the  left  hand  in  playing.  The  instrument 
is  now  obsolete.  It  was  also  called  viola  di 
fagotto,  viola  bastarda,  and  baritone. 

Viola  di  Fagat'to.    See  Viola  di  Bardone 

Viola  de  Gamba.    See  Viol. 

Viola  Pompo'sa,  a  violin  similar  to  the 
viola  de  gamba  and  invented  by  John  Sebastian 
Bach.  It  had  five  strings;  the  four  lower 
strings  were  tuned  in  fifths,  and  the  fifth  string 
was  tuned  to  e  to  facilitate  the  execution  of  ex- 
tended passages. 

Violet,  a  genus  (Viola)  of  mostly  perennial 
herbs  of  the  orde.    Violaceee.    The  species,  of 
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which  about  150  have  been  described,  are  na- 
tives of  the  northern  and  southern  temperate 
zones.  In  North  America  there  are  about  40 
species  distributed  as  far  south  as  the  mountains 
of  northern  Mexico.  Thejr  are  all  of  humble 
growth,  rarely  exceeding  six  inches  in  height; 
bear  heart-shaped  leaves  upon  usually  long 
stems,  and  irregular  flowers  either  solitary  or 
two  together  on  axillary  peduncles.  The  cap- 
sular fruits  contain  numerous  globular  seeds. 
In  some  species,  especially  V.  palmata,  cleisto- 
gamous  flowers  are  borne  close  to  the  ground 
or  often  beneath  it.  These  flowers  are  close 
pollinated  in  the  bud.  Of  the  American  species 
cultivated  in  gardens  only  two,  V.  palmata  and 
V.  pedata,  are  well  known  though  several  others 
are  offered  for  sale.  Of  the  two  mentioned  the 
latter  which  is  known  as  the  bird's-foot  violet, 
is  apparently  the  most  promising  as  a  garden 
plant  for  improvement.  The  Australian  viol.et 
(V.  hederacea)  is  grown  to  a  small  extent  in 
California.  The  horned  violet  {V.  comuta)  also 
called  bedding  pansy  has  long  been  popular  in 
gardens  for  its  variously  colored  long-stemmed 
flowers  which  appear  in  early  spring.  It  is  a  na- 
tive of  southern  Europe.  The  pansy  or  heart's- 
ease  (F.  tricolor)  is  another  well-known  Eu- 
ropean species  which  has  long  been  popular  in 
gardens.  (See  Pansy.)  The  most  important 
species,  however,  is  the  sweet  violet  {V.  odo- 
rata).  This  is  a  native  of  western  Asia  and  the 
Mediterranean  region  whence  it  was  introduced 
into  cultivation  and  has  given  rise  to  numerous 
varieties  having  white  and  reddish  purple  as 
well  as  variously  tinted  blue  flowers,  both  single 
and  double.  The  species  is  the  parent  of  the 
popular  florists'  flower  which  in  the  United 
States  ranks  third  in  the  list  of  important  com- 
mercial flowers.  Its  season  under  glass  lasts 
about  seven  months;  that  of  the  rose  and  car- 
nation, its  principal  rivals,  about  nine  months. 
(See  Floriculture.) 

When  violets  of  ordinary  quality  will  satisfy 
the  needs  of  the  grower  the  violet  plants  are 
not  particularly  exacting  in  their  demands  as  to 
soil,  cultivation,  etc.,  but  when  really  choice 
flowers  are  _  required  the  plants  demand  con- 
siderable skill  and  attention.  It  has  not  infre- 
quently happened  that  growers  who  after  sev- 
eral years'"  success  with  the  crop  considered 
themselves  experts  have  been  disappointed  with 
their  repeated  failures  to  produce  good  blos- 
soms. Hence  the  business  of  growing  this  plant 
is  steadily  gravitating  into  the  hands  of  special- 
ists. And  certain  sections  of  the  country  are 
becoming  noted  for  their  violet  industry.  Prob- 
ably the  best  known  of  these  violet  centres  is  the 
district  near  Poughkeepsie,  N.  Y. 

The  plants  are  propagated  by  division  which 
may  either  necessitate  their  removal  from  the 
ground  or  not.  In  the  former  case  the  old  parts 
are  destroyed,  in  the  latter  the  offshoots  or 
young  crowns  are  separated  after  becoming  well 
rooted.  In  each  case  the  little  plants  are  set 
about  4  inches  apart  and  transplanted  to  per- 
manent quarters  when  well  established.  Cut- 
tings are  also  widely  used.  They  are  either 
obtained  from  well  developed  runners  or  from 
young  unrooted  crowns  and  treated  like  cuttings 
of  geranium  until  well  rooted  and  ready  for 
transplanting  in  soil. 

In  general,  the  florists'  violet  will  thrive  well 
in  any  rich  loamy  soil,  but  best  results  are  gen- 
erally obtained  with  soil  resulting  from  the  de- 


cay of  thick  sod  pared  from  an  old  blue  grass 
pasture  upon  sandy  but  rather  heavy  loam.  This 
should  be  prepared  the  season  previous  with 
alternate  layers  of  well-decayed  cow  manure,  and 
after  six  or  more  months'  exposure  to  the 
weather,  sliced  when  about  one  and  one  half 
pounds  of  bone  meal  should  be  added  to  each 
cubic  yard  of  soil.  This  soil  is  then  spread  on 
benches  or  made  into  solid  beds  in  the  green- 
houses or  frames,  the  former  preferred.  The 
plants  are  set  from  8  to  12  inches  asunder  in 
rows  10  to  18  inches  apart,  according  to  the  size 
of  the  variety,  the  single  flowered  varieties  usu- 
ally demanding  the  maximum  space.  Most 
growers  agree  that  planting  in  early  spring  is 
preferable  to  other  times  because  the  plants  be- 
come well  established,  vigorous  and  strong, 
whereas  if  set  in  late  spring  or  later  they  do  not 
seem  to  thrive  so  well  during  the  hot  weather. 
At  all  times  weeds  must  be  kept  out  of  the  beds 
and  except  when  needed  for  propagation  the 
runners  should  be  removed  so  as  to  divert 
growth  toward  flower  production.  The  summer 
temperature  should  be  kept  as  low  as  possible 
and  the  winter  temperature  between  45  and  5© 
degrees  at  night  with  a  maximum  day  tempera- 
ture of  60  degrees.  The  beds  should  be  kept 
moist  but  not  wet  at  all  times  and  the  supply  of 
fresh  air  abundant.  Careful  attention  to  these 
two  details  of  management  are  among  the  most 
important  means^  of  preventing  the  so-called 
plant  diseases  which  sometimes  destroy  the  crops 
of  careless  growers. 

The  above  method  of  growing  violets  con- 
tinuously under  glass  is  considered  the  most 
satisfactory  since  the  plants  are  always  under 
complete  control.  There  are,  however,  other 
methods  which  are  of  more  or  less  importance, 
such  as  combining  house  culture  with  field  cul- 
ture, the  plants  being  •cultivated  out  of  doors 
until  early  or  mid  autumn  and  then  trans- 
planted to  the  greenhouse.  _  Large  quantities  are 
also  cultivated  in  frames  either  with  or  without 
artificial  heat,  the  plants  being  grown  either  in 
the  field  or  in  beds  which  are  covered  with  the 
frames  at  the  approach  of  cold  weather.  This 
method  is  most  popular  where  the  winter  tem- 
perature is  not  very  low,  as  in  Virginia  and 
southward.  Violets  are  sometimes  grown  in 
pots  but  this  method  is  considered  too  expensive 
for  commercial  purposes  and  is  also  likely  to 
prove  unsatisfactory  and  inconvenient 

Since  the  violet  is  esteemed  mainly  for  its 
fragrance,  the  flowers  should  be  gathered  just 
before  reaching  prime_  condition  and  placed  on 
sale  as  soon  as  possible  because  the  odor  is 
evanescent.  A  definite  knowledge  of  the  de- 
mands of  the  market  is  also  essential  since  some 
markets  demand  bunches  of  certain  sizes  or 
forms  and  will  not  handle  other  sizes  or  forms 
profitably.  The  bunching  demands  great  skill 
and  taste  and  in  the  larger  establishments  is  usu- 
ally done  by  girls. 

Several  insects  feed  upon  the  violet,  the  most 
common  being  the  black  fly  (Rhopalosihpum 
vioke),  the  green  fly  (Aphis  ip.),  gall-fly 
(Diplosis  violicola),  violet  sawfly  (Emphyius 
canadensis)  and  the  greenhouse  leaf  tyer 
(Phlyctania  rubigallis).  The  red  spider  (Tet- 
ranychus  telarius)  which  is  not  an  msect  but  a 
mite,  also  lives  upon  the  foliage.  Its  visitation* 
may  be  prevented  by  due  attention  to  ventilation 
and  humidity  of  the  air.  The  method  of  con- 
trolling the  others  seems  at  present  to  be  hydro- 
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cyanic  acid  gas,  but  intelligent  management  is 
considered  more  satisfactory.  It  is  preventative 
rather  than  remedial.  The  so  called  diseases  are 
most  effectively  prevented  by  attention  to  water- 
ing, ventilation  and  ample  space  for  each  plant 
to  grow  in. 

Consult:  Galloway,  < Violet  Culture'  (New 
York  1900)  ;  Bailey,  <  Cyclopedia  of  American 
Horticulture'    (New  York  1900-2). 

Violet  Fane.     See  Cukkie,  Lady  Mary. 

Violet-green  Swallow.    See  Swallow. 

Vi'olin,  a  musical  instrument  consisting  of 
four  strings  stretched  by  means  of  a  bridge 
over  a  hollow  wooden  body,  and  plajred  on  with 
a  bow.  The  principal  parts  of  the  violin  are  the 
scroll  or  head  in  which  are  placed  the  pins  for 
tightening  and  slackening  the  strings;  the  neck, 
which  connects  the  scroll  with  the  body  and  to 
which  the  Anger-board  is  attached,  that  is,  the 
board  upon  which  the  strings  are  pressed  down 
or  stopped  by  the  fingers  of  the  left  hand  as  it 
holds  the  neck  -in  playing ;  the  belly  or  upper 
surface  of  the  body,  over  which  the  strings  are 
stretched,  and  which  has  two  sound  holes,  one 

on  each  side  in  this  shape  j  ;  the  back  or  un- 
der side ;  the  sides  or  ribs,  uniting  the  back  and 
belly  and  completing  the  body;  the  tail-piece, 
a  piece  of  wood  of  somewhat  triangular  shape, 
to  the  broad  end  of  which  the  strings  are  fas- 
tened, and  which  is  attached  by  a  piece  of  catgut 
to  a  knob  at  the  opposite  end  of  the  body  from 
the  head,  and  so  is  stretched  above  the  belly; 
and  the  bridge,  rising  between  the  tail-piece  and 
the  finger-board,  with  one  of  the  sound-holes 
on  each  side.  The  back  and  belly  have  both 
a  considerable  convexity,  and  the  edge  of  the 
bridge  on  which  the  strings  rest  is  also  convex 
so  as  to  allow  of  each  being  touched  separately 
by  the  bow.  Some  instruments  consist  of  as 
many  as  fifty-eight  different  pieces,  but  so  mi- 
nute a_  division  is  not  necessary.  The  back,  neck, 
and  sides  are  generally  of  sycamore,  the  belly 
of  deal,  the  finger-board  and  tail-piece  of  ebony. 
Almost  all  the  different  pieces  are  fastened  to- 
gether with  glue.  _  The  strings  are  of  catgut,  the 
lowest  or  bass-string  being  covered  with  silvered 
copper  wire,  silver  wire,  or  even  gold  wire. 

Instruments  of  the  violin  kind  have  been 
in  use  from  an  unknown  antiquity.  The  viola, 
which  preceded  the  violin  in  Europe,  has  been 
traced  back  to  the  8th  century.  In  several  im- 
portant respects  the  violin  is  superior  to  almost 
every_  other  instrument,  and  there  is  none  which 
combines  so  many  excellencies.  Within  its 
range  it  can  take  every  interval  of  pitch  to  the 
minutest  fraction,  its  susceptibility  of  division 
being  limited  only  by  the  delicacy  of  manipula- 
tion of  the  performer;  so  that  it  can  always  be 
played  either  ip  just  intonation,  or  in  any  tem- 
perament required  by  the  accompanying  mstru- 
ments.  It  is  thus  equally  adapted  to  solo  and 
orchestral  performances.  For  the  former  it  is 
fitted  by  its  clear  and  brilliant  tone,  as  variable 
in  volume  as  in  intonation,  inexhaustible  in  con- 
tinuity and  variety  of  shading,  and  capable  of  the 
sharpest  strokes  of  staccato  as  well  as  of  the 
most  sustained  efforts  of  legato  music.  Its  place 
in  the  orchestra  is  marked  by  these  perfections 
as  the  leading  one.  to  which  the  melody  is  in- 
trusted. As  a  solo  instrument  it  has  also  a 
peculiar  faculty  of  imitation,  not  only  of  the 
tones  of  other  instruments,  but  of  non-musical 


sounds,  as  far  as  they  are  capable  of  musical  imi- 
tation. This  and  its  indefinite  range  are  some- 
what liable  to  abuse. 

As  an  orchestral  instrument  its  powers  are 
multiplied  by  the  construction  of  similar  in- 
struments varying  in  size,  but  nearly  identical  in 
principle  and  form  of  construction.  The  full  or- 
chestral set  consists  of  the  violin,  which  is  used 
for  first  and  second  parts;  the  viola,  or  tenor 
violin;  the  violoncello,  or  bass-violin;  and  the 
violone,  contra-basso,  or  double-bass  violin, 
which  usually  accompanies  the  violoncello  at  an 
octave  of  interval.  The  four  strings  of  the 
violin  are  tuned  at  intervals  of  fifths,  thus 
The  highest  range  of  the  instru- 
ment depends  to  some  extent 
upon  the  performer,  but  the 
high  notes  when  forced  are  apt 
to  be  thin  and  squeaky.  Its  legitimate  extent 
exceeds  three  octaves.  The  violin  can,  to  a  lim- 
ited extent,  be  made  to  produce  harmony  by 
sounding  two  or  three  strings  together,  but  this 
is  only  a  tour  de  force,  not  suitable  for  rendering 
a  sustained  composition,  although  a  fugue  in 
four  parts  for  a  single  violin  has  been  written  by 
Sebastian  Bach.  The  viola  is  tuned  thus 
the  music  being  written  in  the 
alto  clef.  Its  range  extends  to  1 
to  the  G  above  the  treble  clef.  I 
The  violoncello  is  tuned 

Its    compass    extends    to    the    A 
above  the  second  line  in  the  treble 
clef.    With  the  assistance  of  har- 
■•-  monies  it  may  be  carried  one  or 

two  octaves  higher.  The  double-bass  has  three, 
four  or  five  strings. 

The  structure  of  the  violin  is  still  imperfectly 
understood  by  musical  mechanists.  The  finest 
violins  are  by  old  makers,  which  cannot  be 
imitated,  and  the  precise  cause  of  their  superior- 
ity has  never  been  satisfactorily  explained.  The 
(Cremona  violins  stand  in  the  first  rank,  the  cele- 
brated masters  of  this  school  being  the  Amati, 
Antonio  Stradivari  (Straduarius),  and  Giuseppe 
Guarneri  (Guamerius) ;  of  German  makers 
Stainer  or  Steiner  and  Klotz  (both  belonging  to 
Tyro!)  are  the  most  celebrated;  Vuillaume  of 
the  French ;  and  Forrest  of  the  English. 

Viollet  -  le  -  Due,  ve-6-la-le-diik,  Eugene 
Emanuel,  French  architect  and  historian:  b. 
Paris  27  Jan.  1814 ;  d.  Lausanne,  Switzerland,  17 
Sept.  1879.  He  made  special  study  of  mediaeval 
architecture  in  Italy  and  France ;  and  became 
professor  in  the  ficole  des  Beaux  Arts  in  186^. 
His  great  work  is  'Dictionary  of  French  Archi- 
tecture from  the  nth  to  the  i6th  century'  (10 
vols.  1854-69).  His  other  chief  works  are: 
'Essay  on  the  Military  Architecture  of  the  Mid- 
dle Ages'  (1854)  ;  'Dictionary  of  French  House 
Furniture  from  the  Carlovingian  Epoch  to  the 
Renaissance'  (6  vols.  1854-75)  ;  'Discourses  on 
Architecture'  (1858-72);  'Chapels,  of  Notre 
Dame  de  Paris'  (1867-9)  ;  'Memoir  on  the  De- 
fense of  Paris'  (1872);  'History  of  a  House,' 
'History  of  a  Fortress,'  'History  of  Human 
Dwelling  Places,'  'History  of  a  City  Mansion 
and  of  a  Cathedral'  (4  vols.  1873-8).  As  a 
practical  architect  he  restored  the  east  towers 
of  Saint  Ouen's,  Rouen,  and  the  Cathedral  at 
Carcassonne,  besides  executing  many_  other 
works,  among  the  most  important  of  which  are 
the  restorations  of  the  chateau  of  Pierrefonds 
and  the  fortifications  of  Carcassonne.    Consult 
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Sauvageot,  'ViolIet-le-Duc  et  son  oeuvre* 
(1880)  ;  Saint  Paul.  'VioUet-le-Duc,  ses  travaux 
d'art,  etc.'    (1881). 

Violoncello,  ve"6-16n-chero  or  vi''o-lon- 
sel'o,  a  powerful  and  expressive  bow  instru- 
ment of  the  violin  kind,  held  by  the  performer 
between  the  knees,  and  filling  a  place  between 
the  violin  and  double-bass.  It  has  four  strings, 
the  two  lowest  covered  with  silver  wire.  It  is 
tuned  in  fifths,  C  (on  the  second  ledger-line 
below  the  bass  staff),  G,  D,  A,  reckoning  up- 
ward, and  is  an  octave  lower  than  the  viola  or 
tenor  violin.  Its  ordinary  compass  from  C  on 
the  second  ledger-line  below  extends  to  A  on  the 
second  space  of  the  treble,  but  soloists  frequently 
play  an  octave  higher. 

Viontinil,  ve-6-ma-nel,  Antoine  Charles  du 
Houx,  Baron  de.  French  soldier:  b.  Vosges, 
France,  3  Nov.  1728;  d.  Paris  9  Nov.  1792.  He 
entered  the  army  at  12,  served  in  Holland  and 
Hanover,  became  brigadier-general  in  1762,  and 
commanded  a  regiment  in  the  Corsican  cam- 
paign of  1768-9  He  was  promoted  major-gen- 
eral in  1770,  served  in  Poland  in  aid  of  the 
confederation  of  Bar  and  captured  the  castle 
of  Cracow.  He  was  appointed  second  in  com- 
mand under  Rochambeau  of  the  army  sent  to  the 
aid  of  the  American  revolutionists  in  1780,  won 
the  Grand  Cross  of  the  Legion  of  Honor  for  his 
conduct  at  Yorktown  in  1781,  and  was  promoted 
lieutenant-general.  In  1783-9  he  was  governor 
of  La  Rochelle,  and  while  defending  Louis  XVI., 
during  the  attack  on  the  Tuileries  in  1792  re- 
ceived injuries  from  which  he  died. 

Vipers,  a  family  {Viperida)  of  venomous 
snakes  belonging  to  the  suborder  Solenoglypha 
and  closely  related  to  the  Crotalida,  or  pit-vipers 
and  rattlesnakes.  In  the  character  of  the  poison- 
apparatus  the  vipers  closely  resemble  the  rattle- 
snakes, under  which  heading  a  full  description 
of  it  will  be  found,  but  they  differ  as  a  family 
from  the  Crotalids  in  lacking  the  preorbital  sen- 
sory pit  and  the  excavation  of  the  maxillary  bone 
for  its  accommodation.  None  of  them  have  the 
tail  terminated  by  a  rattle;  but  in  form,  scale- 
characters  and  habits  they  exhibit  much  the 
same  range  of  variations  as  the  various  genera 
and  species  of  the  pit-vipers.  Their  distribu- 
tion, however,  is  totally  different  for  while  the 
Crotalidd  are  scarcely  represented  outside  of 
America  the  Viperidee  are  absolutely  confined  to 
the  tropical  and  temperate  regions  of  Europe, 
Asia  and  Africa,  the  latter  having  the  greatest 
number  and  most  formidable  species.  The  fam- 
ily embraces  forty  or  fifty  species,  many  of 
which  are  quite  variable.  The  typical  vipers  are 
the  characteristic  poisonous  snakes  of  most  of 
Europe  and  belong  to  the  genus  Vipera,  which 
has  two  rows  of  scales  or  urosteges  on  the  short 
tail,  the  head  covered  almost  exclusively  with 
numerous  small  scales,  with  those  at  the  end  of 
the  snout  and  above  the  eyes  often  turned  up- 
ward, and  the  body-scales  keeled. 

The  common  viper  or  adder  {Vipera  berus) 
is  found  throughout  most  of  temperate  Europe, 
including  England  and  Scotland,  but  is  absent 
from  large  areasj  while  in  others  of  different 
geological  formation  and  even  in  well-cultivated 
districts  it  is  common.  _  It  attains  a  length  of 
from  i^  to  2  feet,  and  is  variously  colored.  Its 
most  frequent  and  stable  markings  appear  to 
be  a  brownish-yellow  ground,  with  a  series  of 
continuous  zigzag  markings  along  the  back,  and 


a  set  of  triangular  black  spots  along  each  side. 
Specimens  are  frequently  found  with  light  tints 
and  sometimes  nearly  black.  The  viper  is  the 
only  poisonous  reptile  of  Britain.  Its  bite  is 
seldom  productive  of  fatal  consequences,  but 
may  induce  pain,  sickness,  fever,  and  even  deli- 
rium and  as  a  sequence  a  protracted  period  of 
nervousness  and  a  tendency  for  the  wound  to 
suppurate.  The  effects  have  been  known  to  per- 
sist for  a  fortnight  or  more;  and  in  children  a 
fatal  result  has  occasionally  followed  the  adder's 
bite.  The  food  consists  of  frogs,  mice,  birds, 
eggs,  and  they  hunt  chiefly  at  night,  quartering 
the  ground  systematically  and  following  the  run- 
ways of  meadow  mice.  The  viper  is  viviparous 
—  retaining  its  eggs  within  the  body  till  the 
young  are  hatched,  and  the  young  are  known  to 
habitually  retreat  into  the  mouth  and  oesophagus 
of  the  mother  when  threatened  by  danger.  Like 
the  rattlesnakes  vipers  often  collect  in  large 
numbers  in  caves  and  holes  during  the  season  of 
hibernation. 

The  common  asp  of  southwestern  Europe, 
the  (F.  aspis)  has  the  snout  plate  turned  up- 
ward, a  character  which  is  much  exaggerated  in 
the  prominent  nasal  horn  of  V.  ammodytcs,  of 
southeastern  Europe.  Supra-orbital  horns,  re- 
calling those  of  the  horned  rattlesnake  of  the 
southwestern  United  States  ai-e  found  in 
Cerastes  and  Clotho.  The  former  inhabit  the 
hot  desert-regions  of  northern  Africa  and  south- 
western Asia,  one  small  and  veiy  venomous 
species  being  the  homed  viper  (C.  cornutus). 
The  asp  used  for  suicide  by  Cleopatra,  and  of 
Scripture  is  not  a  viper,  but  one  of  the  cobras 
(Naja  haje).  To  Clotho  belongs  the  large  and 
dangerous  rhinoceros-vipers  of  Africa.  One  of 
the  most  dreaded  serpents  of  Africa  is  the  puff- 
adder  (Bitis  arietans)  which,  besides  some  dif- 
ferences in  arrangement  of  the  head-scales  in- 
cluding the  absence  of  any  horns,  has  the  nostrils 
directed  nearly  upward.  It  reaches  a  length  of 
five  feet,  and  is  of  robust  build,  the  appearance 
of  which  is  further  enhanced  by  its  habit  of 
puffing  up  the  body  when  molested.  The  puff- 
adder  inhabits  dry  plains  throughout  the  greater 
part  of  Africa  and  like  the  horned  vipers  con- 
ceals itself  by  partially  covering  its  body  with 
loose  earth.  _  In  general  habits  it  resembles  the 
European  viper  but  is  more  sluggish  and  owing 
to  its  large  size  and  the  virulence  of  its  venom 
is  exceedingly  dangerous  to  man  and  beast.  Its 
bite  is  followed  by  the  most  severe  constitutional 
and  local  sjrmptoms,  including  a  rapid  and  pro- 
gressive gangrene.  In  Africa  are  found  also  the 
tree-vipers  (Atheris),  small  snakes  with  pre- 
hensile tails  and  usually  bright  green  colors. 
Several  species  of  vipers  are  among  the  most 
poisonous  snakes  of  India  and  contribute  largely 
to  the  number  of  fatalities  resulting  from  snake 
bites  in  that  country.  The  most  notable  are 
Russell's  viper  or  ticpolonga  (Daboia  russellii), 
reaching  a  length  of  five  feet,  and  the  little,  but 
for  that  reason  even  more  dangerous,  krait 
{Echis  carinata).  The  name  viper  is  also  ap- 
plied erroneously  to  several  American  snakes, 
especially  to  the  copperhead  and  moccasin 
(qq.v.)  and  to  the  hog-nosed  snake  (q.v.),  the 
last  of  which  is  quite  harmless,  notwithstanding 
its  unfortunately  bad  reputation  and  threatening 
appearance. 

A  number  of  mostly  small,  poisonous  snakes 
of  Africa  and  India  have  been  separated  from 
the   Viperidee    under  the    names  Causid<e  and 
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Atractaspidet.  They  differ  variously  in  having 
large  head  plates,  grooved  fangs,  no  postfrontal 
bone  or  in  being  oviparous.  The  vipers  of  Aus- 
tralia are  related  to  the  cobra  (q.v.)  and  belong 
to  the  family  Najidee. 

Consult  Boulenger,  'Catalogue  of  Snakes  of 
the  British  Museum'  (London,  1896)  ;  Gunther, 
'Reptiles  of  British  India*  (London,  1864) ; 
Boulenlger,  'Reptiles  of  British  India*  (London, 
1890)  ;  Anderson,  'Zoology  of  Egypt,*  Vol.  I. 
(London  1898). 

Viper's  Grass.     See  Scorzonera. 

Virchow,  ver'Ho,  Rudolf,  German  scien- 
tist :  b.  Schivelbein,  Prussia,  13  Oct.  1821 ;  d. 
Berlin  5  Sept.  1902.  He  studied  medicine  in 
Berlin  in  1839-^43,  and  in  the  latter  year  became 
a  surgeon's  assistant  From  1844  to  1846  he  was 
assistant  at  the  Charite  Hospital,  and  in  the  lat- 
ter year  he  became  prosector  there.  He  qualified 
in  1847  as  a  lecturer  at  the  University  of  Berlin, 
and  in  that  year  also  he  was  associated  with 
Benno  Reinhardt  in  founding  the  'Archiv  fiir 
pathologische  Anatomie  und  Physiologic  und  fur 
klinische  Medizin,'  world-famous  as  "Virchow's 
Archives,*  which  he  edited  alone  from  Rein- 
hardt's  death  in  1852  till  his  own.  He  made  him- 
self known  as  a  pronounced  democrat  in  the  year 
of  revolution,  1848,  and  his  political  activity 
caused  the  government  to  remove  him  (1849) 
from  his  prosectorship,  but  he  was  soon  re- 
instated, and  accepted  the  chair  of  pathological 
anatomy  at  Wiirzburg.  In  1852  he  became  joint 
editor  of  the  Cannstatt  reports  on  the  progress 
of  medicine,  which  he  coivtinued  in  conjunction 
with  otliers  till  his  death.  In  1856  he  returned  to 
Berlin  as  professor  of  pathological  anatomy,  gen- 
eral pathology,  and  therapeutics,  and  director  of 
the  recently  founded  pathological  institute.  He 
became  a  member  of  the  Municipal  Council  of 
Berlin  in  1859,  and  began  his  career  as  a  civic 
reformer.  Elected  to  the  Prussian  Diet  in  1862, 
he  became  leader  of  the  Radical  or  Progressive 

Sarty;  and  in  1880-93  he  was  a  member  of  the 
Leichstag.  Virchow  was  a  determined  opponent 
of  Bismarck's  policy,  and  in  1865  was  challenged 
to  a  duel  by  the  "man  of  blood  and  iron.*  He 
exercised  especial  influence  in  matters  relating  to 
public  health,  and  during  the  wars  of  1866  and 
1870-1  he  took  an  active  part  in  organizing  the 
army  sanitary  services.  During  his  member- 
ship of  40  years  in  the  Berlin  Municipal  Council 
he  was  active  in  promoting  the  sanitary  improve- 
ment of  the  city.  In  1870  he  assisted  in  founding 
the  Deutsche  und  Berliner  Gesellschaft  fur  An- 
thropologic, Ethnologic,  und  Urgeschichte,  of 
which  he  was  several  times  president,  and  in 
1879  he  made  a  journey  to  the  site  of  Troy, 
described  in  'Beitrage  zur  Landeskunde  in 
Troas*  (1879)  and  'Alttrojanische  Graber  und 
Schadel*  (1882).  He  visited  England  in  1893 
and  delivered  the  Croonian  lecture  to  the  Royal 
Society  on  'The  Place  of  Pathology  in  Biological 
Studies,'  receiving  on  the  occasion  the  honorary 
degree  of  D.C.L.  from  Oxford.  In  1898  he  de- 
livered the  Huxley  lecture  in  London,  his  sub- 
ject being  'Recent  Advances  in  Physiology.* 

Virchow  was  the  founder  of  cellular  pathol- 
ogy, was  scarcely  less  distinguished  in  archaeol- 
ogy and  anthropology,  and  was  the  author  of 
many  important  works,  among  which  are: 
'Handbuch  der  speciellen  Pathologic  und 
Therapie*  (1854-76),  prepared  in  collaboration 
with  others;   'Vorlesungen  iiber  Cellularpatho- 


logie  in  ihrer  Begriindung  auf  physiologischer 
und  pathologischer  Gewebelehre*  (1859),  his 
chief  work,  forming  in  the  4th  edition  the  first 
volume  of  'Vorlesungen  iiber  Pathologic* 
(1862-71)  ;  'Vier  Reden  iiber  Leben  und  Krank- 
sein*  (1862) ;  'Ueber  den  Hungertyphus* 
(1868)  ;  'Ueber  einige  Merkmale  niederer  Men- 
schenrassen  am  Schadel*  (1875);  'Beitrage  zur 
physischen  Anthropologic  der  Deutschen* 
(1876);  'Die  Freiheit  der  Wissenschaft  im 
modemen  Staat*  (1877);  'Gesammelte  Abhand- 
lungen  aiis  dem  Gebiete  der  offentlichen  Medizin 
und  der  Seuchenlehre*  (1879);  etc.  It  was  in 
fulfilment  of  the  desires  of  Virchow  that  the 
German  government  erected  in  Berlin  the  Path- 
ological Institute  and  Museum,  the  greatest  in- 
stitution of  its  kind  in  the  world.  Consult  his 
'Life*  by  Beecher  (1801). 

Virden,  ver'den.  111.,  city  in  Macoupin 
County;  on  the  Jacksonville  &  S.  L.,  and  the 
Chicago  &  A.  R.R.'s;  about  ao  miles  southwest 
of  Springfield  and  30  miles  southeast  of  Jackson- 
ville. It  is  in  an  agricultural  region  in  which 
there  are  large  beds  of  bituminous  coal  and 
valuable  deposits  of  clay.  The  chief  manufac- 
tures are  brick  and  tile.  The  principal  ship- 
ments are  farm  products,  coal,  clay  products, 
and  dairy  products.  Pop.  (1890)  1,610;  (1900) 
2,280:  (igiocjt.)  2,500. 

Vir'eos,  or  Greenlets,  a  family  (VireonidtB), 
of  small  fly-catching  passerine  birds,  restricted  to 
America,  where  they  range  from  Patagonia  to 
Canada.  Bill  conical,  much  compressed,  de- 
curved  at  end,  and  notched,  but  scarcely  toothed, 
with  numerous  conspicuous  riclal  bristles; 
frontal  feathers  bristly  and  erect,  or  bent  slightly 
forward;  nostrils  overhung  by  membrane;  lO 
primaries ;  tarsus  usually  longer  than  middle  toe 
and  claw;  lateral  toes  generally  unequal.  The 
vireos  are  all  small,  none  of  them  exceeding 
about  seven  inches  in  length  and  their  colors  are 
plain,  generally  more  or  less  greenish  above, 
with  few  conspicuous  markings  beyond  wing- 
bars  and  eye-stripes.  The  iris  is  frequently 
bright  in  color,  red,  yellow  or  pure  white.  The 
vireos  are  typically  woodland  birds,  many  of 
them  preferring  well-watered  ravines,  others 
swamps,  while  some  inhabit  open  woods,  parks 
or  the  trees  of  city  streets.  They  are  migratory 
and  characteristically  insectivorous,  and  search 
for  small  caterpillars  among  the  leaves  or  in 
cracks  of  the  bark,  or  capture  insects^  on  the 
wing;  and  they  exhibit  great  activity  in  these 
pursuits.  Some  of  the  species  also  eat  berries, 
particularly  in  the  fall.  Their  nests  are  very 
characteristic,  being  deep  cups  composed  of  well- 
felted  vegetable  fibres  lined  with  fine  grasses, 
often  ornamented  externally  with  bits  of  paper, 
lichens,  etc.,  attached  with  spiders  web,  and 
nearly  always  pendent  from  the  twigs  of  a  hori- 
zontal fork  in  a  low  limb.  The  three  or  four 
eggs  are  pointed,  of  a  crystalline  whitness  and 
spotted  with  sharply  defined  _  reddish  brown 
markings.  Generally  the  song  is  weak,  monot- 
onous and  repeated  almost  continuously,  but 
some  species  are  excellent  songsters. 

South  and  Central  America  is  the  headquar- 
ters of  this  family  of  birds  and  there  the  greatest 
number  of  generic  types  and  the  greatest  variety 
in  habits  are  exhibited,  some  of  the  species  ap- 
proaching the  shrikes  in  structure,  and  some 
exhibiting  marked  distinctions  in  the  colors  of 
the  sexes.    All  of  the  twelve  North  American 
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species,  some  of  which  include  several  sub- 
species, fall  within  the  typical  genus  Vireo. 
While  the  differences  in  the  colors,  form  of  the 
often  stout,  shrike-like  bill,  and  proportions  of 
the  body  are  evident  enough  to  the  initiated,  no 
group  of  birds  is  more  confusing  to  the  tyro  in 
ornithology  than  this  and  the  reader  is  referred 
for  descriptions  of  the  species  to  some  standard 
work  on  ornithology.  The  red-eyed  vireo  (V. 
olivaceous)  is  generally  the  best  known  of  the 
eastern  species.  It  is  strictly  a  bird  of  the  woods 
and  is  notedffor  its  quarrelsomeness,  activity  and 
the  energy  and  persistence  with  which  it  sings 
its  simple  lay  continuously  as  it  searches  for  in- 
sects throughout  the  hottest  summer  days.  The 
warbling  vireo  (F.  gilrus),  of  still  wider  range 
and  locally  almost  as  common,  is  a  striking  con-: 
trast  to  the  last  in  that  it  forsakes  the  woods  for 
the  city  parks  and  even  the  shade  trees  along 
much  traveled  streets  and  because  of  the  sur- 
passing sweetness  of  its  song  which,  however,  is 
so  soft  that  it  does  not  always  reach  the  ear 
from  the  tree-tops  where  these  birds  dwell.  A 
much  more  conspicuous  songster,  because  of  its 
greater  power  and  marked  ventriloquistic  ability, 
is  the  white-eyed  vireo  (V.  noveboracensis) ,  a 
species  which  must  be  sought  in  regions  sparsely 
timbered  or  covered  with  a  scrubby  growth  or 
in  thickets  bordering  swamps.  The  blue-headed 
vireo  (V.  solitarius)  is  recognizable  as  the 
largest  and  most  stoutly  built  of  our  species,  the 
yellow-throated  vireo  (F.  Aarifrons),  about 
equal  in  length  but  more  slender  than  the  blue- 
head,  by  its  unusually  bright  colors,  while  the 
remaining  species  are  chiefly  restricted  to  the 
west  and  southwest. 

VirgiL     See  Vekgil. 

Virgil,  ver'jH,  Polydore,  English  ecclesias- 
tic and  author:  b.  Urbino,  Italy,  about  1470;  d. 
there  1555.  He  was  educated  at  Bologna  and 
dedicated  his  first  work,  *Proverbiorum  Libellus* 
(14^),  to  the  Duke  of  Urbino.  His  'De  Inven- 
toribus  Rerum,*  which  followed  (1499),  became 
popular  and  was  translated  into  English,  Span- 
ish and  Italian.  Being  appointed  chamberlain 
to  Pope  Alexander  VI.,  he  was  sent  to  England 
in  1 501  to  collect  the  Peter's-pence  with  his 
kinsman,  Adrian  de  Castello,  then  Cardinal 
Santi  Chrysogoni,  who  was  soon  after  made 
Bishop  of  Hereford.  Polydore  was  presented  to 
the  living  of  Church  Langton,  Leicestershire,  in 
1503,  and  after  obtaining  several  preferments 
and  becoming  naturalized  in  England,  he  was 
imprisoned  for  sending  abroad  slanderous  let- 
ters about  Wolsey  (1515),  but  apparently  was 
soon  released.  In  1525  he  published  the  first 
genuine  edition  of  Gildas,  the  year  after  the 
treatise  'De  Prodigiis,*  dialogues  in  attack 
upon  divination.  His  most  important  work, 
*Historise  Anglicse  Libri  XXVI.,*  appeared  in 
1534;  the  27th  book  was  added  in  1555.  About 
1550  he  obtained  leave  from  Edward  VI.  to  re- 
turn to  Italy  for  his  health's  sake,  without  for- 
feiting his  preferments  and  there  he  lived  in 
Urbino  till  his  death.  His  'History'  is  a  work 
of  research,  written  in  elegant  Latin,  and  is  the 
fullest  narrative  of  the  reign  of  Henry  VII.  ex- 
tant. He  spared  no  pains  to  ensure  accuraq', 
and  a  rational  mind  hindered  him  from  accepting 
the  exploits  of  Brut  and  Arthur  as  related  by 
Geoffrey  of  Monmouth.  Consult:  The  Cam- 
den Society's  translation  of  Polydore  Virgil's 
'History  of  England. 


Virgin  Islands.  That  group  in  the  West 
Indian  archipelago  which  lies  between  Porto 
Rico  and  the  Caribbees,  and  includes:  (i)  The 
Danish  possessions,  namely,  St  Croix,  or  Santa 
Cruz,  St.  Thomas,  and  St  John;  (2)  the  de- 
pendencies of  the  United  States,  Vieques,  or 
Crab  Island,  and  Culebra,  which  formerly  be- 
longed to  Spain  and  are  now  administratively 
included  with  Porto  Rico;  and  (3)  the  Eng- 
lish Virgin  Islands,  Tortola,  Virgin  Gorda,  or 
Spanish  Town  Island,  and  Anegada,  or  Drown 
Island.  Numerous  smaller  uninhabited  keys, 
islets,  rocks,  and  reefs  extend  from  the  deep 
Anegada  Passage  toward  the  southwest  in  a 
long  row.  When  Columbus,  in  the  course  of  his 
second  voyage,  saw  the  islands,  "they  appeared 
innumerable.  To  the  largest  of  them  he  gave 
the  name  'Saint  Ursula,*  and  to  all  the  others, 
'the  11,000  Virgins.'*  (<  Scritti  di  Cristoforo 
Colombo,*  pubblicati  ed  illustrati  da  Cesare  de 
Lollis,  Vol.  I.,  page  151).  The  total  area  is 
about  372  square  miles,  and  the  dwindling  pop- 
ulation about  57,00a  Geographers  sometimes 
treat  of  St.  Croix  separately,  owing  to  its  dis- 
tance from  the  others  (it  is  37  miles  south  of 
St  Thomas)  ;  but  it  may  be  quite  properly  re- 
garded as  a  member  of  the  Virgin  group,  which 
it  resembles  in  geognostic  aspects,  besides  be- 
ing identified  politically  with  St.  Thomas  and 
St.  John.  As  for  the  two  islands  belonging  to 
United  States,  the  smaller,  Culebra,  is  in- 
teresting because  it  has  been  selected  as  the 
site  pf  one  of  the  two  Porto  Rican  naval  sta- 
tions of  the  United  States ;  politically,  it  was  de- 
scribed (census  of  fSgg)  as  a  ward  of  the 
Vieques  district,  department  of  Humacao,  Porto 
Rico;  and  its  population  in  1899  was  704.  (See 
Vieques.)  Brief  accounts  of  the  Danish  and 
English  islands  follow:  St  Croix  (area  74 
square  miles,  population  about  18,000)  was  oc- 
cupied by  Spaniards,  Englishmen,  and  French- 
men before  it  was  sold  to  the  Danes  (1733). 
The  range  of  temperature  is  between  66°  and 
82°.  Sugar  cane  and  its  products  formed  the 
main  source  of  wealth  in  the  past,  and  this  in- 
dustry has  suffered  somewhat  less  here  than  in 
other  parts  of  the  West  Indies  during  recent 
years._  The  soil  is  fertile ;  the  surface  of  the  is- 
land in  the  interior,  rolling  or  hilly,  and,  where 
it  is  not  under  cultivation,  covered  with  a 
luxuriant  growth  of  forest  trees;  the  shores 
high  and  bold.  Most  of  the  inhabitants  are 
English-speaking  blacks.  The  towns  are  called 
Christiansted  and  Frederiksted.  The  island  of 
St.  Thomas  (area  23  square  miles,  and  popula- 
tion about  32,000)  has  a  harbor,  well  sheltered 
from  the  trade-winds,  where  formerly  the  Royal 
Mail  Steamship  Company  made  its  headquarters'; 
and  regular  or  occasional  visits  from  the  ves- 
sels of  other  important  lines  made  it  in  times 
past  a  prosperous,  busy  port.  Unfortunately  the 
harbor  has  no  complete  defence  against  de- 
structive hurricanes  and  earthquake  waves:  on 
several  occasions  in  the  last  century  great  dam- 
age was  done  there,  and  in  1867  every  vessel  in 
it  was  wrecked.  The  capital,  Charlotte  Amalia, 
where  nearly  one  half  of  the  inhabitants  of  the 
island  reside,  despite  its  theatre,  clubs  and 
hotels,  and  an  effort  now  and  again  to  adopt 
some  characteristics  of  a  modem  town,  has  be- 
come a  rather  shabby  place  since  the  West  In- 
dian sugar  industry  ceased  to  be  profitable,  and 
more  oarticularly  since  commerce  has  deserted 
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it  in  favor  of  rival  ports.  St  John  (also  writ- 
ten St  Johns)  is  a  still  smaller  island  with 
less  than  1,000  inhabitants.  Negotiations  for  the 
purchase  of  the  Danish  Islands  by  the  United 
States  proceeded  during  the  years  1865-1869; 
in  1870  Congress  declined  to  ratify  the  treaty 
submitted  to  it  by  President  Grant.  In  1902, 
when  the  governments  of  the  United  States  and 
Denmark  agreed  upon  another  treaty  with  the 
same  end  in  view,  the  Danish  Landsthing  re- 
fused consent  (see  West  Indies)  The  most 
interesting  of  the  British  Virgin  Islands,  is  Tor- 
tola  (18  miles  long  and  seven  miles  wide;  popu- 
lation about  5,000)  ;  an  island  of  naked,  rough 
mountains  and  arid  lowlands,  fertile  only  in  his- 
toric contrasts;  at  first  infamous  as  a  resort  of 
pirates,  and  later  the  home  of  "the  peaceful 
Quakers,  who  freed  the  slaves  and  made  them 
^ants  of  land.  The  emancipated  negroes  then 
deserted  the  island,  and  many  of  the  impover- 
ished whites  quickly  followed  them."  (Hill's 
'Cuba  and  Porto  Rico.')  Nearly  two  thirds  of 
the  inhabitants  emigrated.  It  is  administered 
(by  a  nominated  executive  council)  as  one  of 
the  five  presidencies  comprised  in  the  Leeward 
Islands  government;  the  capital,  Roadtown, 
has  only  400  people.  Products  are  sugar  and 
cotton  in  very  small  amounts.  Virgin  Gorda  and 
Anegada  are  almost  uninhabited.  The  former 
had  at  one  time  extensive  plantations,  but  many 
of  these  have  been  abandoned;  the  latter  is  so 
low  that,  it  is  said,  the  sea  often  breaks  over  it, 
and  yet  it  affords  pasturage  for  sheep  and  cat- 
tle. Finally,  the  unique  distinction  of  the 
group  as  a  whole  must  be  mentioned.  It  is 
this:  The  islands  suggested  to  Columbus  by 
their  delicate  beauty  nothing  so  much  as  a  pro- 
cession of  saintly  maidens;  but  they  are  really 
the  summits  of  rugged  enormous  mountains, 
•the  submerged  eastern  end  of  the  Antillean 
mountain  chain.'*  Just  across  Anegada  Pas- 
sage, in  the  volcanic  Caribbees,  there  is  a  differ- 
ent geologic  story.  Compare  works  cited  in 
West  Indies,  especially  Griffin,  <A  List  of 
Books'  (with  references  to  periodicals)  on  the 
Danish-  West  Indies,'  Washington,  1901 ;  and 
Robert  T.  Hill,  'Cuba  and  Porto  Rico,  with  the 
Other  Islands  of  the  West  Indies.' 

Marrion  Wilcox. 
Authority  on  Latin-America. 

Virgin  Maxtyr,  The,  a  powerful  tragedy  by 
Philip  Massinger  and  Thomas  Dekker.  It  is 
based  on  the  legend  of  the  martyr  Dorothea, 
slain  in  the  reign  of  Diocletian,  and  licensed  in 
1620,  was  first  printed  in  quarto  form  in  1622. 
It  contains  many  passages  of  great  beauty  as 
well  as  several  scenes  most  repellant  in  their 
coarseness  but  which  in  all  probability  are  not 
the  work  of  Massinger. 

Virgin  Mary,  The.  See  Mary,  the  Mother 
OF  Jesus. 

Virgin  Queen,  The,  a  term  popularly  ap- 
plied to  Queen  Elizabeth,  on  account  of  her  de- 
termination not  to  marry. 

Virgin  Soil,  a  novel  by  Ivan  Turgeneff, 
published  in  1876,  and  in  an  English  translation 
m  1877.  Turgeneff  gives  in  'Virgin  Soil'  a 
graphic  picture  of  the  various  moral  and  social 
influences  at  work  in  the  modem  Nihilistic 
movement  in  Russia.  The  motive  of  the  story 
is  deep  and  subtle,  and  developed  with  masterly 
•kill  and  refinement 


Virginal,  an  obsolete  stringed  instrument 
played  by  means  of  a  keyboard,  like  the  modem 
pianoforte.  It  was  in  form  like  a  box,  or  desk 
of  wood  without  legs  or  supports,  and  was  usu- 
ally placed  on  a  table  or  stand.  The  strings 
were  of  metal,  one  for  each  note,  and  the  sound 
was  made  by  means  of  pieces  of  <iuill,  whale- 
bone, leather,  or  occasionally  elastic  metal,  at- 
tached to  slips  of  wood  which  were  provided 
with  metal  springs.  The  compass  was  about 
three  octaves.    See  Pianofobtb. 

Virginia,  ver-jlnf-a,  the  daughter  ot 
Lucius  Virginius,  whorn  Appius  Claudius,  the 
decemvir,  endeavored  to  carry  off  from  her 
parents.  Her  father,  finding  he  could  not  save 
her  by  any  other  means,  slew  her  in  the  open 
forum  and  raised  an  insurrection,  which  over- 
threw the  decemvirate  and  restored  the  old 
magistracy  (449  B.C.).  The  story  is  given  in 
Livy,  and  Dionysius  of  Halicarnassus,  and  one 
of  Macaulay's  'Lays'  is  based  on  it 

Virginia,  one  of  the  13  original  States 
of  the  Union,  often  called  the  *01d  Dominion* 
and  the  "Mother  of  States  and  Statesmen,"  the 
most  southern  of  the  Middle  Atlantic  States. 
In  size  it  is  the  24th  State  in  the  Union,  and 
in  population  the  17th.  It  is  situated  between 
lat  36°  30'  and  40  38'  N.,  and  Ion.  75°  10' 
and  83°  43'  W.  The  greatest  length  from  east 
to  west  is  475  miles,  and  the  greatest  width  from 
north  to  south  190  to  200  miles.  It  has  a  land 
area  of  40,125  square  miles  and  a  water  area 
of  2,325  square  miles.  It  is  bounded  north  by 
West  Virginia  and  Maryland;  east  by  Mary- 
land and  the  Atlantic  Ocean;  south  by  North 
Carolina  and  Tennessee,  and  west  by  Kentucky 
and  West  Virginia.  Pop.  (1910)  2,061,612. 
Capital,  Richmond. 

Topography. — The  surface  of  the  State  is 
varied,  including  parallel  ranges  of  mountains 
in  the  west,  an  undulating  plateau  in  the  centre, 
and  a  low-lying,  nearly  level  plain  along  the  coast. 
These  differences  in  surface  affect  the  resources 
and  in  some  degree  control  the  industrial  con- 
ditions of  the  three  principal  parts  of  the  State. 
The  mountain  section  is  called  the  Appalachian 
Province;  the  plateau,  the  Piedmont  Province, 
and  the  low,  level  plain,  the  Coastal  Plain  Prov- 
ince. They  extend  from  New  York  to  Central 
Alabama,  so  that  in  Virginia  there  is  only  a 
section  of  each  of  them.  The  tidewater  region, 
penetrated  by  the  waters  of  the  ocean,  of  Chesa- 
peake Bay  and  its  inlets,  and  of  the  tributary 
streams,  is  divided  into  numerous  peninsulas, 
and  has  a  coast  line  of  1400  miles.  The  middle 
section  of  the  State  is  an  undulating  plain  with 
an  elevation  from  200  to  500  feet  and  extends 
to  the  foot-hills  of  the  Appalachian  range.  The 
western  part  of  the  State  is  mountainous,  the 
Blue  Ridge  and  Piedmont  ranges  crossing  the 
State  in  a  southwesterly  direction,  and  the  Alle- 
Rhenies  forming  the  boundary  of  West  Virginia. 
The  valley  section  is  a  broad  belt  of  rolling 
country  diversified  by  hills,  ridges,  and  river 
valleys,  lying  between  the  Blue  Ridge  and 
Allegheny  Mountains.  This  region  contains  the 
valleys  of  the  Shenandoah,  Roanoke,  James, 
Kanawha,  and  Holston  rivers.  The  highest 
peaks  of  the  Blue  Ridge  in  Virginia  are  Mar- 
shall (3,150  feet),  near  Front  Royal,  the  beauti- 
ful twm  peaks  of  Otter  (3,993  feet),  in  Bedford 
County,  and  Mount  Rogers,  or  Balsam  Moun« 
tain  (S.760  feet)  in  Grayson  County. 
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Rivers. — The  more  important  rivers  are  the 
Potomac,  Rappahannock,  York,  James,  Black- 
water,  and  Roanoke.  The  Potomac  River  forms 
the  boundary  between  Virginia  and  Maryland, 
and  by  its  affluents,  the  North  and  South 
Branches,  and  the  Shenandoah,  drains  the  upper 
portion  of  the  valleys  of  the  Alleghenies.  The 
Rappahannock,  with  its  affluents,  the  North 
Forii  and  Rapidan,  is  navigable  as  far  as  Fred- 
ericksburg for  vessels  of  140  tons.  The  Mat- 
tapony,  formed  by  the  junction  of  four  Pied- 
mont rivers  or  *runs* — the  Mat,  the  Ta,  the 
Po,  and  the  Ny;  the  Pamunkey,  formed  by  the 
North  Anna  and  South  Anna;  the  Chickahom- 
iny,  the  Blackwater,  and  the  York  —  are  all  typ- 
ical Virginia  rivers.  The  James  is  the  best 
known  river  of  Virginia.  Its  waters  gather 
among  the  Allegheny  Mountains.  It  passes  in 
narrow  gorges  through  several  ranges  before  it 
enters  the  Great  Valley,  in  Botetourt  County. 
It  leaves  the  Great  Valley  through  a  notable 
watergap  in  the  Blue  Ridge,  at  Balcony  Falls, 
passing  through  a  picturesque  series  of  cata- 
racts and  rapids.  The  Roanoke,  next  to  the 
James,  is  the  principal  river  of  Virginia.  It 
rises  in  Montgomery  County,  and  cuts  through 
the  Blue  Ridge  in  Roanoke  Watergap.  From 
this  point  it  is  known  as  the  Staunton  until  it 
joins  the  Dan,  which  is  partly  in  Virginia  and 
partly  in  North  Carolina.  From  the  junction 
it  is  again  known  as  the  Roanoke.  The  Appo- 
mattox, the  Nottoway,  and  the  Meherrin  are 
typical  rivers,  much  like  the  Rappahannock. 
New  River  represents  a  type  different  from 
other  Virginia  rivers,  It  rises  on  the  Piedmont 
Plateau  and  flows  westward  through  the  Blue 
Ridge,  across  the  Great  Valley,  through  the 
Appalachian  ranges,  into  the  Great  Kanawha, 
which  fiows  into  the  Ohio.  The  Holston,  the 
Clinch,  and  the  Powell  rivers  rise  in  the  south- 
west, between  the  mountain  ranges  and  unite 
in  the  Tennessee. 

Climate. — The  climate  of  Virginia  is  pecu- 
liarly healthful,  and  not  subject  to  extremes 
either  of  heat  or  cold.  The  mountain  ranges  on 
the  west  protect  the  Great  Valley  from  the 
cold  northwestern  winds  of  winter,  while  its 
elevation  above  the  sea  level  protects  it  from 
the  extremes  of  heat  during  the  summer,  and 
makes  it  equally  desirable  as  a  place  of  residence 
at  all  times.  In  the  eastern  part  the  heat  of 
summer  is  tempered  by  sea  breezes  and  the 
atmosphere  is  dry.  The  mean  annual  rainfall 
is  from  40  to  45  inches,  and  is  well  distributed 
throughout  the  year. 

Geology. —  The  eastern  part  or  coast  line  of 
Virginia  is  of  Tertiary  formation,  consisting 
of  sands,  clays,  and  marls,  while  further  inland 
Miocene  strata  occur  and  abut  against  granite, 
gtneiss,  and  other  metamorphic  rocks.  This 
metamorphic  belt  contains  deposits  of  gold  and 
iron.  Two  secondary  belts  cross  the  State 
parallel  to  the  Blue  Ridge  and  contain  exten- 
sive coal  measures.  The  valley  is  of  lower  Si- 
lurian formation. 

Minerals. — The  State  is  rich  in  coal  and 
iron,  and  there  are  also  mines  of  gold,  lead, 
copper,  zinc,  barytes,  manganese,  and  salt.  The 
first  gold  and  the  first  coal  mined  in  the  United 
States  came  from  Virginia.  Granite,  sandstone, 
limestone,  marble,  and  slate,  suitable  for  build- 
ing, are  quarried.  Bituminous  or  soft  coal, 
is  found  in  the  counties  of  Chesterfield,  Henrico, 
Powhatai',  Goochland,  and  Cumberland,  but  the 


great  coal  deposits  of  the  State  are  found  in  the 
mountains  of  the  southwest.  In  what  is  known 
as  the  Blacksburg  region  extensive  developments 
are  being  made  by  coal  operators  from  Pennsyl- 
vania and  other  States.  Breakers  recently 
erected  in  the  Blacksburg  district  have  a  capac- 
ity of  1,000  tons  daily.  Agencies  have  been  es- 
tablished in  Cincinnati,  Saint  Louis,  Roanoke, 
and  Richmond,  where  the  coal  sells  in  com- 
petition with  the  Pennsylvania  coal.  Iron  ores 
abound  in  the  Valley  counties,  in  the  Piedmont 
counties,  and  in  the  Appalachian  counties  of  the 
west  and  southwest.  There  are  large  manganese 
mines  in  the  Shenandoah  Valley.  Gold  is  mined 
in  Louisa  County,  also  in  Spottsylvania.  Zinc 
is  also  mined  in  the  southwest.  Salt  has  long 
been  mined,  and  the  salt  works  of  Saltville 
are  noted.  The  principal  mineral  productions  in 
1900  included  coal,  2.'393,7S4  short  tons,  valued 
at  $2,123,222;  coke,  685,156  short  tons,  valued 
at  $1,464,556;  Portland  cement,  58,479  barrels, 
valued  at  $73,099;  gypsum,  11,940  short  tons, 
valued  at  $18,111;  mineral  waters,  1,141,859  gal- 
lons, valued  at  $272,868;  gold,  155  fine  ounces, 
valued  at  $3,200;  granite,  valued  at  $211,080; 
sandstone,  $6,000;  slate,  $190,211;  limestone, 
$403,318;  and  clay  products,  $1,093,784. 

Natural  Attractions. —  Virginia  abounds  in 
natural  curiosities  of  great  interest.  The  na- 
tural bridge  in  Rockbridge  County  is  one  of 
the  most  remarkable  natural  arches  in  the  world. 
Weir's  cave,  in  Augusta  County,  ranks  among 
the  stalactite  caverns  of  the  United  States. 
Madison's  Cave,  in  the  same  county,  about  300 
feet  in  diameter,  has  two  extensive  basins  of 
very  clear  water,  and  from  the  vaulted  arches 
above  depend  great  numbers  of  brilliant  stalac- 
tites. The  Blowing  cave,  near  Millborough,  be- 
tween the  Rockbridge  and  Bath  Alum  springs, 
during  the  hot  weather  emits  a  current  of  cold 
air  with  such  force  as  to  prostrate  the  weeds 
at  the  entrance ;  and  during  the  winter  a  current 
of  the  cold  air  from  without  rushes  into  the 
cave.  There  is  a  flowing  and  ebbing  spring 
near  this  cave,  and  there  is  also  one  in  Brook's 
Gap,  in  Rockingham  County.  *The  Hawk's 
Nest,*  called  also  "Marshall's  Pillar,®  on  New 
River,  in  Fayette  County,  an  immense  pillar  of 
rock  connected  by  a  narrow  passageway  with- 
the  table  land  in  the  rear,  has  a  perpendicular 
descent  on  all  sides  save  this  passage  of  more 
than  1,000  feet  to  the  valley  and  river  below. 
Candy's  Castle  and  the  Hanging  Rocks  are  sim- 
ilar, though  less  lofty,  rocky  pinnacles. 

Agriculture. —  Of  the  numerous  agricultural 
products  of  Virginia,  tobacco  is  most  character- 
istic, although  in  value  it  ranks  third.  It  was 
first  grown  in  the  Tidewater  district,  and  later 
in  all  sections  of_  the  State.  Three  counties  — 
Pittsylvania,  Halifax,  and  Mecklenburg  —  pro- 
duce about  one  third  of  the  tobacco  grown  in 
the  State.  _  Corn  grows  in  all  sections  of  the 
State  and  is  worth  more  than  any  other  two 
crops  combined.  Its  value  is  more  than  double 
that  of  tobacco.  The  value  of  the  crop  of  hay 
and  forage  also  exceeds  that  of  tobacco.  Wheat 
is  a  staple  crop  and  is  the  fourth  in  value.  Oats, 
buckwheat,  rye,  and  barley  also  grow  in  large 
quantities.  The  cultivation  of  small  fruits  and 
early  vegetables  is  an  important  interest  and 
brings  millions  of  dollars  into  the  State.  These 
are  grown  in  Accomac  County,  and  in  the  coun- 
ties around  Norfolk.  Peanuts  are  the  leading 
crop  in  the  Tidewater  belt,  Norfolk  being  the 
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1.  The  Capitol  at  Richmond  designed  by  Thomas  Jefferson. 

2.  St.  John's  Church,  Richmond,  where  Patrick  Henry  made  his  famous  speech. 
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great  peanut  market  of  the  country.  Only  a 
small  part  of  the  State  is  devoted  to  cotton, 
and  nine  tenths  of  the  crop  is  grown  in  the 
counties  of  Brunswick,  Greensville,  Southamp- 
ton, Mecklenburg,  and  Sussex,  The  live' stock 
and  dairy  products  of  the  State  are  of  great 
value.  The  live  stock  sold  brings  more  money 
to  the  fanners  than  the  entire  tobacco  crop, 
and  the  value  of  milk,  butter,  and  cheese  pro- 
duced annually  is  only  a  little  less  than  the 
total  value  of  the  tobacco  crop.  Special  atten- 
tion is  given  to  live  stock  in  the  Shenandoah 
Valley,  where  blue  grass  and  other  fine  grasses 
flourish.  Many  fine  horses  are  bred  in  Loudoun 
and  Fauquier  counties.  The  value  of  the  poul- 
try and  eggs  is  nearly  equal  to  the  value  of  the 
dairy  products,  and  the  counties  of  Rocking- 
ham and  Shenandoah  each  report  over  1,000,000 
dozen  eggs  sold  per  year.  A  large  part  of  the 
dairy  and  poultry  products '  are  used  in  the 
State.  In  1900  the  principal  farm  crops  were 
com,  28,183,760  bushels,  valued  at  $13,810,042; 
wheat,  9421,932  bushels,  valued  at  $6,783,791; 
oats,  S.i67,56i8  bushels,  valued  at  $1,912,000;  rye, 
370,125  bushels,  valued  at  $214,672;  buckwheat, 
S8,8i2  bushels,  valued  at  $32,347;  potatoes, 
2,223,778  bushels,  valued  at  $1,312,029;  and  hay, 
589,133  tons,  valued  at  $733546$.  The  produc- 
tion of  tobacco  amounts  to  nearly  70,000,000 
pounds  per  year,  and  the  annual  peanut  crop  is 
valued  at  $2,500,000. 

Fisheries. —  Fisheries  are  important  and  sup- 
ply large  quantities  of  fish,  which  are  shipped 
to  other  States.  Oyster-culture  is  rapidly  in- 
creasing. The  reports  for  1901  showed  a  g^in 
over  1900  from  the  ojrster  planting  ground  of 
$8,192.22,  while  the  increase  from  tonging  was 
$1,737-02. 

Manufactures. — Although  Virginia  is  an  ag- 
ricultural State,  there  has  been  a  considerable 
growth  in  its  manufacturing  and  mechanical  in- 
dustries since  the  Civil  War.  The  iron  mines, 
forests,  and  tobacco  and  cotton  fields  of  Vir- 

?:inia  furnish  abundant  raw  materials  for  manu- 
actures.  Its  water  power  is  extensive,  and  has 
been  developed  largely  at  Fredericksburg  and  at 
Petersburg,  and  more  especially  at  Richmond. 
The  best  of  steam  coal  is  found  in  large  quan- 
tities in  the  Pocahontas  field  in  the  western  part 
of  the  State,  while  the  Potomac,  Rappahannock, 
James,  and  York  rivers,  navigable  for  352  miles, 
together  with  the  70  miles  of  sheltered  coast 
line  along  Chesapeake  Bay,  afford  facilities  for 
the  cheap  shipment  of  products  to  domestic 
and  foreign  markets.  In  1900  the  manufactur- 
ers of  the  State  employed  $103,670,988  capital 
and  46,900  persons ;  paying  $26,291,792  for  wages 
and  $74,851,757  for  materials;  and  having  an 
aggregate  output  valued  at  $132,937,910.  The 
principal  manufactures,  according  to  the  value 
of  output,  were  flour  and  grist  ($12,687,267)  ; 
lumber  and  timber  ($12,137,177)  ;  chewing  and 
smoking  tobacco,  and  snuff  ($10,707,766)  ;  iron 
and  steel  ($88,341,888)  ;  railroad  cars  ($6,277,- 
279)  ;  stemmed  tobacco  ($5,726^59)  ;  cigars  and 
cigarettes  ($4,843,641);  foundry  and  machine- 
shop  products  ($4,833.137) ;  and  leather 
($4,716,920). 

Tobacco  Industry. — ^The  economic  history  of 
colonial  Virginia  is  essentially  a  record  of  its 
tobacco  culture.  In  1619,  20,000  pounds  of  to- 
bacco were  exported,  and  in  1642  this  staple 
w?.s  made  the  sole  legal-tender  currency  in  the 
-olony,    Danville,  Lynchburg,  and  Richmond  are 


now  among  the  largest  tobacco  markets  in  the 
United  States,  their  combined  sales  in  190Q 
amounting  to  12  per  cent  of  the  production  of 
the  country.  This  abundant  supply  of  raw  ma- 
terial naturally  caused  the  development  of  to- 
bacco manufactures  at  an  early  date.  At  the 
census  of  1810,  2,726,713  pounds  of  manufac- 
tured tobacco  and  snuff  were  reported.  In  1900 
the  State  ranked  fifth  in  the  manufacture  of 
chewing  and  smoking  tobacco.  During  the  de- 
cade — 1890  to  .1900  —  the  value  of  products  in 
this  branch  of  industry,  including  snuff,  de- 
creased from  $11,804,813  to  $10,707,766.  The 
cigarette  manufacture  at  Richmond  began  about 
1874  and  has  had  a  steady  growth.  The  climate 
is  well  suited  to  the  handling  of  the  tobacco 
leaf,  and  considerable  quantities  of  Connecticut, 
Pennsylvania,  and  Havana  leaf  are  brought  into 
the  State  to  be  manufactured  into  cigars. 

Forest  Products. —  In  igoo  there  were  1,341 
estblishments_  engaged  in  the  manufacture  of 
lumber  and  timber  products,  the  industry  being 
third  in  rank,  with  7,611  wage  earners,  and  prod- 
ucts valued  at  $12,137,177.  In  1890  there  were 
663  establishments,  5,973  wage-earners,  and  prod- 
ucts valued  at  $5,630,600.  The  increase  in  the 
value  of  products  during  the  decade  was 
$6,506,577,  or  115  per  cent.  The  forests  of 
Virginia  early  attracted  the  attention  of  settlers, 
and  in  1608,  the  year  following  the  founding 
of  Jamestown,  one  of  the  Virgmia  Company's 
ships  returning  to  England  carried  a  cargo  of 
iron  ore,  cedar  posts,  and  walnut  boards. 
Trained  workmen  were  brought  from  Hamburg 
and  by  1630  sawmills  were  in  operation.  In 
1900  forests  covered  23,400  square  miles,  or  58 
per  cent  of  the  land  area  of  the  State.  Long- 
leaf  and  loblolly  pine  constitute  about  75  per 
cent  of  the  standing  timber  of  the  State.  The 
mills  which  saw  this  timber  are  located  chiefly 
near  Norfolk  and  along  the  James  River,  and 
in  addition  to  the  local  supply,  use  many  logs 
brought  by  rail  and  canal  from  North  Carolina. 
Hard-wood  timber  products  are  manufactured 
chiefly  among  the  oak,  ash,  and  poplar  forests 
in  the  western  and  northwestern  counties. 
These  forests  are  being  rapidly  exhausted. 

Transportation. — Steamboats  and  sailing  ves- 
sels still  furnish  means  of  transportation  be- 
tween points  in  the  tidewater  district,  but  in 
the  interior  of  the  State  the  canals  have  been 
filled  up  and  the  stage  lines  abandoned  and 
almost  every  section  can  now  be  reached  by 
railroad.  Besides  the  railroad  lines,  steamships 
ply  regularly  between  the  Virginia  seaports  and 
the  cities  of  the  world.  Railroads  traverse  the 
State  in  all  directions.  The  total  length  of  rail- 
roads within  the  State  in  1901  was  3,801  miles, 
of  which  70  miles  were  constructed  during  the 
previous  year.  The  leading  railroads  of  the 
State  are  the  Southern  Railway,  the  Norfolk  & 
Western,  the  Chesapeake  &  Ohioi  the  Atlantic 
Coast  Line,  the  Seaboard  Air  Line,  the  Balti- 
more &  Ohio,  and  the  New  York,  Philadelphia 
&  Norfolk. 

Commerce. — ^The  imports  of  merchandise  at 
the  ports  of  Alexandria,  Newport  News,  Peters- 
burg, Norfolk  and  Portsmouth,  and  Richmond, 
during  the  year  1900,  aggregated  in  value 
$4,103,696,  and  the  exports  $44496,713.  The 
excellent  harbor  at  Hampton  Roads,  with  the 
great  commercial  cities  clustered  around  it, 
makes  a  natural  shipping  point  for  a  large  sec- 
tion of  the  Mississippi  Valley,  and  a  port  of 
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entry  for  goods  from  foreign  countries,  whjle 
the  business  enterprise  of  the  commercial 
houses  of  the  cities  of  Virginia  has  built  up 
all  over  the  country  an  extensive  commerce  in 
goods  of  every  character. 

Banks  and  Banking.— 'In  1909  there  were  in 
national  banks  in  operation,  having  45,542  4e- 
positors  and  $20,852,644  savings  deposits.  There 
v.erc  also  151  State  banks  with  431648  depositors 
and  $11,625,921  savings  deposits.  The  exchanges 
at  the  United  States  clearing  houses  at  Nor- 
folk and  Rfchmond  during  the  year  ending  30 
Sept.  1909  aggregated  $480,100,300,  an  increase 
over    those    of    the    preceding    year    of    $72,- 

138-599. 

State  Government. — ^Three  of  the  State  oflft- 
cers,  the  Governor,  Lieutenant-Governor,  and 
Attorney-General,  are  elected  by  the  people. 
They  each  serve  four  years.  The  election  for 
these  officers  takes  place  in  November.  Other 
elective  State  officers  are  elected  by  the  legisla- 
ture for  two  years,  except  the  railroad  com- 
missioner and  superintendent  of  public  instruc- 
tion, each  for  four  years.  The  adjutant-general 
is  appointed  by  the  governor  for  four  years, 
the  commissioner  of  agriculture  and  commis- 
sioner of  labor  each  for  two  years.  The 
legislature  meets  biennially,  the  first  Wednes- 
day in  December  in  odd  years.  There  are 
«5  senators  and  86  members  of  the  House.  The 
State  government  in  1902  was  Democratic. 
The  Governor  receives  an  annual  salary  of 
$5,000.  There  are  10  representatives  in  Con- 
gress. There  are  3,575  post-offices  in  the_  State 
and  250  periodicals.  A  new  State  constitution 
was  adopted  in  1902. 

State  Finances. —  On  2  March  1901  the  State 
lebt  was  $24,353,327,  divided  into  Riddleberger 
Bonds,  Act  of  1882,  $6,329,554.  and  Century 
Bonds,  dated  1891,  $18,023,773.  The  actual 
valuation  in  1910  was:  real  estate,  $678,321,068; 
personal  property,  $111,591,929;  total,  $789,912,- 
997.  The  tax  rate  was  $3.50^  per  $1,000.  The 
receipts  and  disbursements  were  as  follows: 
Amount  on  hand,  1900,  $791,321.84;  receipts 
from  all  sources  during  the  year,  $3,633,156.39; 
total,  $4,424478,23.  Disbursements,  $3,S97>- 
881.17.  Balance  on  hand,  1901,  $826,597.06. 
The  disbursements  include  $292,000  turned  over 
to  the  Commissioners  of  the  Sinking  Fund, 
with  which  to  purchase  State  Bonds. 

Charities  and  Correction. — There  are  numer- 
ous charitable  institutions  throughout  the  State 
and  several  hospitals  and  homes  for  the  aged 
and  for  orphans  at  Richmond.  At  Staunton 
is  the  State  School  for  the  Deaf  and  Blind. 
In  1901  the  net  earnings  of  the  State  Peni- 
tentiary were  $43,053.71.  The  number  of  pris- 
oners receiving  conditional  pardons  was  115. 
The  average  number  of  convicts  in  the  peni- 
tentiarv  was  1,199.  To  feed,  clothe,  and  guard 
these  for  the  12  months  entailed  an  expenditure 
of  $80,707.85.  It  cost  the  State  $67.31  to  keep 
each  convict  in  prison  for  the  year. 

Education. — The  Virginia  free  school  sys- 
tem, established  in  1870,  is  controlled  by  the 
State  Board  of  Education,  consisting  of  the 
Governor,  the  Attorney-General,  the  Superin- 
tendent of  Public  Instruction,  three  members 
from  the  faculties  of  the  State  institutions  for 
higher  education,  and  one  county  and  one  city 
superintendent  of  schools.  The  number  of  pub- 
lic schools  in  1903  was  8,965;  number  of  pupils 
enrolleii,  37S.6oi ;  average  attendance  of  pupils. 


224,769;  number  of  teachers  employed,  9,044; 
cost  of  public  education  for  the  year,  $2,137,- 
361.80.  For  technical  and  advanced  education 
and  the  study  of  the  professions,  the  State  has 
made  provision  in  its  State  institutions,  as  fol- 
lows: The  State  University  (q.v.),  Charlottes- 
ville; Virginia  Military  Institute,  Lexington; 
William  and  Mary  College,  Williamsburg;  Vir- 
ginia Polytechnic  Institute,  Blacksburg;  Miller 
Manual  Labor  School,  Albemarle;  Female  Statt 
Normal  School,  Farmville.  In  addition  to 
these,  Washington  and  Lee  University  (q.v.) 
is  located  at  Lexin^on,  and  colleges  founded 
by  the  leading  religious  denominations  are^  lo- 
cated as  follows:  Randolph-Macon  College 
(q.v.)  (for  men,  at  Ashland;  for  women,  at 
Lynchburg) ;  Hampden-Sidney  College,  near 
Farmville;  Emory  and  Henry, 'at  Emory;  Rich- 
mond College,  Richmond  (co-educational) ; 
Roanoke  College,  Salem  (co-educational). 
Tliere  are  law  schools  at  Washington  and  Lee 
University,  Lexington;  at  the  State  University, 
Charlottesville,  and  at  Richmond  College, 
Richmond.  There  is  a  medical  department  at 
the  State  Universihr,  and  there  are  also  two 
medical  colleges -^  the  Medical  College  of  Vir- 
ginia and  the  University  College  of  Medicine  — 
at  Richmond.  There  are  theological  seminaries 
for  white  students  at  Richmond  and  Alexandria, 
and  for  colored  at  Richmond,  Lynchburg,  and 
Petersburg.  For  the  higher  education  of  col- 
ored students  are  the  Hampton  Normal  and 
Agricultural  Institute,  at  Hampton,  and  Vir- 
ginia Normal  and  Industrial  Institute  at  Peters- 
burg, supported  bjr  the  State;  and  also  the 
Virginia  Union  University,  the  Hartshorn  Me- 
morial _  College  (female)  at  Richmond,  and  the 
Virginia  Theological  Seminary  and  (College,  at 
Lynchburg. 

Religion. — The  strongest  denominations  in 
the  State  are  the  Regular  Baptists  (colored)  ; 
Methodist  Episcopal,  South;  Regular  Baptist, 
South;  African  Methodist;  Presbyterian,  South; 
Protestant  Episcopal ;  Methodist  Episcopal ; 
Disciples  of  Christ ;  Roman  Catholic ;  Lutheran, 
General  Synod;  Primitive  Baptists;  Dunkard, 
and  Christian.  In  1900  there  were  4,201  Evan- 
gelical Sunday-schools,  with  48,531  officers  and 
teachers,  and  293,336  scholars. 

Population. —  In  1790  the  population  of  Vir- 
ginia was  747,610;  (1800)  880,200;  (1810)  974,- 
600;  (1820)  1,065,116;  (1830)  1,211,405;  (1850) 
1,421,661;  (i860)  1,596,318;  (1870)  1,225,163; 
(1880)  1,512,565;  (1890)  1,655,980;  (1900) 
1,854,184.  According  to  sex,  nationality,  and 
color,  the  population  is  divided  as  follows: 
Males,  925,897;  females,  928.287;  native  born, 
1,834,723;  foreign  born,  19,461;  whites,  1,192,- 
855 ;  negroes,  including  all  persons  of  negro 
descent,  660,722 ;  Chinese,  243 ;  Japanese,  10 ; 
Indians,  including  those  taxed  and  not  taxed, 
354.  According  to  school  and  voting  age,  the 
division  is  as  follows:  Total  of  school  age, 
5  to  20  years,  704,771 ;  including  435,612  whites 
and  268,962  negroes;  total  of  voting  age, 
447,815,  including  436,389  native  born,  11,426 
foreign  bom,  301,379  whites,  146.122  negroes, 
and  113,353  illiterates.  The  census  of  1910 
g:ave  the  population  as  2,061,612.  The  chief 
cities  are  as  follows:  Richmond  (q.v.)  (127,- 
628)  ;  Norfolk  (67452)  ;  Petersburg  (24,127)  ; 
Roanoke  (34,874) ;  Newport  News  (20,205) ; 
Lynchburg  (29,494) ;  Portsmouth  (33,190) ; 
Danville  (19,030);  Alexandria  (15,329). 
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Colonial  History. — Virginia  was  the  first  of 
the  American  colonies  settled  by  the  English. 
Jamestown,  on  the  James  River,  was  founded 
13  May  1607  by  105  colonists  sent  out  by  the 
London  Company,  to  whom  James  I.  had 
granted  South  Virginia,  as  it  was  then  called 
in  distinction  from  the  territory  to  the  north- 
ward, named  North  Virginia.  The  colonists 
■were  most  worthless  adventurers;  Wingfield, 
the  president  of  the  colony,  proved  dishonest, 
and  the  whole  enterprise  was  only  saved  from 
a  disastrous  end  by  the  courage  and  energy 
of  Captain  John  Smith.  (See  Smith,  John.) 
In  1609  the  London  Company  was  re-organized, 
and  received  a  grant  of  territory  extending 
200  miles  north,  and  the  same  distance  south  of 
Old  Point  Comfort,  and  westward  to  the  Pa- 
cific. The  government  council  was  superseded 
ty  a  governor  to  be  appointed  by  the  Com- 
pany's council  in  England,  and  to  have  the 
6ole  superintendence  of  local  affairs.  Lord 
Delawa^  was  appointed  governor.  Sir  Thomas 
-Gates  lieutenant-governor.  Sir  George  Somers 
admiral,  Christopher  Newport  vice-admiral,  and 
Sir  Thomas  Dale,  high  marshal,  all  for  life. 
Nine  vessels  with  500  colonists,  including  20 
women  and  children,  set  sail  at  once.  Gates, 
Somers,  and  Newport  accompanied  the  fleet, 
tut  the  governor  was  detained  for  some  time 
in  England  by  his  private  affairs.  The  three 
officers  all  embarked  in  the  same  vessel,  and 
were  cast  ashore  on  one  of  the  Bermudas;  one 
of  the  other  vessels  was  lost,  but  the  remaining 
seven  arrived  in  safety  in  the  James  River. 
The  old  government  was  abrogated,  but  none 
of  the  officers  of  the  new  one  having  arrived. 
Smith  retained  the  government,  as  the  charter 
authorized  him  to  do,  but  the  new  colonists, 
like  the  old,  were  mostly  a  profligate  set  of  ad- 
venturers, whose  whole  study  seemed  to  be 
to  create  disturbances.  Smith  was  soon  after 
severely  wounded  by  an  accident  and  obliged 
to  return  to  England  for  surgical  aid,  and  left 
a  colony  of  Soo  persons  well  supplied  with  arms, 
provisions,  and  goods  for  traffic  with  the  In- 
dians, and  provided  with  a  fort,  church,  store- 
house, and  60  dwellings,  and  a  good  stock  of 
domestic  animals.  After  his  departure  the  col- 
onists gave  themselves  up  to  riot  and  idleness, 
and  a  party  of  30  seized  a  vessel  belonging  to 
the  colony  and  sailed  away  as  pirates.  Six 
months  after  Smith's  departure  only  60  colo- 
nists remained.  At  this  juncture  Newport, 
Gates,  and  Somers,  with  150  men,  arrived  from 
the  Bermudas  in  vessels  which  they  had  built 
there.  Finding  the  condition  of  things  at 
Jamestown,_  they  resolved  to  abandon  Virginia 
and  sail  with  the  remnant  of  the  colonists  to 
Newfoundland  to  seek  food  and  a  passage  home 
from  the  fishermen.  As  they  descended  the  river 
(10  June  1610)  they  met  Lord  Delaware,  who 
had  just  arrived  from  England,  bringing  sup- 
plies and  colonists.  He  persuaded  them  to 
return  to  Jamestown,  took  measures  for  procur- 
ing supplies,  established  a  trading  post  at  Hamp- 
ton at  the  entrance  to  James  River,  and  pun- 
ished the  Indians  for  their  barbarities  toward 
the  colonists  by  attacking  and  burning  several 
of  their  villages.  His  health  failing,  he  returned 
to  England,  leaving  Captain  Percy  as  his  dep- 
uty ,  He  was  soon  superseded  by  Sir  Thomas 
^Wv  who  arrived  with  300  settlers  and  some 
cnk;  and  the  latter,  in  August  161 1,  by  Sir 
■Tfiomas  Gates,  who  brought  350  more  colonists. 
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New  settlements  were  commenced  at  Henrico, 
some  distance  above  Jamestown,  and  at  the 
junction  of  the  Appomattox  and  the  James, 
then  called  New  Bermuda.  The  laws  made 
for  the  colony  were  harsh  and  strict,  and  occa- 
sioned much  dissatisfaction.  In  1616  Dale,  who 
had  resumed  the  government  of  the  colony  at 
the  departure  of  Gates,  returned  to  England, 
and  soon  after  Captain  Argall  was  appointed 
deputy-governor.  He  used  his  office  so  much 
to  the  distress  of  the  colonists  that  Lord  Dela- 
ware sailed  from  England  to  resume  his  duties, 
but  died  on  his  passage,  at  the  mouth  of  the 
bay  which  bears  his  name.  George  Yeardley 
was  now  appointed  governor  (1619)  and 
knighted.  Twelve  hundred  colonists  were  sent 
over  during  this  year,  among  whom  were  90 
respectable  young  women,  who  'were  disposed 
of  to  the  planters  as  wives  at  the  cost  of  their 
passage.  Among  the  new  colonists  were  100 
sent  by  the  king's  special  order  from  the  prisons, 
to  be  sold  as  servants  to  the  planters.  This  was 
the  first_ instance  in. which  felons  had  been  sent 
to  a  British  colony,  and  despite  the  protests  of 
the  colonists  they  continued  to  be  sent  in  in- 
creasing numbers  to  Virginia  for  100  years.  In 
1619  a  Dutch  trading  vessel  brought  to  James- 
town 20  negroes,  who  were  sold  as  slaves  for 
life.  The  number  did  not  much  increase  for  the 
next  40  years,  being  limited  to  a  few  cargoes 
brought  in  by  Dutch  traders.  More  settlers  ar- 
riving, new  plantations  were  established  on  the 
York,  James  and  Potomac  rivers,  and  on  the 
eastern  shore  of  the  Chesapeake  Bay. ' 

In  1622  occurred  a  bloody  war  between  the 
colonists  and  the  Indian  tribes  led  by  Opechan- 
canough,  the  brother  and  successor  of  Powhatan. 
On  the  night  of  22  March  350  persons  were  mas- 
sacred, and  in  a  brief  period  Indian  murders, 
sickness  and  famine  reduced  the  number  of  the 
colonists  from  4,000  to  2,500.  In  1624  the  Lon- 
don Company  was  dissolved  and  the  colony 
passed  under  the  direct  charge  of  the  crown, 
except  during  the  period  of  the  Commonwealth, 
1649-1660.  Its  condition  at  this  time  was  not 
prosperous,  tobacco  being  the  only  article  of  ex- 
port which  paid  a  profit.  In  1030  a  fort  was 
built  at  Point  Comfort,  and  salt  works  were  es- 
tablished at  Accomac.  In  1632  the  laws  of  the 
colony  were  revised  and  consolidated,  and, 
though  occasionally  troubled  by  the  Indians,  and 
by  vicious  and  vagabond  colonists,  it  seems  to 
have  maintained  a  fair  share  of  prosperity  for 
a  jiumber  of  years.  In  1641  Sir  William  Berke- 
ley became  governor,  and  being  a  staunch  loyal- 
ist soon  came  into  collision  with  the  parliament. 
The  colony  remained  firm  in  its  adherence  to 
the  Stuarts  till  March  1652,  when  an  English 
fleet  which  had  been  sent  to  Barbados  to  reduce 
that  island  to  submission  visited  the  Chesapeake, 
and  arranged  terms  of  capitulation  with  the  loy- 
alists ;  and  Berkeley's  commission  being  declared 
void,  Richard  Bennet,  a  Puritan  settler  in  Mary- 
land, was  elected  governor.  On  the  restoration 
of  Charles  II.,  Sir  William  Berkeley  returned 
and  was  elected  governor.  The  right  of  suf- 
frage, which  had  been  almost  universal  during 
the  protectorate,  was  limited  by  act  of  1670  to 
freeholders  and  householders,  not  so  much  from 
the  pressure  of  the  royal  authority  as  from  the 
aristocratic  views  of  the  prominent  planters. 
The  code  of  the  colony  was  again  revised  in 
1662,  and  the  Church  of  England  re-estaWished, 
and  severe  laws  were  passed  ag^ainst  ".loncon- 
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formists,  Quakers,  and  Anabaptists."  The  ra- 
pacity of  the  courtiers  of  Charles  II.,  upon  two 
of  whom,  Arlington  and  Culpeper,  he  had  be- 
stowed a  patent  of  the  Virginia  colony,  and  the 
heavy  taxation  encouraged  for  his  own  purposes 
by  Sir  William  Berkeley,  led  to  great  discontent, 
which  in  1676,  on  the  occasion  of  a  levy  of  fresh 
taxes  to  provide  against  a  threatened  attack 
from  the  Indians,  culminated  in  what  is  known 
as  *Bacon's  rebellion."  (See  Bacon,  Nath.\n- 
lEL.)  Berkeley  met  with  large  pecuniary  losses 
in  this  rebellion,  and  when  it  was  fairly  quelled 
he  was  so  relentless  in  his  vengeance  on  all  who 
had  participated  in  it  as  to  bring  down  upon 
himself  the  royal  displeasure.  In  the  winter  of 
1677  he  visited  England  to  justify  his  conduct, 
but  died  before  having  an  interview  with  the 
king.  Lord  Culpeper  was  then  governor  for  a 
time,  and  was  followed  by  Lord  Howard  of  Ef- 
fingham, both  rapacious  and  greedy.  In  1689 
the  colonial  government  reluctantly  proclaimed 
William  and  Mary.  In  1705  the  fifth  colonial 
revision  of  the  code  took  place.  By  it  the  slave 
was  declared  real  estate,  and  thus,  like  the  Rus- 
sian serf,  attached  to  the  soil.  This  provision 
remained  in  force  while  Virginia  continued  a 
colony.  In  1698  Williamsburg,  founded  and 
named  in  honor  of  William  III.,  became  the 
capital  of  the  colony.  In  1754  hostilities  broke 
out  with  the  French,  who  had  built  a  line  of 
military  posts  along  the  western  slope  of  the 
Alleghenies  and  at  the  head  waters  of  the  Ohio ; 
and  in  this  war  George  Washington  first  en- 
tered the  service  of  his  country,  commanding  the 
colonial  troops  at  the  battle  of  Fort  Necessity 
(1754),  and  being  placed  at  the  head  of  the  Vir- 
ginia forces  after  Braddock's  defeat  in  1755. 
The  assertion  by  parliament  in  1764  of  the  right 
to  tax  the  colonies  without  their  consent  called 
forth  an  earnest  petition,  memorial  and  remon- 
strance from  the  Virginia  house  of  burgesses  in 
December  of  that  year ;  and  the  stamp,  mutiny, 
and  quartering  acts  passed  by  parliament  in  1765 
led  to  the  adoption  of  resolutions  denying  the 
right  of  any  foreign  body  to  levy  taxes  upon 
the  colony. 

In  the  first  colonial  congress,  which  met  in 
New  York  7  Oct.  1765,  Virginia  was  not  repre- 
sented, her  legislature  having  adjourned  before 
the  issuing  of  the  Massachusetts  circular;  but 
its  action  was  approved  at  the  next  session  of 
the  legislature.  The  passing  of  Townshend's 
measures  of  indirect  taxation  by  parliament  pro- 
duced a  remonstrance  on  the  part  of  the  Vir- 
ginia legislature,  and  a  renewed  assertion  of 
their  exclusive  right  of  self-taxation,  and  of  trial 
by  a  jury  of  the  vicinage.  The  name  of 
Thomas  Jefferson  appears  for  the  first  time  in 
connection  with  these  resolutions,  which  were 
passed  16  May  1769.  Lord  Botetourt,  the  rojral 
governor,  at  once  dissolved  the  assembly,  but  its 
members  in  their  private  capacity  met  and  en- 
tered into  a  non-importation  agreement,  which 
was  very  generally  signed  by  the  merchants  and 
planters  of  the  colony.  The  commerce  of  Vir- 
ginia with  Great  Britain  was  at  this  time  larger 
than  that  of  any  other  colony.  In  March  1773 
the  house  of  burgesses,  under  the  zealous  advo- 
cacy of  Patrick  Henry,  Jefferson,  and  R.  H. 
Lee,  appointed  a  committee  "to  obtain  the  most 
clear  and  authentic  intelligence  of  all  such  acts 
of  the  parliament  or  ministry  as  might  affect  the 
rights  of  the  colonies" ;  and  the  same  committee 
were  authorized  to  open  a  correspondence  and 


communication  with  the  other  colonies.  On  tlie 
passing  of  these  resolutions  Lord  Dunmorc,  the 
newly  appointed  governor,  dissolved  the  assem- 
bly. In  the  autumn  of  1774  a  conflictoccurred 
between  the  Indians  under  Logan,  Cornstalk, 
and  other  chiefs,  and  a  Virginia  force  of  about 
1,200  men,  at  Point  Pleasant,  on  the  Ohio  River. 
The  Indians  were  defeated,  but  the  Virginians 
had  60  or  70  killed,  and  a  large  number 
wounded.  The  Virginia  convention  which  met 
at  Richmond  20  March  1775,  to  appoint  dele- 
gates to  the  new  continental  congress,  took  mea- 
sures for  enrolling  companies  of  volunteers  in 
each  county.  On  21  April  Governor  Dunmore 
ordered  the  powder  belonging  to  the  province  to 
be  taken  from  the  public  store  at  Williamsburg 
and  placed  on  board  an  armed  vessel  in  the 
river.  Learning  this,  Patrick  Henry  collected 
some  companies  of  volunteers,  marched  upon 
Williamsburg,  and  compelled  the  king's  receiver 
to  give  bills  for  the  value  of  the  powder  taken 
away.  On  23  November  Lord  Dunmore  with  a 
British  and  Tory  force  took  possession  of  Nor- 
folk. He  wis  driven  from  it  3  December,  but, 
in  January  1776,  returned  with  a  larger  force 
and  bombarded  it.  He  continued  a  predatory 
warfare  along  the  whole  Virginia  coast  through 
the  ensuing  summer,  but  was  finally  driven 
southward.  The  Declaration  of  Independence 
was  proposed  in  the  Continental  Congress  by  the 
Virginia  delegates  under  instructions  from  the 
convention  of  the  colony.  In  the  summer  of 
1779  the  British  General  Matthews  made  a 
descent  upon  the  coast,  destroyed  Norfolk,  took 
Portsmouth  and  Gosport,  destroying  the  vessels 
of  war  building  there,  and  burned  or  took  130 
merchant  vessels  on  the  James  and  Elizabeth 
rivers.  In  January  1781  General  Benedict  Ar- 
nold captured  and  burned  Richmond,  then  a  vil- 
lage of  1,800  inhabitants ;  but  being  pressed  by 
the  militia  under  General  Steuben  and  some 
French  frigates  in  the  Chesapeake,  he  was 
forced  to  escape  with  a  few  prizes  to  Newport, 
R.  I.  In  the  spring  and  early  summer  of  the 
same  year  Cornwallis  and  Phillips  i>lundered 
the  greater  part  of  eastern  Virginia,  seizing  and 
destroying  property  to  the  value  of  not  less  than 
$10,000,000.  The  surrender  of  Cornwallis  at 
Yorktown  on  19  Oct.  1781  virtually  closed  the 
war. 

State  History. —  Virginia  had  been  tlie  first 
to  urged  the  organization  of  a  confederacy  of 
States ;  and  when  it  became  evident  that  this 
confederation  was  inadequate  for  the  purposes  of 
a  national  government,  she  was  again  the  first 
to  call  a  convention  of  the  States  in  September 
1786,  to  arrange  for  some  additional  compacts 
relative  to  a  tariff,  navigation,  etc.  This  con- 
vention, delegates  being  in  attendance  only  from 
five  States,  did  not  venture  to  take  action,  but 
recommended  the  call  of  a  convention  in  the  fol- 
lowing May  to  consider  the  articles  of  confeder- 
ation, and  propose  such  changes  therein  as 
might  render  them  adequate  to  the  exigencies 
of  the  Union.  The  constitution  framed  by  that 
convention  was  ratified  by  Virginia  25  June 
1788.  There  was  a  strong  opposition  to  giving 
it  her  sanction,  led  by  George  Mason  and  sus- 
tained by  Patrick  Henry,  and  the  vote  was  ac- 
companied by  a  proposition  for  more  than  20 
alterations  in  the  constitution.  In  1784  Virginia 
had  ceded  to  the  United  States  her  claims  to 
lands  northwest  of  the  Ohio,  founded  on  the 
grant  in  the  charter  to  the  London  Company  in 
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1619,  reserving  to  herself  her  lands  south  of  the 
Ohio,  and  bounty  lands  northwest  of  that  river 
for  her  revolutionary  soldiers  and  those  em- 
ployed in  the  expedition  for  the  conquest  of 
Kaskaskia  and  Vincennes,  and  stipulating  in 
her  act  of  cession  for  indemnity  for  the  ex- 
penses of  that  expedition,  for  the  security  of  the 
French  inhabitants  of  those  settlements,  and 
that  the  ceded  lands  should  be  erected  into  re- 
publican States  not  exceeding  certain  specified 
dimensions.  For  many  years  after  the  adoption 
of  the  Federal  Constitution,  Virginia  maintained 
a  predominant  influence  in  the  affairs  of  the 
nation ;  of  the  first  five  Presidents,  four  were 
natives  and  residents  of  that  State,  and  each  of 
them  was  re-elected  for  a  second  term;  and 
since  that  period  three  other  natives  of  the 
State,  one  of  them  at  the  time  of  his  incum- 
bency a  resident  of  it,  have  filled  that  high 
office. 

At  the  time  of  the  secession  of  the  southern 
States,  at  the  close  of  i860  and  commencement 
of  i86j,  a  majority  of  the  people  of  Virginia 
were  strongly  attached  to  the  Union,  but  they 
also  sympathized  with  the  seceding  States.  At 
an  extra  session  the  legislature  called  a  State 
cojivention,  the  members  of  which  were  to  be 
elected  4  Feb.  1861.  A  bill  was  passed  23  Jan- 
uary, appropriating  $1,000,000  for  the  defense  of 
the  State.  The  governor  meantime  sent  sev- 
eral messages  to  the  legislature,  all  of  them  ex- 
hibiting great  hostility  to  the  northern  States, 
and  ID  of  the  Virginia  members  of  Congress 
published  an  address  to  the  people  of  the  State, 
denouncing  the  Republican  party  in  Congress, 
and  declanng  that  *it  was  vain  to  hope  for  any 
measures  of  conciliation  and  adjustment  from 
Congress  which  the  people  of  Virginia  could 
•accept."  The  number  of  delegates  elected  to 
the  state  convention  was  152,  of  whom  the 
greater  part  were  "conditional*  Union  men,  a 
few  in  favor  of  immediate  secession,  and  about 
as  many  unconditional  Unionists.  The  conven- 
tion met  at  Richmond,  13  February,  and  on  10 
March  the  committee  on  Federal  relations  sub- 
mitted several  reports.  The  majority  report, 
composed  of  14  resolutions,  avowed  the  doctrine 
of  state  rights,  condemned  all  interference  with 
slavery  as  dangerous,  asserted  the  right  of  seces- 
sion, and  defined  the  circumstances  under  which 
Virginia  would  be  justified  in  exercising  that 
right,  viz.,  th^  failure  to  procure  such  guaranties 
from  the  northern  States  as  she  demanded,  the 
adoption  of  a  warlike  policy  by  the  general  gov- 
ernment, or  the  attempt  to  exact  payment  of 
duties  from  the  seceded  States,  or  to  reinforce 
or  recapture  the  forts.  The  majority  resolu- 
tions were  discussed  and  adopted  as  far  as  the 
13th,  when  the  capture  of  Fort  Sumter  by  the 
southern  forces,  and  the  consequent  proclama- 
tion of  the  President  calling  for  troops,  led  to 
the  passing  on  17  April  of  an  ordinance  of  seces- 
sion by  a  vote  of  88  yeas  to  55  nays.  Twelve  of 
those  voting  nay  were  not  long  after  expelled 
from  the  convention.  The  people  of  the  State 
had  by  a  majority  of  52,857  required  that  the 
action  of  the  convention  should  be  submitted  to 
their  decision,  and  a  vote  on  the  ordinance  of 
secession  was  accordingly  ordered  to  take  place 
on  the  fourth  Thursday  of  May.  The  State 
government,  however,  acted  as  if  the  ordinance 
had  already  been  ratified  by  the  people.  The 
Federal  flags  were  removed,  troops  to  the  num- 
ber of  10,000  were  called  out  by  the  governor, 


and  loans  effected  for  their  arming  and  equip- 
ment; and  on  25  April  the  convention  passed  an 
act  for  the  adoption  of  the  constitution  of  the 
provisional  government  of  the  Confederate 
States  of  America.  The  State  convention  on  29 
April  appointed  delegates  to  the  Confederate 
congress  and  invited  that  congress  to  make 
Richmond  the  seat  of  government  of  the  South- 
ern Confederacy;  an  invitation  which  was  ac- 
cepted soon  afterward.  It  also  authorized  the 
banks  to  suspend  specie  payments,  established  a 
navy  for  Virginia,  provided  for  enlistments  in 
the  State  army,  and  then  adjourned  to  15  June. 
On  13  May  delegates  from  25  counties  met  at 
Wheeling,  and  adopted  resolutions  condemning 
the  ordinance  of  secession,  and  providing  for  a 
convention  to  represent  all  the  counties  in  the 
State  favorable  to  the  division  thereof,  to  be 
held  at  Wheeling,  provided  the  ordinance  of 
secession  was  ratified  against  the  vote  of  west- 
ern Virginia.  The  popular  vote  was  taken  as 
provided  in  the  ordinance  23  May  and  resulted 
in  a  majority  of  94,000  in  favor  of  the  secession 
ordinance.  Eastern  Virginia  voted  almost  unan- 
imously for  it,  while  the  western  counties  were 
as  unanimous  against  it.  The  convention  of 
western  Virginia,  representing  about  40  coun- 
ties, met  at  Wheeling  on  11  June,  passed  a  dec- 
laration of  independence  from  the  action  of  the 
State  convention,  declared  vacant  the  offices 
held  by  all  State  officers  acting  in  hostility  to 
the  Federal  government,  and  took  measures  for 
the  establishment  of  a  provisional  government. 
The  proposition  for  a  division  of  the  State  was 
voted  down  in  the  senate,  20  to  17.  Subse- 
quently, however,  the  convention  at  an  ad- 
journed session  passed  an  ordinance  organizing 
the  western  counties  into  a  new  State  to  be 
called  Kanawha.  The  provisional  legislature  of 
the  State  of  Virginia  in  session  at  Wheeling 
gave  its  sanction  to  the  setting  off  of  the  new 
State,  and  on  24  October  the  act  was  approved 
by  the  people  of  the  39  counties  by  an  almost 
unanimous  vote.  The  new  State  (its  name  hav- 
ing been  changed  to  West  Virginia)  applied 
for  admission  into  the  Union  at  the  first  regular 
session  of  the  37th  Congress,  but  the  subject 
was  postponed  to  December  1862. 

Nleanwhile  Virginia  was  the  centre  of  the 
war  zone  in  the  East  and  became  the  scene  of 
some  of  the  most  important  battles  of  the  Civil 
War  (q.v.),  among  them  being  the  two  battUs 
of  Bull  Run,  Winchester,  Fredericksburg,  Chan- 
cellorsville,  the  Peninsular  campaign,  and  the 
battles  of  the  Wilderness  campaign.  Virginia 
troops  throughout  the  conflict  played  a  valuable 
part.  The  military  operations  in  Virginia  were 
distinguished  by  desperate  fighting,  and  this  is 
particularly  true  of  the  warfare  north  of  the 
Rappahannock.  Richmond  was  the  strategic 
capital  of  the  Confederacy.  The  Federal  forces 
came  to  occupy  the  greater  part  of  the  State; 
and  the  customary  effects  of  war  were  seen  in 
the  desolation  of  the  country.  Every  section 
was  invaded,  and  at  the  time  of  the  surrender  at ; 
Appomattox  Court  House  (9  April  1865),  Con- 
federate army  and  civilians  were  threatened  with 
famine.  General  Lee,  commander-in-chief  of  the 
military  forces  of  the  Confederate  States,  and 
"Stonewall"  Jackson,  and  J.  E.  Johnston,  com- 
manders of  Confederate  armies,  were  all  Vir- 
ginians. 

The  Civil  War  was  the  last  notable  event  in 
connection  with  the  history  of  Virginia.    Since 
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that  time  there  have  been  numerous  political  dif- 
ficulties. The  Reconstruction  acts  granted  to 
negroes  the  right  of  voting  for  delegates  to  a 
State  convention.  In  1868  a  new  constitution 
was  adopted.  Among  various  new'  features 
therein  embodied  was  that  of  negro  suflfrage. 
There  was  much  dislike  of  the  new  instrument, 
which  was  not  submitted  to  popular  vote  until 
July  1869,  when  it  was  adopted  by  a  large  ma- 
jority, though  the  clause  disfranchising  Confed- 
erate officials  and  demanding  an  oath  of  pait 
loyalty,  was  rejected.  G.  C.  Walker  was  elected 
governor;  United  States  Senators  were  also 
chosen,  the  14th  and  15th  amendments  were 
ratified,  and  the  military  occupation,  never  re- 
quired, was  brought  to  an  end.  On  26  Jan.  1870, 
Virginia  was  readmitted  to  the  Union.  There 
was  soon  trouble  in  connection  with  legislation 
respecting  the  State  debt  By  a  bill  passed  in 
1871,  two  thirds  of  the  debt  of  Virginia  was 
funded  into  bonds,  the  coupons  of  said  bonds  to 
be  held  receivable  in  pajrment  for  taxes  as- 
sessed. The  remaining  one  third  was  held  to  be 
the  suitable  share  of  West  Virginia,  though  the 
latter  State  refused  to  admit  such  obligation. 
In  1872  the  Virginia  State  legislature  repealed 
the  tax-coupon  arrangement  of  the  law;  but 
the  courts  decided  that  the  State  was  under  obli- 
gation to  receive  the  bonds,  even  should  the 
treasury  be  thereby  kept  bankrupt.  At  that  time 
$17,000,000  in  these  bonds  had  been  funded. 
Attempts  toward  a  compromise  were  made,  and 
conflicts  between  Federal  and  State  courts  were 
frequent.  In  1891-2  a  settlement  was  finally 
arrived  at.  The  bondholders  received  for  bonds 
and  coupons  amounting  to  $23,000,000,  the  sum 
of  $19,000,000  in  new  century  bonds.  During 
the  period  of  discussion  regarding  the  State 
debt,  politics  was  much  affected  by  the  question ; 
a  "Readjuster"  party  was  formed,  finally  ab- 
sorbed by  the  Republican,  and  elections  were 
based  on  the  matter.  The  negro  vote  was 
divided.  A  constitutional  convention,  held  in 
1901-2,  had  as  its  chief  objects  in  view  the  re- 
striction of  the  suffrage  and  financial  retrench- 
ment. The  new  constitution  was  proclaimed  19 
May  1902,  but  was  not  submitted  to  popular 
vote.  Virginia  has  been  throughout  almost 
steadily  Democratic  in  Federal  politics.  In  i860 
it  voted  for  John  Bell,  the  Constitutional  Union 
nominee,  and  in  1872  for  Grant;  but  otherwise 
it  has  consistently  supported  the  Democratic 
national  candidates.  In  1881  the  iqoth  anniver- 
sary of  the  surrender  of  Lord  Cornwall  is  to 
Washington  at  Yorktown  was  celebrated  by  the 
laying  there  of  the  comer-stone  of  a  national 
memorial  (18  October).  At  the  time  of  the 
Spanish-American  war,  in  1898,  an  extensive 
military  camp.  Camp  Alger,  was  established 
and  maintained  near  Falls  Church,  Fairfax 
County. 
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Virginia,  111.,  city,  county-seat  of  Cass 
County;  on  the  Chicago,  P.  &  St.  L.  and  the 
Baltimore  &  O.  S.  R-fc's :  about  30  miles  west 
by  north  of  Springfield,  u  is  in  a  rich  fanning 
section.  The  chief  industries  are  connected 
with  farming  and  dairying.  The  city  has  a  high 
school,  elementary  schools,  and  the  library  of 
the  Central  Illinois  Science  Society.  There  are 
two  national  banks  and  one  state  bank  having 
a  combined  capital  of  $160,000  and  deposits 
amounting  to  $388,960.  Pop.  (1890)  1,602; 
(1900)  1,600;  (1910  est.)  1,700. 

Virginia  City,  Nev.,  city,  county-seat  of 
Storey  County ;  on  the  Virginia  &  Truckee  Rail- 
road; about  200  miles  northeast  of  San  Fran- 
cisco and  14  miles  northeast  of  Gunnison.  It 
is  on  the  eastern  side  of  Mount  Davidson, 
about  7,825  feet  above  the  level  of  the  sea.  It 
was  settled  in  1859,  when  the  famous  Comstock 
Lode  was  discovered,  and  chartered  as  a  city  in 
1864.  Mines  under  the  city  have  produced 
nearly  $400,000,000  in  gold  and  silver  bullion. 
There  is  still  considerable  silver  mining  in  the 
vicinity.  The  city  has  a  daily  supply  of 
10,000,000  gallons  of  water  for  use  for  domestic 
and  mining  purposes,  brought  from  the  Sierra 
Nevada  Mountains,  30  miles  west,  at  a  cost  of 
$2,500,000.  The  principal  mines  are  drained  by 
the  Sutro  tunnel  (4  miles  long,  cost  $4,500,000) 
at  a  depth  of  1,650  feet.  The  deepest  mining 
works  have  a  depth  of  3,000  to  3,300  feet.  Nu- 
merous great  mining  plants  have  been  erected  in 
the  city  at  a  cost  of  from  $350,000  to  $1,000,000 
each.  The  city  has  gas  and  electric  light  plants 
and  a  weekly  and  two  daily  newspapers. 
The  Miners'  Union  Library,  the  court-house, 
churches,  and  schools  are  the  principal  buildings. 
The  population  has  decreased  from  10,900  i.i 
1880  to  about  3,000,  a  fact  mainly  due  to  the 
decline  in  the  price  of  silver. 

Virginia  Conventions  of  the  Revolution, 
The.  The  change  from  colony  to  common- 
wealth in  Virginia  was  made  by  means  of  five 
conventions,  called  together  between  1774  and 
1776.  These  conventions  are  important  not 
only  as  marking  the  transition  of  this  ancient 
colony  to  statehood,  but  also  because  they 
greatly  influenced  the  course  of  continental  or 
national  affairs.  For  example,  they  had  to  do 
with  the  summoning  of  the  First  Continental 
Congress,  and  with  the  appointment  of  delegates 
thereto  so  decisive  as  Peyton  Randolph  (its 
first  President),  George  Washington,  and 
Patrick  Henry.  The  constitutional  principles 
formulated  by  these  conventions,  especially  by 
the  one  in  1776,  which  drafted  the  Virginia 
Constitution,  were  later  built  into  the  federal 
structure. 

First  Convention  (1  Aug.  1774). —  The  cir- 
cumstances which  led  to  the  calling  of  the  first 
Virginia  convention  were  as  follows:  During 
the  session  of  the  House  of  Burgesses,  as  the 
popular  branch  of  the  colonial  legislature  was 
called,  news  arrived  from  Boston  of  the  decision 
upon  the  part  of  the  British  ministry  to  close 


Digitized  by 


Google 


VIRGINIA  CONVENTIONS    OF  THE  REVOLUTION 


that  port  as  a  punishment  for  the  destruction 
of  the  famous  tea.  The  indignation  felt  upon 
every  hand  in  Virginia  headed  up  in  a  resolu- 
tion, passed  on  Tuesday,  24  May,  to  appoint  the 
first  day  of  June  as  a  day  of  fasting  and  prayer 
to  God  to  avert  this  doom  from  Bostoa  As 
soon  as  this  action  of  the  legislature  became 
known  to  the  royal  governor.  Lord  Dunmore, 
he  in  high  dudgeon  dissolved  the  House  of 
Burgesses.  The  following  Sunday  afternoon, 
when  only  a  score  or  so  of  the  late  burgesses 
remained  in  the  sleepy  little  capital  of  Williams- 
burg, a  messenger  arrived  from  Boston,  bringing 
a  circular  letter,  appealing  to  the  colonies  for 
united  support,  and  advocating  the  cessation  of 
all  trade  with  Great  Britain.  The  responsi- 
bility for  a  final  answer  to  this  appeal  from 
Boston  was  too  grave  for  the  Committee  of 
Correspondence  at  Williamsburg  to  assume 
alone.  After  consultation,  it  was  decided  the 
next  morning  at  a  meeting  of  the  25  burgesses 
remaining  in  town,  to  ask  the  counties  to  ap- 
point deputies  to  a  convention,  which  should 
consider  the  question  of  the  cessation  of  all 
trade  relations  with  Britain,  and  should  select 
delegates  to  the  proposed  Continental  Con- 
gress. The  time  named  for  this  convention 
was  I  August,  and  the  place  Williamsburg. 
This  summons,  the  original  of  which  is  in  the 
Virginia  State  Library,  was  evidently  written 
by  Peyton  Randolph,  the  moderator,  whose 
name  stands  first  in  the  list  of  signers.  Then 
follow  the  names  of  Thomas  Jefferson,  George 
Washington,  Henry  Lee,  etc  This  call  for  a 
Virginia  Convention  has  the  same  significance 
in  the  progress  of  the  Virginia  Revolution  as 
the  meeting  of  the  Tiers-Etat  in  the  Versailles 
Tennis  Court,  15  years  later,  in  the  French 
Revolution.  It  was  in  both  instances  an  asser- 
tion of  the  sovereignty  of  the  people  over  against 
the  prerogative  of  the  crown.  Sympathy  for 
Boston  in  its  sufferings  had  called  forth  _  in 
Virginia  the  representatives  of  the  sovereign 
people,  whom  royal  writs  did  not  summon  nor 
royal  governors  dissolve.  The  first  Virginia 
Convention  met  in  Williamsburg,  on  i  Aug. 
1774,  and  remained  in  session  six  days.  Fifty- 
six  counties  and  four  boroughs  were  repre- 
sented; the  counties  by  two  delegates  each  and 
the  boroughs  by  one  each.  Peyton  Randolph, 
the  former  speaker  of  the  House  of  Burgesses, 
was  made  president.  Delegates  were  chosen 
to  represent  Virginia  in  a  General  Congress, 
namely  Peyton  Randolph,  George  Washington, 
Richard  Bland,  Benjamin  •  Harrison,  and  Ed- 
mund Pendleton.  In  support  of  Boston,  it  was 
agreed  to  buy  no  goods,  except  medicines,  from 
Great  Britain,  after  I  November;  and  neither 
to  import  slaves  nor  purchase  slaves  imported, 
after  that  date,  from  any  place  whatsoever.  The 
delegates  further  declared  that  unless  American 
grievances  were  redressed  by  10  Aug.  1775,  they 
would  stop  all  exports  of  their  produce  to 
Britain.  Provision  was  made  for  future  ses- 
sions of  the  convention,  should  the  condition  of 
the  country  demand.  This  meeting  was  also  the 
means  of  making  known  to  the  public  Thomas 
Jefferson's  paper,  afterward  entitled,  "A  Sum- 
mary View  of  the  Rights  of  British  America," 
a  forerunner  of  the  Declaration  of  Independ- 
ence. For  the  proceedings  of  this  convention, 
consult  the  files  of  the  < Virginia  Gazette,*  4-1 1 
Aug.  1774- 


Second  Convention  (30  March  1775). —  The 
second  Virginia  convention  was  held  at  Rich- 
mond, 20  to  27  March  1775.  It  sat  in  Saint 
John's  Church,  which  crowns  an  eminence  over- 
looking the  valley  of  the  James.  The  historic 
church  is  still  (1904)  used  as  a  house  of  wor- 
ship, the  spot  being  indicated  where  Patrick 
Henry  stood  as  he  made  his  famous  speech  in 
favor  of  arming  the  colony.  The  members  were 
grouped  into  two  parties,  the  one  conservative, 
deprecating  radical  measures  and  relying  still 
upon  reconciliation  with  Great  Britain ;  the 
other  aggressive,  believing  that  pacific  means 
had  been  exhausted,  and  urging  that  the  colony 
be  armed.  Peyton  Randolph,  the  president,  was 
the  leader  of  the  former  group.  Patrick  Henry 
was  the  mouthpiece  of  the  latter.  For  three 
days  neither  party  committed  itself.  But  upon 
the  fourth  day  a  resolution  was  adopted,  thank- 
ing the  Assembly  of  Jamaica  for  its  memorial 
to  the  king  in  behalf  of  the  American  colonies, 
and  expressing  an  ardent  desire  for  peace.  This 
seemed  to  Patrick  Henry  to  savor  of  servility. 
He  thereupon  brought  forward  his  famous  reso- 
lution for  putting  the  colony  in  a  posture  of 
defense,  asserting  that  *a  well-regulated  militia, 
composed  of  gentlemen  and  yeomen,  is  the  nat- 
ural strength  and  security  of  a  free  govern- 
ment.* Despite  opposition,  this  resolution  was 
carried,  chiefly  by  the  passionate  eloquence  of 
Henry,  and  the  military  resources  of  the  colony 
were  at  once  directed  to  be  organized  and  made 
efficient.  The  convention  appealed  to  the  people 
for  contributions  for  the  relief  of  the  inhabi- 
tants of  Boston,  "suffering  in  the  common  cause 
of  American  freedom."  The  former  delegates 
to  Congress  were  re-elected,  Thomas  Jefferson 
being  made  alternate  for  Peyton  Randolph,  in 
case  the  latter  could  not  attend.  The  people 
were  asked  to  choose  delegates  to  represent 
them  in  convention  for  one  year. 

Third  Convention  (17  July  1775). —  Mean- 
time, events  moved  rapidly.  The  battles  of  Lex- 
ington and  Bunker  Hill,  the  session  of  the  Sec- 
ond Congress  at  Philadelphia;  Lord  Dunmore's 
seizure  of  the  powder  in  the  magazine  at  Wil- 
liamsburg, and  his  subsequent  escape  to  a  Brit- 
ish man-of-war  lying  at  Yorktown,  had  wrought 
the  mind  of  the  patriots  to  a  high  state  of  ex- 
citement. The  governor  threatened  the  colony 
with  fire  and  sword.  Such  were  the  circum- 
stances under  which  the  third  convention  met 
at  Richmond,  on  17  July  1775.  Some  changes 
of  consequence  had  occurred  in  the  membership 
of  the  body.  Fifteen  days  before  the  planters 
came  together  at  Richmond,  George  Washington 
had  taken  command,  under  the  old  elm  at  Cam- 
bridge, of  the  American  army.  His  place  as  a 
delegate  was  taken  by  his  neighbor,  George 
Mason,  whose  mind  for  the  next  year  was  to  be 
engaged  in  the  constructive  work  of  the  Virginia 
commonwealth.  For  nearly  a  month,  the  con- 
vention suffered  more  or  less  distraction,  owing 
to  the  absence  in  Congress  of  such  experienced 
leaders  as  Henry,  Jefferson,  and  R.  H.  Lee. 
The  legal  status  and  methods  of  this  body  dif- 
fered materially  from  those  of  the  previous 
conventions.  Both  the  outward  circumstances 
of  the  colony  and  the  inner  movement  of  thought 
strengthened  the  hands  of  the  delegates  and 
forced  the  convention  to  assume  responsibilities 
undreamt  of  by  the  score  of  ex-burgesses  who 
had  suggested  the  calling  of  the  first  convention. 
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Lord  Dunmore  had  fled.  The  royal  government 
was  dissolved.  The  convention  was  driven  to 
meet  this  new  turn  in  affairs.  No  longer  content 
with  resolutions,  it  followed  legislative  methods 
and  gave  to  its  acts  the  forms  of  law,  terming 
them  ordinances.  One  hundred  and  fifteen  del- 
egates were  present.  The  leading  measures 
acted  upon  by  this  convention  were,  to  organ- 
ize the  military  forces  for  the  defense  of  the 
colony,  to  create  an  executive  organ  to  act 
during  the  recess  of  the  convention,  to  provide 
adequate  revenue  for  the  provisional  govern- 
ment and  army  of  the  colony,  to  establish  exec- 
utive county  committees,  to  regulate  the  elec- 
tion of  delegates  to  the  convention,  and  to 
elect  new  representatives  to  Congress.  As  the 
bare  enumeration  shows,  these  were  tasks  of 
no  little  difficulty.  Interest  attaches  to  the  slip 
of  paper  (in  the  Virginia  State  Library)  upon 
which  the  tellers  made  their  report  of  the  ballots 
for  representatives  for  Congress:  "Peyton 
Randolph  89,  .<ichard  Henry  Lee  88,  Thos.  Jef- 
ferson 85,  Benj.  Harrison  83,  Thos.  Nelson  66, 
Richard  Bland  61,  George  Wythe  s8,»  etc.  A 
representative  in  Congress  ®shall  be  allowed  for 
every  day  he  may  attend  therein  the  sum  of 
45  shillings,*  which  sum  was  reduced  by  the 
convention  the  following  year  to  30  shillings 
per  day,  to  be  paid  by  the  treasurer  of  the 
colony.  The  Committee  of  Correspondence  was 
converted  into  the  Committee  of  Safety,  which 
directed,  during  the  recess  of  the  convention, 
both  the  military  and  civil  affairs  of  the  nascent 
State.  On  17  Aug.  1775,  the  first  Committee  of 
Safety,  consisting  of  11,  was  elected,  the  tellers 
on  this  occasion  being  Richard  Henry  Lee, 
Thomas  Jefferson,  Benjamin  Harrison,  and  Pat- 
rick Henry.    The  convention  adjourned  26  Aug. 

1775- 

Fourth    Convention     (i    Dec.    1775).— The 
fourth    convention   met   at   Richmond    i    Dec. 

1775.  but,  after  organizing,  removed  to  Wil- 
liamsburg. As  Peyton  Randolph,  who  had 
signally  served  as  speaker  of  the  House  of  Bur- 
gesses, president  of  tliree  previous  Virginia  con- 
ventions and  president  of  the  first  two  con- 
gresses, had  died  in  Philadelphia  on  22  Oct. 
177s,  Edmund  Pendleton  was  chosen  president 
in  his  place.  The  chief  measures  that  engag;ed 
the  attention  of  this  convention  were  the  in- 
crease of  the  army  for  the  defense  of  the 
colony  (nine  regiments,  enlisted  for  two  years) 
against  the  Tory  forces  commanded  by  Lord 
Dunmore,  who  held  Norfolk  and  the  adjacent 
region ;  the  establishment  of  an  admiralty  court ; 
the  appointment  of  a  commission  of  five  men  in 
each  county  to  try  the  causes  of  those  deemed 
"enemies  of  America";  the  authorization  of 
the  county  courts  to  elect  severally  a  sheriff 
for  one  year;  and  instructions  to  the  Virginia 
delegates  in  Congress  to  urge  the  opening  of 
the  ports  of  the  colonies  to  the  commerce  of 
the  world,  excepting  Great  Britain  and  the  Brit- 
ish West  Indies.  The  Virginia  troops  were 
merged  into  the  continental  army,  and  the  su- 
perior officers  were  hereafter  commissioned  by 
Congress.    The   convention   adjourned  20  Jan. 

1776.  While  this  convention  was  in  session, 
the  Virginia  troops  routed  the  forces  of  Lord 
Dunmore  at  Great  Bridge  9  Dec.  1775.  On  i 
Jan.  1776,  Dunmore  burned  Norfolk,  the  chief 
town  in  Virginia,  having  about  6,000  inhabitants, 
and  continued  to  ravage  the  coasts  until  sum- 
mer.   Being  dislodged  from  Gwynn's  island  in 


Chesapeake  Bay  by  Andrew  Lewis,  he  fled  t« 
New  York  and  thence  to  England. 

Fifth  Convention  (6  May  1776). —  The 
growth  of  the  idea  of  American  independence 
was  slow  in  the  Old  Dominion.  The  burning 
of  Norfolk  on  i  January,  and  the  successes  of 
Washington  in  the  early  spring  in  ousting  the 
British  from  Boston,  precipitated  opinion  in 
Virginia.  The  election  of  delegates  to  the  May 
convention  took  place  during  April,  and  the 
two  points  which  constantly  recur  in  the  in- 
structions given  them  are  independence  and 
representative  government.  For  instance,  the 
freeholders  of  Charlotte  County,  on  23  April 
1776,  said  to  their  representatives :  "We  give 
it  in  charge  to  you  to  use  your  best  endeavors 
that  the  delegates  which  are  sent  to  the  CJeneral 
Congress  be  instructed  immediately  to  cast  off 
the  British  yoke.*  The  fifth  convention  met  on 
6  May  1770,  at  Williamsburg,  66  counties  and 
corporations  being  represented  by  131  delegates. 
Twenty-nine  of  these  were  new  members,  whose 
selection  is  perhaps  attributable  to  the  increase 
of  religious  dissent  in  the  colony.  Among  the 
new  members  were  James  Madison,  recently 
from  Princeton  College,  and  Edmund  Randolph, 
son  of  the  king's  late  attorney-general,  who  had 
taken  ship  with  Lord  Dunmore  for  England. 
George  Mason,  owing  to  sickness,  did  not  take 
his  seat  until  18  May,  bringing  perhaps  in  his 
pocket  both  a  declaration  of  rights  and  a  draft 
of  a  constitution  for  the  anticipated  common- 
wealth. The  convention  was  at  once  a  legisla- 
tive, constituent,  and  executive  body.  The  three 
great  measures  of  constructive  policy  which  it 
formulated  were :  First,  the  instructions  to  the 
Virginia  delegates  in  Congress  to  propose  inde- 
pendence ;  second,  the  bill  of  rights ;  and  third, 
the  constitution  of  Virginia.  Its  session  lasted 
51  days,  a  brief  space,  considering  the  novel 
and  momentous  task  of  organizing  a  common- 
wealth. Edmund  Randolph  tells  us  that  the 
resolution  instructing  the  delegates  in  Congress 
to  propose  the  declaration  that  "the  United 
States  are  free  and  independent  States"  was 
"drawn  by  Mr.  Pendleton,  proposed  by  General 
Nelson,  and  enforced  by  Mr.  Henry.*  The 
first  drafts  of  the  motion  for  independence  in  the 
convention  were  found  some  years  ago  in  the 
Virginia  State  Library,  by  William  Wirt  Henry, 
and  may  be  seen  in  his  'Life  of  Patrick  Henry.' 
They  were  endorsed  by  the  clerk,  "Rough  Reso- 
lutions, Independence."  After  the  passage  on 
15  May  1776,  of  the  resolution  instructing  the 
delegates  in  Congress  to  propose  independence 
of  Britain,  the  British  flag  was  at  once  struck 
on  the  capitol  at  Williamsburg,  and  the  colonial 
colors  hoisted  in  its  stead.  At  night,  the  town 
was  illuminated,  and  the  people  were  jubilant. 
On  27  May,  Archibald  Cary  presented  to  the 
convention  the  "Declaration  of  Rights,*  which 
had  been  originally  drawn  by  George  Mason. 
In  it  the  well-known  guarantees  of  personal 
liberty  are  admirably  stated.  It  was  in  the 
discussion  of  the  articles  in  this  "Declaration* 
bearing  upon  religious  toleration,  that  James 
Madison  came  forward  for  the  first  time,  em- 
phasizing the  distinction  between  religious  lib- 
erty and  toleration,  and  contending  boldly  for 
an  expression  of  outright  religious  liberty.  In 
consequence,  the  convention  declared  in  the 
i6th  article,  that  "all  men  are  entitled  to  the 
free  exercise  of  religion,  according  to  the  dic- 
tates of  conscience.*    The   "Declaration"   thus 
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framed  has  been  the  Magna  Charta  of  Virginia, 
forming  an  integral  part  of  every  constitution 
since  that  day.  It  is  the  bed-rock  of  republican 
government.  The  original  draft  of  the  "Decla- 
ration of  Rights,"  in  Mason's  own  handwriting, 
was  presented  to  the  State  of  Virginia,  15 
Feb.  1844,  by  General  John  Mason,  the  last 
surviving  son  of  George  Mason  of  Gunton  Hall. 
This  copy  now  hang^s  on  the  wall  of  the  Virginia 
State  Library.  Seven  diflferent  schemes  of  gov- 
ernment are  known  to  have  been  before  the 
convention.  From  these  was  evolved  the  first 
constitution,  which  was  finally  adopted  on  29 
June  1776  —  the  natal  day  of  the  commonwealth 
of  Virginia.  This  constitution  provided  for  a 
bicameral  legislature,  called  the  house  of  dele- 
gates and  senate,  elected  by  freeholders.  The 
executive  was  to  be  a  governor,  elected  annually 
by  the  house  and  senate  on  joint  ballot.  He 
was  to  be  assisted  by  a  privy  council,  consisting 
of  eight  members  chosen  by  the  legislature. 
The  judges  of  the  supreme  court  of  appeals, 
judges  of  admiralty,  and  attorney-general,  were 
elected  also  by  the  legislature,  and  continued 
in  office  during  good  behavior  All  laws  were 
to  originate  in  the  house  of  delegates,  but  were, 
except  monejr  bills,  amendable  by  the  senate. 
The  convention  immediately  elected  Patrick 
Henry  as  governor  and  Edmund  Randolph  as 
attorney-general.  The  new  government  went 
into  operation  at  once.  After  making  provision 
for  an  increase  of  troops  and  for  the  vigorous 
prosecution  of  the  war,  the  convention  adjourned 
on  5  July  1776.  The  commonwealth  of  Virginia 
was  thus  launched  upon  its  historic  develop- 
ment. See  UNrrED  States  —  Formation  of 
State  CoNSTiTtmoNS.  s.  C.  Mitchell, 
Professor  of  History,  Richmond  College. 

Virginia  Creeper,  a  very  ornamental 
American  climbing  shrub  {Parthenocissus,  or 
Ampelopsis,  quinque folia).  It  is  frequently 
confounded  with  poison-ivy,  and  the  two  plants 
often  grow  together;  but  it  should  be  remem- 
bered 3iat  the  innoxious  creeper  is  distinguished 
by  its  leaves,  which  are  not  shining,  and  are 
palmately  parted  into  five  divisions,  whereas 
the  poison-ivy's  leaves  have  but  three  leaflets 
and  are  glossy.  The  small,  white  five-merous 
flowers,  with  spreading  petals,  are  in  ample  pan- 
ides,  but  are  not  so  conspicuous  as  the  fruit, 
which  consists  of  dark-blue  berries,  on  red 
pedicels.  They  are  ripe  in  autumn,  and  are  set 
off  by  the  rich  tones  of  crimson  which  the 
foliage  assumes  at  that  season.  The  Virpnia 
creeper,  or  American  ivy,  or  woodbine,  as  it_  is 
variously  styled,  is  one  of  our  most  decorative 
vines.  It  travels  over  rocks  and  fences,  sending 
out  delicate  trailing  branches,  with  the  leaves 
regularly  diminishing  in  size  down  to  the  folded 
ones  near  the  curving  tip.  They  soon  start 
climbing  by  numerous  tendrils,  which  are  often 
tipped  with  disk-like  enlargements,  and  that  ad- 
here to  rough  surfaces  of  walls  or  trees,  and 
are  further  supported  by  aerial  roots,  springing 
from  the  stems.    Compare  Poison-plants. 

Virginia  Deer,  Quail,  etc.  See  Deer, 
Quail,  etc. 

Virginia  Expodtion.     See  Jamestown,  Va. 

Virginia  Military  Institute,  a  State  school 
located  at  Lexington,  Va.  It  was  established  in 
1839  by  act  of  the  legislature,  and  opened  to 
students  in  the  same  year.    It  is  governed  by  a 


board  of  visitors  consisting  of  the  superintendent 
of  public  instruction,  and  the  adjutant-general, 
members  ex  officio,  and  nine  other  members  ap- 
pointed from  different  sections  of  the  State  by 
the  governor  with  the  approval  of  the  senate. 
In  accordance  with  the  laws  of  Virginia  the 
professors  and  officers  hold  commissions  in  the 
State  militia,  and  the  students  are  organized  as 
a  military  corps  of  cadets.  The  school  played  an 
important  part  during  the  Civil  War;  in  April 

1861  the  cadets  were  ordered  to  Richmond, 
where  they  took  part  in  drilling  volunteers;  in 

1862  the  Institute  was  reopened;  and  in  May 
1864  the  cadet  corps  was  ordered  out  for  active 
service  and  took  a  leading  part  in  the  battle  of 
New  Market,  Va.  During  the  war  the  cadets 
were  in  active  service  13  months.  In  June 
1864  the  buildings  and  equipment  were  burned 
by  the  Federal  army;  in  October  1865  the  Insti- 
tute was  reopened,  the  buildings  and  equipment 
rapidly  restored,  and  the  course  of  instruction 
greatly  improved  and  extended.  The  regular 
course  covers  four  years,  and  though  largely 
scientific  and  technical,  includes  some  general 
culture  subjects.  The  work  of  the  first  two 
years  is  the  same  for  all,  and  includes  English, 
a  foreign  language,  science,  mathematics  and 
drawing,  none  of  the  courses  being  elective;  at 
the  end  of  the  second  year  students  may  elect 
between  courses  in  civil  engineering,  applied 
chemistry,  and  electricity;  the  degree  of  B.  S. 
is  conferred  for  the  completion  of  any  of  these 
courses.  There  is  also  post-graduate  work  of- 
fered leading  to  the  degrees  of  C.  E.  or  M.  S. 
For  military  instruction  and  drill  the  cadets  are 
organized  in  a  battalion  of  four  companies ;  the 
discipline  is  strict,  the  regulations  being  based 
on  those  of  West  Point.  Instruction  is  given 
in  infantry  and  artillery  tactics,  ordnance  and 
gunneor,  military  science  and  the  art  o.f  war, 
and  military  engineering.  A  certain  number  of 
cadets,  not  less  than  50,  are  admitted  each  year 
as  State  cadets,  without  charge  for  tuition  or 
board.  The  Institute  is  located  outside  the  city 
on  a  hill  overlooking  Wood's  Creek;  the  new 
Academic  Building  was  completed  in  1900.  In 
1910  the  library  contained  15,000  volumes,  the 
students  numbered  362  and  the  faculty  and  mili- 
tary staff  20.  Since  the  foundation  of  the  school 
in  1839  there  have  been  about  6,000  matriculates, 
of  whom  2,112  became  full  graduates. 

Scott  Shipp, 
President. 

Virginia  Poljrteclmic  Institute,  The, 
located  at  Blacksburg,  Montgomery  County, 
Va.  It  was  established  as  the  Virginia  Agricul- 
tural and  Mechanical  College  by  the  State  of 
Virginia  in  1872,  in  accordance  with  the  pro- 
visions of  the  land  grant  act  of  1862.  (See 
Colleges,  Land  Grant.)  In  the  same  year  it 
was  opened  to  students.  Its  name  was  changed 
by  authority  of  the  legislature  in  1896  to  Vir- 
ginia Polytechnic  Institute.  It  is  under  the 
control  of  a  board  of  visitors,  consisting  of  the 
superintendent  of  public  instruction  of  the  State, 
the  president  of  the  State  board  of  agriculture 
and  immig^ration,  ex-ofHcio  members,  and  eight 
members  appointed  by  the  governor  with  the 
approval  of' the  Senate.  One  half  of  the  eight 
members  are  appointed  every  two  years  for 
terms  of  four  years.  The  institute  offers  eight 
courses  of  four  years,  each  leading  to  the  de- 
gree of  B.S.,  and  two  short  courses  each  in 
practical  mechanics  and  agriculture.    Graduate 
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work  is  also  offered  looking  to  the  degrees  of 
M.S.,  C.E.,  M.E,  and  E.E.  The  B.S.  courses 
are  agriculture,  horticulture,  applied  chemistry, 
a  course  preparatory  for  medicine  or  veterinary 
science,  a  course  in  general  science,  and  courses 
in  civil,  electrical  and  mechanical  engineering. 
Each  course  includes  some  general  culture  stud- 
ies, while  in  all  of  the  degree  courses  English, 
the  modern  languages,  mathematics,  history  and 
political  science  are  required.  Laboratory  prac- 
tice or  practical  work  m  shop  or  field  forms  a 
part  of  each  course  and  consumes  about  one 
half  of  the  number  of  hours.  It  is  readily  seen 
then  that,  while  the  institute  is  a  technical 
school,  the  endeavor  is  to  give  well-rounded 
courses.  In  addition  to  the  practical  work  re- 
quired, students  are  given  the  opportunity  to 
pay  a  part  of  their  expenses  by  manual  labor. 
Instruction  in  military  science  and  drill  are 
required  of  all  students.  Tlie  battalion  of  cadets 
consists  of  six  infantry  companies,  one  battery 
of  light  artillery,  a  signal  corps,  a  drum  corps, 
the  staff,  and  band.  The  State  Agricultural 
Experiment  Station  is  a  department  of  the  in- 
stitute, under  the  control  of  its  board  of  visitors. 
The  president  of  the  institute  is  also,  by  virtue 
of  his  office  as  president,  the  director  of  the 
station.  Under  the  guidance  and  by  the  aid  of 
the  institute  authorities  farmers'  institutes  are 
organized  and  conducted  in  various  portions  of 
the  State.  The  students  maintain  two  literary 
societies,  each  of  which  occupies  a  well  fur- 
nished hall.  The  institute  is  situated  on  the 
crest  of  the  Alleghanies,  at  an  elevation  of  more 
than  2,000  feet.  The  campus  contains  90  acres, 
the  farm  400  acres.  In  addition  the  institute 
has  leased  for  a  term  of  years  750  acres  of  land 
lying  contiguous  to  its  farm.  The  plant  con- 
sists of  more  than  50  buildings,  including  the 
shops  and  farm  buildings.  The  Science  Hall,  a 
new  dormitory,  and  an  infirmary,  completely 
equipped  with  all  modern  conveniences,  were 
added  in  1903.  There  are  now  (1904)  in  process 
of  construction  a  number  of  handsome  build- 
ings, including  a  dormitory,  a  chapel  and  an 
auditorium,  an  engineering  and  an  agricultural 
hall.  The  income  is  derived  in  a  large  measure 
from  the  land  grant  _  fund  of  1862,  and  the  na- 
tional appropriation  in  accordance  with  the  law 
of  1890.  In  recent  years  the  State  has  also 
shown  its  wisdom  by  adopting  a  generous  atti- 
tude toward  the  institution.  In  1904  the  income 
amounted  to  $83,390.  Of  this  amount  $36,640 
was  from  the  national  government  and  $46,750 
from  the  State.  The  faculty  of  the  institution, 
including  officers,  numbered  in  1910,  64,  and  the 
total  matriculation  of  students  was  457. 

J.  M.  McBryde,  LL.D., 
President  Virginia  Polytechnic  Institute. 
Virginia  Resolutions,  The,  in  American 
history,  a  set  of  resolutions  drawn  up  by  James 
Madison  in  1798.  They  were  similar  in  import 
to  the  Kentucky  resolutions  (q.v.)  drawn  up 
the  same  year. 

Virginia,  University  of,  the  State  univer- 
sity located  at  Charlottesville,  Va.  As  early  as 
1779  Thomas  Jefferson  presented  to  the  Vir- 
ginia assembly  his  plan  for  public  education, 
which  included  a  university.  This  scheme  was 
not,  however,  immediately  carried  out;  and 
after  1814  Jefferson  devoted  himself  largely  to 
the  work  of  founding  a  university  in  accordance 
with  his  ideal.  It  was  finally  established  by 
act  of  the  State  legislature  in  1819;  and  was 


first  opened  to  students  in  1825.  From  1850  to 
1861  was  a  time  of  especial  prosperity  and  large 
attendance;  during  the  war  the  college  suf- 
fered a  large  loss  of  students,  but  nevertheless 
continued  in  session;  after  that  its  work  con- 
tinued successfully  with  gradually  increasing 
attendance.  In  1895  the  Rotunda,  Annex,  and 
some  adjacent  smaller  buildings  were  destroyed 
by  fire,  but  the  Rotunda,  restored  exactly  and 
three  other  large  buildings  were  formally  opened 
in  1898.  Since  this  several  other  important 
buildings  have  been  added.  The  government  of 
the  university  is  vested  in  a  board  of  visitors 
of  nine  members  appointed  by  the  governor  with 
the  approval  of  the  Senate  for  terms  of  four 
years.  The  organization  of  the  university  com- 
prises five  departments:  (i)  the  Academic  De- 
partment; (2)  the  Department  of  Engineering; 
(3)  the  Department  of  Agriculture;  (4)  the 
Department  of  Law ;  (5)  the  Department  of 
Medicine.  The  work  in  these  departments  is 
grouped  in  22  distinct  schools,  each  offering 
an  independent  course,  under  the  direction  of 
the  professors  who  are  responsible  to  the  board 
of  visitors  alone  for  their  work.  The  work  in 
the  Academic  Department  is  entirely  elective; 
the  courses  are  arranged  in  seven  groups  from 
each  of  which  one  course  must  be  elected;  the 
other  courses  required  may  be  elected  from 
these  seven,  or  from  an  eighth,  including  courses 
in  law,  medicine,  engineering,  etc.  The  degree 
of  B.A.  is  conferred  for  the  completion  of  10 
undergraduate  courses  chosen  from  the  eight 
groups ;  the  degrees  of  M.A.  and  Ph.D.  are  con- 
ferred for  graduate  work,  suitable  graduate 
courses  being  offered  in  each  school.  The  De- 
partment of  Engineering  offers  four  courses 
leading  respectively  to  a  degree  in  civil,  mining, 
mechanical  and  electrical  engineering;  the  de- 
grees conferred  are  civil  engineer,  mining  engj- 
neer,  mechanical  engineer,  and  electrical  engi- 
neer. The  Department  of  Agriculture  was 
founded  on  the  gift  of  Samuel  Miller  of  Lynch- 
burg; it  confers  the  degree  of  B.S.  The  De- 
partment of  Law  offers  a  two  years'  course  lead- 
ing to  the  degree  of  B.L.,  and  the  Department 
of  Medicine  a  four  years'  course  leading  to 
the  degree  of  M.D.  Connected  with  the  De- 
partment of  Medicine  is  the  university  hospital 
affording  opportunity  for  clinical  work,  and  the 
training  school  for  nurses.  There  is  a  Summer 
Law  School,  established  in  1870,  and  summer 
courses  are  also  provided  in  other  departments 
at  the  discretion  of  the  professors.  In  1904  the 
board  of  visitors  established  a  co-operative 
bookstore  on  the  university  grounds,  the  object 
being  to  furnish  books  and  other  supplies  at  the 
lowest  possible  price ;  it  gives  employment  to  a 
student  manager,  and  to  several  student  clerks. 
The  students  maintain  an  athletic  association, 
having  charge  of  athletic  sports,  two  literary 
societies,  several  department  and  graduate  so- 
cieties, and  a  Young  Men's  Christian  Associa- 
tion. This  Christian  Association,  the  first  col- 
lege association  in  America,  will  by  1905  have 
a  beautiful  building,  given  by  Mrs.  William  E. 
Dodge  of  New  York.  The  original  buildings 
of  the  university  were  planned  by  Jefferson  and 
are  _  purely  classic  in  style ;  the  more  recent 
additions  have  been  made  to  harmonize  with 
and  complete  his  plan.  The  central  group  en- 
closes a  quadrangle,  1,000  feet  in  length  and 
300  feet  wide.  The  dominant  structure  of  this 
group  is  the  Rotunda,  the  library  building  at 
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the  north  end,  modeled  from  the  Roman  Pan- 
theon; other  buildings  around  the  quadrangle 
are  the  main  academic  building,  the  physical 
laboratory,  the  mechanical  laboratory,  and  the 
original  buildings  designed  by  Jefferson.  Paral- 
lel with  the  latter  are  the  eastern  and  western 
•ranges*  of  dormitories ;  outside  the  quadrangle 
group  are  the  chapel,  the  natural  history  mu- 
seum, the  chemical  laboratory,  the  medical 
building,  the  observatory,  the  infirmary,  several 
dormitories,  and  the  gymnasium.  The  campus 
also  contains  an  athletic  park,  recently  laid  out, 
comprising  21  acres.  Tuition  in  the  Academic 
and  Agricultural  departments  is  free  to  Virginia 
students;  the  university  awards  scholarships  to 
accredited  schools;  and  there  are  several  alumni 
scholarships,  and  a  number  of  special  scholar- 
ships. The  general  library  in  1910  contained 
over  72,000  volumes;  and  in  addition  there  are 
law  and  other  departmental  libraries.  The 
students  in  19:0  numbered  699,  of  whom  about 
300  were  in  the  Academic  Department. 

Chasles  W.  Kent,  Ph.D., 
Professor  of  English  Literature,  University  of 
Virginia. 

Virginians,  The,  a  novel  by  William 
Makepeace  Thackeray,  published  in  1859.  It  is 
a  sequel  to  'Henry  Esmond,'  and  revives  a 
past  society  with  the  same  brilliant  skill. 

Virginius  Affair,  The.  It  was  in  the  har- 
bor of  Santiago  de  Cuba  that  the  historic  "Vir- 
ginius affair"  occurred  in  1873  which  almost 
caused  a  war  between  the  United  States  and 
Spain.  The  Virginius,  a  ship  registered  in  the 
New  York  custom  house  20  Sept.  1870  as  the 
property  of  an  American  citizen,  was  captured 
on  the  high  seas  near  Jamaica  by  the  Spanish 
man-of-war  Tornado,  31  Oct.  1873.  The  reason 
given  was  that  she  was  about  to  land  men  and 
arms  in  Cuba,  which  was  then  engaged  in  the 
*Ten  Years'  War"  against  Spain.  At  the  time 
of  capture  the  Virginius  was  flying  the  Amer- 
ican nag.  She  was  taken  to  Santiago.  Presi- 
dent Grant  remonstrated  with  the  Spanish  gov- 
ernment, and  through  the  United  States 
minister  to  Spain,  Gen.  Daniel  E.  Sickles,  de- 
manded the  release  of  the  Virginius  and  her 
crew. 

Spain  was  at  that  time  a  republic,  under 
President  Castelar,  and  while  his  government 
was  asking  for  time  to  obtain  information  and 
was  making  promises,  the  authorities  in  Cuba 
determined  to  take  matters  into  their  own  hands. 
On  7  Nov.  1873  the  captain  of  the  Virginius, 
Joseph  Fry,  and  36  of  the  crew,  were  shot. 
The  next  day  12  of  the  most  prominent  passen- 
gers were  also  shot.  When  the  news  of  this 
action  became  known  in  the  United  States  the 
excitement  was  intense.  Meetings  were  held, 
and  the  bloody  work  was  denounced.  President 
Grant  authorized  the  putting  of  the  navy  on  a 
war  footing,  diplomatic  relations  were  on  the 
point  of  severance  and  war  was  imminent. 
Meanwhile  President  Castelar  made  the  excuse 
that  his  orders  to  stay  proceedings  were  re- 
ceived too  late  to  prevent  the  crime. 

Several  times  it  seemed  that  hostilities  could 
not  be  avoided.  Once,  Gen.  Sickles  sent  for  a 
ship  to  take  him  from  Spain.  At  last,  however, 
on  29  November,  a  protocol  was  signed  between 
Secretary  Fish  and  Admiral  Polo,  by  which 
Spain  agreed  to  surrender  the  survivors  of  the 
crew  and  passengers  of  the  Virginius,  together 


with  the  ship,  and  to  salute  the  flag  of  the 
United  States  on  25  December.  If,  however,  it 
should  be  proved  in  the  interval  that  the  Vir- 
ginius had  no  right  to  fly  the  United  States  flag, 
the  salute  should  be  dispensed  with,  though 
Spain  should  disclaim  any  mtention  to  insult  the 
flag.  Three  days  before  the  time  agreed  on. 
Secretary  Fish  announced  himself  as  satisfied 
that  the  Virginius  had  no  right  to  fly  the  flag, 
and  the  salute  was  dispensed  with.  On  23  Jan- 
uary Admiral  Polo  made  the  disclaimer  ag;reed 
on.  The.  Virginius  was  delivered  to  the  United 
States  navy  at_  Bahia  Honda  on  16  December 
with  the  American  flag  flying.  She  was,  how- 
ever, unseaworthy  and,  encountering  a  heavy 
storm  off  Cape  Fear,  sank.  The  prisoners  who 
survived  were  surrendered  on  18  December  at 
Santiago  de  Cuba,  and  landed  in  safety  in  New 
York. 

Virgin's-bower.     See  Clematis. 

Virgo,  ver'go,  the  sixth  sign  of  the  Zodiac, 
and  also  the  name  of  a  constellation  which  for- 
merly marked  this  sign,  but  is  now  in  the  sign 
Libra.  It  contains  the  bright  star  Spica,  and  is 
on  the  meridian  in  the  evenings  of  May  and 
June.    See  Astronomy. 

Viriathus,  vi-ri'a-thus,  Lusitanian  patriot: 
d.  140  B.C.  He  was  originally  a  herdsman,  but 
became  a  leader  in  the  ten  years'  struggle  against 
the  Roman  power  for  about  151  b.c.  He  con- 
ducted a  successful  defense  against  the  Roman 
army,  defeating  them  repeatedly  and  finally 
hemmed  in  their  forces  and  compelled  the  con- 
clusion of  a  treaty  of  peace  in  order  to  save  the 
army.  The  independence  of  Lusitania  was  ac- 
knowledged, and  she  became  an  ally  of  Rome,  a 
treaty  ratified  by  the  Roman  senate.  In  140, 
however,  Servilius  Caepio  succeeded  to  the  con- 
sulship in  Further  Spain,  invaded  Lusitania,  and 
by  bribery  secured  the  murder  of  Viriathus,  after 
which  he  conquered  the  country. 

Viroqua,  vi-ro'kwa.  Wis.,  city,  county-seat 
of  Vernon  County;  near  the  Kickapoo  River, 
and  on  the  Chicago,  Milwaukee  &  Saint  Paul 
Railroad;  about  85  miles  northwest  of  Madison 
and  25  miles  southeast  of  La  Crosse.  The  city 
is  in  an  agricultural  region,  and  is  noted  for 
the  abunfbnce  of  trout  and  game  in  the  near 
vicinity.  There  are,  each  year,  large  ship- 
ments of  grain,  farm  products,  and  live  stock. 
Tobacco  growing  and  sorting  is  an  impor- 
tant industry.     F._p.  2,200. 

Vir'us,  the  contagium  of  _  an  infectious 
disease.  The  term  more  especially  designates 
those  peculiar  poisonous  matters  which  can  re- 
produce themselves  under  favoring  conditions  to 
an  endless  degree.  The  poison  of  the  cobra  is 
a  specific  virus  which,  when  introduced  into  the 
human  system,  acts  as  a  rnost  virulent  poison; 
but  the  poison  is  not  multiplied  within  the  hu- 
man subject,  and  one  person  affected  by  the 
poison  cannot  communicate  the  disease  to  an- 
other._  In  like  manner,  morbid  products  from 
decaying  vegetables  under  certain  conditions  of 
heat  and  moisture  may  possibly  originate  the 
virus  of  malarial  fever;  but  the  virus  is  not 
propagated  within  the  human  organism,  or,  at 
all  events,  never  in  such  a  form  as  to  render  it 
capable  of  producing  the  same  disease  in  others. 
By  some  the  virus  of  the  contagious  or  infec- 
tious diseases  is  supposed  to  be  a  contagium 
vivum  seu  animatutn,  the  theory  being  that  thr 
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virus  consists  of  living  beings  or  low  organisms. 
Such  views  have  been  advocated  by  Kircher, 
Lancisi,  Vallisneri,  Reaumur,  Linne,  Henle, 
Roberts,  and  others;  and  although  the  theory  of 
a  contagium  vivum  is  not  as  yet  complete,  the 
discussion  of  it  is  the  most  important  which  has 
ever  engaged  the  attention  of  medical  men.  The 
most  prominent  characteristic  of  each  specific 
virus  IS  that  it  can  reproduce  itself  within  the 
human  organism,  and  to  an  unlimited  extent, 
each  virus  preserving  its  own  specificness.  Ex- 
perience and  observation  tend  to  confirm  the 
hypothesis  that  each  specific  disease  breeds  true, 
though,  in  the  course  of  1,000  years,  it  is  possible 
that  changes  within  certain  limits  may  take  place, 
as  is  the  case  in  animals  and  plants.  The  nat- 
ural conclusion  follows  that  diseases  of  this 
class  do  not  originate  spontaneously,  but  are 
propagated  each  from  its  own  kind,  though 
some  contend  that  they  do  not  originate,  even 
in  our  own  day,  spontaneously  or  autochtho- 
nously.  Another  remarkable  peculiarity  belong- 
ing to  many,  but  not  to  all,  diseases  propagated 
by  a  specific  virus,  is  that  a  single  attack  of  the 
disease  successfully  surmounted  produces  abso- 
lute or  relative  immunity  (q.v.)  for  a  certain 
length  of  time,  or  even  for  the  remainder  of  life. 
See  Bacteria  ;  Diseases,  Germ  Theory  of. 

Visalia,  vi-sa'li-a,  Cal.,  city,  county-seat  of 
Tulare  County;  on  the  Kaweah  River,  and  on 
the  Visalia  &  Tulare  railroad;  about  40  miles, 
in  direct  line,  south  of  Fresno  and  10  miles 
north  by  east  of  Tulare.  It  was  settled  about 
1850,  laid  out  as  a  town  in  1852,  incorporated  m 
1874.  It  was  made  the  county-seat  in  1853.  It 
is  in  an  agricultural  region,  and  the  chief  manu- 
factures are  canned  fruits.  There  are  exten- 
sive shipments  of  farm  products,  fruit,  and 
canned  goods.  The  city  has  three  state  banks 
having  a  combined  capital  of  $250,000  and  de- 
posits amounting  to  $929,730.  Pop.  (1890) 
2,88s;  (1900)  3.085;  (1910)  3.286. 

Visayan  (ve-sa'yan)  Islands,  or  Visayas, 
the  central  and  largest  group  of  the  Philippine 
Archipelago,  lying  between  lat  9°  2'  and  13°  5' 
N.,  and  between  Ion.  121°  49'  and  125°  51'  E.; 
north  of  Luzon,  and  south  of  Mindanao;  land 
area,  23,502  square  miles;  total  area,  77,840 
square  miles.  It  consists  of  the  islands  of 
Bohol,  Cebu,  Leyte,  Masbate,  Negros,  Panay, 
Romblon  and  Samar  and  their  dependent  islands, 
numbering  in  all  490.  Many  of  the  dependent 
islands  are  of  geographical  and  commercial  im- 
portance ;  chief  among  them  are  Lapenin  Grande 
and  Panglao  (belonging  to  Bohol),  Mactan 
(Cebu),  Bilarian  and  Pana6n  (Lyte),  and 
Guimaras  (Panay).  The_ staple  products  hemp, 
sugar,  tobacco,  coffee,  rice,  cotton,  corn,  and 
cocoa,  of  the  archipelago  are  cultivated,  the 
production  of  hemp  being  especially  important 
in  Cebu,  Leyte  and  Samar.  All  the  islands  are 
well  wooded;  the  best  varieties  of  hardwoods 
grow  in  abundance,  and  many  resin  and  gum 
trees.  The  mineral  wealth  is  also  of  importance, 
the  first  coal  discovered  in  the  Philippines  hav- 
ing been  found  in  Cebu.  Gold,  silver,  iron,  and 
copper  are  also  found;  though  these  are  mined 
to  some  extent,  the  mineral  resources  are  by  no 
means  fully  exploited.  The  mechanical  indus- 
tries of  these  islands  include  sugar  manufacture, 
weaving,  the  making  of  sugar  sacks,  and  cheese- 
making  (in  Cebu).  Stock-raising  and  the  tre- 
pang,  pearl   shell   and   oearl   fisheries   are  also 


important  industries.  There  is  a  large  export 
trade  in  the  products  of  agriculture,  the  manu- 
factures, and  the  fisheries.  The  land  transpor- 
tation facilities  are  especially  good  in  Bohol, 
Cebu,  Leyte,  Negros,  and  the  province  of  Iloilo, 
Panay.  See  also  the  names  of  the  more  impor- 
tant islands  comprising  the  group. 

Visayas,  ve-sa'yas,  or  Bisayas,  a  Malay 
people  of  the  Philippine  Islands,  inhabiting  the 
Visayan  Islands  (g.v.),  and  the  northern  and 
eastern  coast  of  Mindanao.  At  the  time  of  the 
arrival  of  the  Spaniards  they  had  a  written  lan- 
guage and  considerable  culture  of  their  own ; 
they  practised  the  custom  of  tattooing,  and  were 
therefore  called  by  the  Spaniards  Pintados 
(painted  men).  They  were  easily  Christianized, 
and  joined  with  the  Spaniards  in  helping  to  sub- 
due the  Tagals.  They  are  a  docile  and  indus- 
trious people ;  particularly  the  inhabitants  of 
Bohol  are  good  mechanics,  and  for  their  success 
in  trade  have  gained  the  name  of  the  "Chinese 
of  the  Philippines."  Their  language  shows  a 
large  variety  of  dialects,  of  which  the  most  im- 
portant are  the  Cebuano  and  Panayano. 

Viscach'a,  the  Lagostomus  trichodactylus,  a 
stout  rodent  belonging  to  the  family  Chinchtlli- 
dce  and  resembling  a  marmot.  It  is  from  18 
inches  to  two  feet  long,  exclusive  of  the  tail, 
which  measures  from  six  to  eight  inches.  The 
fur  is  mottled  gray  above,  yellowish-white  be- 
neath ;  a  dark  band  on  each  cheek,  a  white  band 
on  muzzle,  running  back  on  each  side  almost  as 
far  as  the  eye.  Viscachas  are  nocturnal,  live  in 
communities,  and  resemble  rabbits  in  their  hab- 
its, but  are  less  active.  They  are  found  on  the 
pampas,  from  Buenos  Ayres  to  Patagonia. 
These  animals  have  the  strange  habit  of  drag- 
ging all  sorts  of  hard  and  apparently  useless  ob- 
jects to  the  mouth  of  their  burrow,  where  bones, 
stones,  thistle  stalks,  and  lumps  of  earth  may  be 
found  collected  into  a  large  heap,  sufficient,  ac- 
cording to  Darwin,  to  fill  a  wheelbarrow.  They 
form  the  principal  food  of  the  wolves,  pumas 
and  jaguars  of  their  country. 

Viscaino,  ves-ka-e'no,  Sebastian.  See 
Vizcaino. 

Viscelli'nus,  Spurius  Cassius,  first  Roman 
agrarian  agitator.  He  was  victorious  over  the 
Sabines  as  consul  (502  b.c.)  and  in  his  second 
consulship  (493)  made  a  treaty  with  the  Latins, 
which  was  advantageous  to  both  parties.  In  his 
third  consulship  (4S6)  he  proposed  a  measure 
by  which  the  plebeians  should  have  a  share  in 
the  ager  publicus.  The  patricians  immediately 
accused  him  of  making  favor  with  the  commons 
in  order  that  by  them  he  might  be  chosen  king 
and  set  on  the  throne  of  the  recently  expelled 
Tarquins.  He  was  condemned  to  be  thrown 
from  the  Tarpeian  rock,  in  the  execution  of 
which  sentence  his  own  father  took  part. 

Vischer,  fish'er,  Peter,  German  sculptor: 
b.  Nuremberg  1455;  d.  there  7  Jan.  1529.  He 
was  invited  by  Philip  Elector  Palatine  to  Hei- 
delberg, but  soon  returned  to  Nuremberg,  where 
he  executed  a  great  many  works  with  the  assist- 
ance of  his  five  sons.  -Among  his  most  cele- 
brated works,  whose  architectural  parts  combine 
Gothic  with  Renaissance  features,  while  his  fig- 
ures have  all  the  realism  of  the  Renaissance, 
may  be  mentioned :  <The  Tomb  of  Bishop  John 
IV.>  in  the  cathedral  at  Breslau  (1496)  ;  the 
*Tomb  of  Archbishop  Ernest'  in  the  cathedral 
at  Madgeburg  (1497)  ;  the  <Tomb  of  Saint  Se- 
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baldus'  in  the  church  of  that  dedication  at 
Nuremberg;  and  the  'Tomb  of  Eitel-Friedrich 
II.  von  Zollern  and  of  his  wife  in  the  church  at 
Hechingen' ;  etc. 

Vischer,  vish'er,  William  Lightfoot,  Amer- 
ican author  and  actor:  b.  Owingsville,  Ky.,  25 
Nov.  1842.  He  was  graduated  from  the  law  de- 
partment of  the  University  of  Louisville,  but 
never  practised,  subsequently  engaged  in  jour- 
nalism and  is  now  (1904)  on  the  stage.  He  has 
published  several  novels,  among  which  are 
'Way  Out  Yonder*;  and  <Peter  Vansant'; 
'Blue  Grass  Ballads' ;  etc. 

Visconti,  vis-kon'te  or  ves-kon'te,  an  old 
Milanese  family,  celebrated  for  its  political  con- 
sequence and  its  patronage  of  science.  History 
makes  mention  of  the  Visconti  in  the  nth  cen- 
tury; but  they  disappear  from  the  time  of  the 
destruction  of  Milan  by  Frederick  Barbarossa, 
when,  with  some  other  noble  families,  they  were 
obliged  to  yield  to  the  superior  power  of  the 
opposite  party,  the  Torriani  or  family  Delia 
Torre.  The  first  of  the  Visconti  who  laid  the 
foundation  of  their  greatness  was  Ottone:  _b. 
1208;  d.  1295,  created  archbishop  of  Milan  in 
1263,  and  perpetual  lord  of  Milan  in  1277,  who 
gained  the  ascendency  over  his  enemies,  and  be- 
queathed his  power  to  his  nephew,  Matteo:  b. 
J250;  d.  1322.  The  latter  was,  however,  driven 
into  banishment  by  the  Torriani,  but  after  living 
in  exile  seven  years,  had  the  address  to  obtain 
the  title  of  imperial  vicar  1294,  which  he  soon 
exchanged  for  that  of  lord-general  of  Milan 
(1311).  Matteo  transmitted  the  supreme  power 
to  his  eldest  son,  Galeazzo:  b.  1277;  d.  6  Aug. 
1328,  who  was  overpowered  by  his  enemies  and 
thrown  into  prison  by  Louis  of  Bavaria  in  1327, 
but  was  soon  after  released.  His  son  Azzo:  b. 
1302 ;  d.  14  Aug.  1329,  who  succeeded  him_  and 
increased  the  extent  of  his  dominions,  acquiring 
nearly  all  of  Lombard);,  was  not  less  distin- 
guished for  his  pacific  virtues  than  for  his  mil- 
itary talents.  His  uncle  Lucchino:  b.  about 
1287 ;  d.  24  Jan.  1349,  succeeded  him.  The  latter 
extended  the  dominions  of  the  family,  and  was 
the  first  of  the  name  who  was  distinguished  as  a 
patron  of  science  and  art.  He  corresponded 
with  Petrarch.  After  his  death  in  1349  his 
brother,  Giovanni  :  b.  1290 ;  d.  S  Oct.  1354,  arch- 
bishop of  Milan,  assumed  the  reins  of  govern- 
ment. He  was  a  zealous  patron  of  letters.  He 
appointed  a  commission  of  six  learned  men  to 
compose  a  commentary  on  Dante,  fostered  the 
University  of  Bologna,  and  received  Petrarch 
on  his  arrival  at  Milan  with  the  highest  marks 
of  distinction.  Giovanni  was  succeeded  by  his 
nephews.  Matted  H.  ,  d.  1355;  Barnabo,  d. 
1385;  and  Galeazzo  II.,  d.  1378.  Matteo's  two 
brothers,  who  shared  their  estates  on  his  death, 
though  eminent  for  their  warlike  talents,  ren- 
dered themselves  obnoxious  by  their  cruelty  and 
other  vices.  Galeazzo,  however,  continued  to 
treat  Petrarch  with  the  same  respect  that  his 
predecessors  had  shown  him,  and  employed  him 
m  several  negotiations.  He  was  succeeded  in 
1378  by  his  son,  Gian  Galeazzo  :  b.  about  1347 ; 
d.  3  Sept.  1402.  who  imprisoned  his  uncle  Bar- 
nabo in  the  castle  of  Trezzo,  and  took  upon 
himself  the  sole  government  (1385).  In  him 
the  Visconti  family  reached  the  summit  of  its 
grandeur  and  splendor.  In  1395  he  received 
from  the  Emperor  Wenceslas  the  ducal  dignity; 
and   his   territories   were  more  extensive  than 


those  of  any  of  his  predecessors.  Pisa,  Siena, 
Perugia,  Padua,  and  Bologna  were  subject  to 
his  sceptre;  and  he  had  already  shown  a  dispo- 
sition to  assume  the  title  of  king  of  Italy,  when 
his  ambitious  projects  were  cut  short  by  his 
death  of  the  plague.  He  fostered  science  and 
art,  collected  the  most  distinguished  scholars  at 
his  court,  restored  the  University  of  Piacenza, 
and  connected  that  of  Pavia  with  it,  and 
founded  a  large  library.  He  built  the  celebrated 
bridge  over  the  Ticino  at  Pavia,  and  began  the 
magnificent  cathedral  at  Milan.  Gian  Galeazzo 
left  three  sons,  Giammaria;  d.  16  May  1412; 
FiLippo  Maria;  d.  13  Aug.  1447,  and  an  illegit- 
imate child,  Gabriel;  d.  September  1408.  Giam- 
maria succeeded  to  the  dukedom,  and  was  assas- 
sinated, after  which  Filippo  Maria  reigned  alone 
till  his  death._  His  natural  daughter,  Bianca, 
had  been  married  to  Francesco  Sforza,  who  was 
named  duke  of  Milan  in  1450.  Consult:  Sis- 
mondi,  <Histoire  des  republiques  italiennes' 
(1826-33)  ;  Symonds,  'The  Age  of  the  Despots' 
(1875). 

Visconti,  Emiio  Quirino,  Italian  archaeolo- 
gist: b.  Rome  1751;  d.  Paris  7  Feb.  1818.  He 
was  the  son  of  Giovanni  Battista  (q.v.),  and 
from  his  earliest  years  was  trained  in  the  habits 
of  an  antiquary.  He  continued  the  work  begun 
by  his  father,  entitled  'II  Museo  Pio  Clementino 
descritto,'  of  which  he  wrote  the  greater  part 
and  which  extended  to  seven  volumes,  the  last 
appearing  in  1807.  In  1785  he  was  appointed 
keeper  of  the  Capitoline  Museum.  In  1798  be 
was  one  of  the  five  consuls  of  the  Roman  Re- 
public, and  during  a  consulate  of  seven  months 
founded  the  Roman  Institute.  In  1799  he  left 
Italy  and  settled  in  Paris,  having  been  appointed 
an  administrator  of  the  museum  of  the  Louvre, 
and  professor  of  archaeology.  His  archaeological 
works  are  very  numerous,  and  among  the  most 
popular  are  'Description  des  Antiques  du  Musee 
RoyaP ;  'Description  des  Vases  peints  du 
Musee' ;  'Iconographie  Grecque' ;  and  'Icono- 
graphie  Romaine.' 

Visconti,  Louis  Julius  Joachim,  French 
architect:  b.  Rome  11  Feb.  1791 ;  d.  Paris  I  Dec. 
1853.  His  architectural  studies  were  prosecuted 
at  Paris  under  Percier  and  Fontaine,  and  at  17 
he  entered  the  Ecole  des  Beaux  Arts.  In  1817 
he  was  superintendent  of  building  on  the  Paris 
Wine  Market;  in  1822  inspector  of  building  to 
the  city  government;  and  1825  architect  of  the 
great  library  of  Paris.  His  most  important 
works  are  the  tomb  of  Napoleon  I.,  under  the 
dome  of  the  Invalides ;  and  the  additions  to  the 
Louvre,  which  latter  he  did  not  live  to  complete 

Visconti- Venosta,  v$s  -  kon'te  -  va  -  nos'ta, 
Emilio  Morquis,  Italian  statesman:  b.  Milan 
22  Jan.  1829.  In  1846  he  entered  journalism  as 
a  liberal  and  for  a  time  was  an  adherent  of 
Mazzini.  In  1859  he  was  appointed  by  Cavour 
royal  commissioner  at  Garibaldi's  headquarters 
in  Lombardy,  was  elected  to  the  chamber  of 
deputies  in  i860  and  was  minister  of  foreign  af- 
fairs 1863-4,  1866-7,  and  1869-76.  He  became 
senator  in  1886,  was  minister  of  foreign  affairs 
for  a  fourth  time  1896-8,  and  in  the  Pelloux 
cabinet  held  the  same  post  1899-1900,  as  also  in 
that  of  Saracco,  1900-1.  His  foreign  policy  was 
characterized  by  an  ardent  desire  to  retain  the 
good  will  of  France. 

Viscosity,  is  that  property  of  matter  by 
virtue  of  which  resistance  to  change  of  shape 
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depends  on  the  rapidity  of  the  change.  All  sub- 
stances, ranging  from  gases  to  solids,  are  sup- 
posed to  possess  this  property  in  a  greater  or 
less  degree.  A  noteworthy  instance  of  viscosity 
is  exhibited  by  sealing  wax ;  for  while  it  is  quite 
rigid  in  resisting  forces  quickly  applied,  it  will 
change  shape  greatly  under  the  action  of  a  small 
force  (its  own  weight,  for  example)  applied 
continuously  for  a  long  time.  Molasses,  tar, 
asphalt,  and  many  other  substances,  also  illus- 
trate this  property  in  a  striking  way ;  while 
water,  alcohol,  air,  and  other  liquids  and  gases, 
as  shown  by  suitable  experiments,  possess  the 
same  propertj;  in  a  less  degree.  The  viscosity 
of  a  medium  is  measured  by  the  quotient  of  the 
tangential  stress  developed  along  any  plane  in 
the  medium,  by  relative  motion  of  its  parts,  di- 
vided by  the  rate  at  which  the  velocity  of  the 
medium  is  changing  with  distance  perpendicu- 
lar to  that  plane.  More  briefly,  this  measure, 
■which  is  commonly  called  the  coefficient  of  vis- 
cosity, may  be  defined  as  the  quotient  of  the  re- 
sultant tangential  stress  at  any  point  of  the  me- 
dium divided  by  the  resultant  angular  velocity 
of  the  medium  at  the  same  point. 

Viscount,  vi'kownt,  a  British  title  of  no- 
bility, next  in  rank  to  that  of  earl,  and  immedi- 
ately above  that  of  baron.  It  was  first  conferred 
by  letters  patent  on  John,  Lord  Beaumont,  by 
Henry  VI.  in  1440.  The  title  is  frequently 
attached  to  an  earldom  as  a  second  title,  and  is 
held  by  the  eldest  son  during  the  lifetime  of  the 
father. 

Viscous  Fermentation,  an  undesirable  form 
of  fermentation  that  sometimes  accompanies 
alcoholic  or  acetic  fermentation.  It  yields  a 
gum-like  ropy  substance  that  injures  the  fer- 
menting mass. 

Vishnu,  vish'noo  ("the  Preserver*),  the 
second  god  of  the  Hindu  triad,  and  by  his  spe- 
cial worshippers  considered  to  be  the  greatest. 
The  development  of  the  Hindu  religion,  is  nat- 
urally divided  into  three  periods.  In  the  first, 
or  Vedic  period,  Vishnu  is  one  of  the  gods  who 
represent  the  various  qualities  of  the  sun.  Ina 
few  hymns  he  is  specially  distinguished,  but  in 
general  he  is  classed  without  distinction  with 
gods  who  were  regarded  as  inferior  to  Indra, 
and  fewer  hymns  are  dedicated  to  hirn  than  to 
some  others.  In  the  second  or  epic  period 
Vishnu  is  elevated  to  the  rank  of  first  of  the 
Adityas  or  luminous  offspring  of  Aditi  (space). 
Of  the  two  great  epics  —  the  Ramayana  and  the 
Mahabharata  —  the  former  is  entirely  devoted 
to  the  glory  of  Vishnu,  one  of  whose  avatars  it 
celebrates ;  the  latter  is  divided  between  him  and 
Siva,  the  third  god  of  the  triad,  whose  worship 
during  its  period  began  to  prevail  over  that  of 
Vishnu.  In  the  third  period,  which  is  repre- 
sented by  the  Purapas,  the  worshippers  of 
Vishnu  and  Siva  are  divided  into  different  sects, 
and  their  respective  creeds  are  propagated  in 
separate  Purapas.  The  distinctive  characteris- 
tic of  the  worship  of  Vishnu  is  his  ax'atSrs  or 
incarnations,  which  greatly  excel  in  number  and 
importance  those  of  Siva  or  any  other  god.  The 
number  of  Jhe  avatars  of  Vishnu  varies  in  differ- 
ent authorities.  Sometimes  they  are  refjarded 
as  almost  innumerable :  but  there  are  ten  princi- 
pal avatars  distinguished  by  specific  names. 
Some  of  these  avatars  appear  to  have  had  at  first 
a  purely  cosmical  character  and  others  to  have 
been  founded  on  great  historical  movements  of 


a  religious  nature.  Vishnu  is  always  repre- 
sented as  becoming  incarnate  to  oppose  the 
power  of  the  demons,  restore  the  authority  of 
the  gods,  or  otherwise  to  effect  some  beneficial 
change  in  the  government  of  the  universe.  The 
last  avatar  is  yet  future.  See  India,  Religions; 
Vaishnavas;  Vedas. 

Vishnu,  Institutes  of.  A  work  of  standard 
authority  in  the  religious  faith  and  practice  of 
the  Hindus.  In  its  recognized  and  partly  mod- 
ern form  it  consists  of  100  chapters  of  legal 
precepts  and  aphorisms,  put  under  the  name  of 
Vishnu,  originating  from  the  early  Vedic  school 
called  the  Cathas,  but  much  added  to  in  subse- 
quent times.  See  India;  Sanskrit  Language 
AND  Literature;  Vedas;  Vishnu. 

Visible  Church,  an  ecclesiastical  term 
meaning  the  Church,  as  seen  by  man,  not  as  it 
appears^  to  God.  It  includes  the  whole  body  of 
professing  Christians,  some  of  them  regenerate, 
others  unregenerate,  as  distinguished  from  the 
Invisible  Church,  consisting  of  all  those  who  are 
worthy  in  the  sight  of  God  to  be  members  of 
His  Church. 

Visible  Speech,  the  name  given  by  its  in- 
ventor, Alex.  Melville  Bell,  to  a  system  of  al- 
phabetical characters  designed  to  represent  every 
possible  articulate  utterance  of  the  human  organs 
of  speech.  It  is  based  on  an  exhaustive  classifi- 
cation of  the  possible  actions  of  the  different  or- 
gans concerned  in  speech,  and  to  every  organ  and 
every  mode  of  action  of  an  organ  a  symbol  is  as- 
signed. Of  these  radical  symbols  there  are  in 
all  30,  and  by  combinations  of  these  30  sym- 
bols some  hundreds  of  characters  may  be 
formed  to  represent  the  sounds  of  the  human 
voice,  but  little  more  than  100  characters  are 
actually  required  for  all  the  ascertained  sounds 
of  different  languages,  and  only  two  thirds 
of  the  30  radical  symbols  are  required  in 
forming  the  signs  or  letters  necessary  for  the 
writing  of  any  European  language.  In  form 
the  letters  are  as  simple  as  those  of  the  Ro- 
man alphabet,  .\fter  completing  this  system, 
Mr.  Bell  submitted  it  to  the  consideration  of  a 
large  number  of  gentlemen  well  qualified  to 
judge  of  its  value,  and  allowed  it  to  be  tested  in 
their  presence  in  such  a  manner  as  to  make  quite 
clear  its  efficiency  for  the  purposes  for  which  it 
was    devised.    See    Deaf-mutes,     Defectives, 

EJ)UCAT10N  OF. 

Visigoths,  vTz'i-goths,  or  West  Goths,  the 
western  branch  of  the  Goths  (q.v.),  who  after 
the  death  of  Theodosius  broke  into  Italy  under 
Alaric,  and  captured  Rome  in  410.  Alaric  died 
later  in  the  same  year  before  he  had  matured 
his  plans,  and  after  his  death  his  brother-in-law 
Athaulf,  who  was  placed  at  the  head  of  the 
nation,  turning  toward  Gaul,  made  new  con- 
quests on  both  sides  of  the  Pyrenees.  He 
reached  Barcelona,  where  he  was  murdered  in 
415 ;  but  his  successors  continued  to  extend  their 
dominions  in  Gaul  and  Spain.  Wallia  made  a 
treaty  with  the  Romans,  and  in  return  for  cer- 
tain services  received  under  their  nominal  suze- 
rainty, though  in  virtual  independence,  western 
Aquitania,  with  Toulouse  as  capital.  He  died  in 
419.  His  successor,  Theodoric  I.  (419-451),  was 
treated  by  the  Romans  as  an  independent  ruler, 
and  took  part  in  the  victory  over  Attila  on  the 
Catalaimian  Fields  in  451.  Euric  (466-483), 
thirdin  succession  to  Theodoric,  conquered  the 
Suevi  and  other   races,  and  is  considered  th"" 
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founder  of  the  Visigothic  kingdom.  Clovis, 
king  of  the  Franks,  on  pretense  that  it  was  un- 
just to  let  the  heretic  Visigoths  possess  the  fair- 
est portion  of  Gaul,  attacked  the  peaceful  Alaric^ 
Euric's  successor,  and  defeated  him  at  Vougle 
in  507.  The  Franks  obtained  possession,  with- 
out resistance,  of  most  of  the  cities  in  southern 
Gaul,  and  the  kingdom  of  the  Visigoths  would 
have  been  in  great  danger  had  not  Theodoric, 
king  of  the  Ostrogoths,  undertaken  its  defense. 
While  guardian  of  the  Visigothic  prince,  his 
grandson,  he  embraced  the  favorable  opportu- 
nity to  make  himself  master  of  a  part  of  the  ter- 
ritories still  belonging  to  the  Visigoths  in  south- 
ern Gaul ;  and  after  a  long  separation  of  the  two 
nations  there  existed  for  a  time  an  intimate  con- 
nection of  the  Ostrogoths  and  Visigoths.  After 
his  death  dissensions  soon  arose  among  the  Vis- 
igoths, and  the  pernicious  influence  of  differences 
of  religion  became  more  and  more  evident.  The 
kingdom  of  the  Visigoths  arose  again  with  new 
energy  under  Leoyigild  (568-586),  who  totally 
subdued  the  Suevi,  improved  the  laws,  limited 
the  power  of  the  nobles,  made  Toledo  the  royal 
residence,  and  tried  to  render  the  regal  power 
hereditary.  His  son  Recared  adopted,  on  his 
accession  (586-601),  the  Catholic  faith,  upon 
which  the  divisions  of  the  people  ceased,  and 
Goths  and  Spaniards  became  one  nation.  Under 
his  reign  was  held  the  Council  of  Toledo.  His 
conversion  had  the  most  important  influence  on 
the  character  of  the  government.  As  soon  as 
the  Catholic  faith  became  the  established  re- 
ligion, the  clergy,  who  had  been  completely  sub- 
servient to  the  king  under  the  Arian  form  of 
Christianity,  acquired  a  predominant  influence, 
and  constituted  a  hierarchy  under  the  direc- 
tion of  the  Papal  authoritjr.  The  Arian  bish- 
ops had  lived  quietly  in  their  dioceses,  and  had 
no  influence  on  the  public  administration;  but 
the  Catholic  bishops  obtained  an  active  par- 
ticipation in  public  affairs.  The  grandees  of  the 
kingdom,  usurping  the  rights  of  popular  repre- 
sentatives, remained  no  longer  the  first  class  in 
the  state;  the  mode  of  choosing  the  king  was 
altered  in  favor  of  the  bishops ;  and  under  weak 
kings  these  found  it  easy  to  place  themselves  at 
the  head  of  the  state  and  to  procure  exemption 
from  all  public  burdens.  As  early  as  633  the 
regulation  was  made  that  those  secular  grandees 
alone  should  be  admitted  to  the  councils  who 
should  be  pronounced  worthy  by  the  bishops. 
Internal  disturbances  facilitated  the  conquest  of 
the  country  by  the  Saracens,  who  were  settled 
on  the  north  coast  of  Africa.  In  675  these  Mo- 
hammedans had  beg^n  their  attempts  to  settle  in 
Spain,  and  during  the  reign  of  the  weak  Roder- 
ick were  enabled  to  execute  their  project.  The 
Goths  were  defeated  in  71 1  at  Xeres  de  la  Fron- 
tera ;  the  king  was  slain,  and  the  Saracens  spread 
themselves  over  the  greatest  part  of  the  coun- 
try. (See  Spain.)  The  remainder  of  the  Goths, 
who.  after  the  downfall  of  the  kingdom,  fled 
to  the  mountains  of  Asturia  and  Galicia, 
founded  there  new_  kingdoms,  in  which  the  con- 
stitutions of  the  Visigoths  were  in  part  retained, 
and  which,  when  their  descendants  broke  forth 
from  _  their  fastnesses  and  wrested  from  the 
Moorish  settlers  one  tract  after  another,  finally 
gave  rise  to  the  kingdoms  of  Spain  and  Portu- 
gal. The  traces  of  the  public  institutions  of  the 
Visigoths  _  were  preserved  in  the  laws.  The 
most  ancient  collection  of  Spanish  laws,  the 
Fuero  Juzgo,  or  Forum  Judicum  (see  Fuero), 


is  drawn  from  the  ancient  laws  of  the  Visigoths ; 
and  many  of  their  institutions  have  been  re- 
tained to  the  present  day  in  the  provincial  laws 
of  Castile  and  Catalonia.  The  Spanish  language 
contains  a  strong  admixture  of  the  (Jothic  ele- 
ment Consult  Hodgkin,  'Italy  and  her  In- 
vaders >  (1880-5). 

Vision,  the  sense  of  sight.  Visual  sensa- 
tions include  brightness  qualities  (blacks,  whites, 
and  grays),  and  color  qualities  (reds,  greens, 
yellows,  purples,  etc.).  They  are  produced  by 
the  vibratory  action  upon  the  eye  of  the  luminii- 
erous  ether  and,  in  conjunction  with  certain 
other  sensations,  set  up  in  and  about  the  eye 
by  the  stimulation  of  muscles  and  tendons,  they 
give  rise  to  the  visual  perception  of  objects  and 
processes  in  the  outside  world.  A  descriptive 
account  of  vision  has  to  deal  (i)  with  the  visual 
apparatus,  both  as  a  dioptric  or  refracting  mech- 
anism, which  conveys  light-rays  to  the  retina,  and 
as  a  nervous  organ,  which  transforms  the  vibra- 
tory stimulus  into  neural  excitation  and  trans- 
mits it  to  the  brain;  (2)  with  the  sensations  of 
brightness  and  color  as  regards  their  quality, 
number,  classification,  etc.;  (3)  with  the  specific 
processes  which  underlie  and  condition  visual 
sensation;  and  (4)  with  those  perceptions  of 
things  and  events  which  come  to  mind  through 
the  avenue  of  sight 

The  Visual  Apparatus. —  This  apparatus  con- 
sists of  the  eye,  the  optic  nerve,  subcortical  cen- 
tres (of  the  corpora  quadrigemina  and  thalami), 
and  terminal  or  central  areas  in  the  cortex  of 
the  occipital  lobes.  It  is  generally  believed  that 
visual  sensations  are  directly  correlated  with 
the  functions  of  the  last  or  cerebral  part,  only, 
of  the  visual  mechanism;  the  office  of  the  eye, 
the  optic  nerve,  and  the  lower  centres  being  the 
transmutation  of  ether-vibrations,  the  transmis- 
sion of  nervous  impulses  to  the  brain,  and  the 
setting  up  of  various  movements  —  such  as  ro- 
tation of  the  eyes,  accommodation,  and  winking 
—  which  are  important  factors  in  visual  percep- 
tion. 

In  the  human  adult,  the  eye  is  a  spheroidal 
mass  having  an  antero-posterior  diameter  of 
about  one  inch.  The  central  part  of  its  front 
surface  (the  cornea)  possesses  a  higher  convex- 
ity than  the  remaining  ojiaque  surface.  It  is  seen 
from  a  lateral  position  as  a  bulging  transparent 
covering.  The  eye  is  invested  with  three  coats 
and  its  interior  is  divided  into  two  chambers;  a 
smaller  anterior  cavity  containing  the  aqueous 
humor  and  a  larger  posterior  cavity  filled  with 
the  vitreous  body.  Between  the  two  chambers 
lie  the  iris  (the  colored  part  of  the  eye),  its 
circular  opening  (the  pupil),  and  the  crystalline 
lens. 

The  function  of  the  refracting  mechanism, 
which  includes  the  cornea,  the  aqueous  and 
vitreous  humors,  and  the  lens,  is  to  focus  the 
light  entering  the  eye,  and  to  project  upon  the 
retina  a  small  inverted  image  of  the  object  seea 
The  eye  is  essentially  a  small  camera.  It  dif- 
fers, however,  from  the  ordinary  photographic 
camera  in  adjusting  its  focus  for  different  dis- 
tances by  changing  the  convexity  of  its  lens  — 
not  by  altering  the  position  of  its  sensi- 
tive surface,  the  retina.  The  process  of  in- 
creasing the  convexity  of  the  crystalline  lens  is 
known  as  accommodation.  It  is  compassed  by 
the  reflex  action  of  the  ciliary  muscles  which 
permits  the  lens  to  bulge  forward  in  viewing 
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near  objects  and  to  flatten  out  in  viewing  dis- 
tant objects.  The  retinal  focus  is  thus  main- 
tained. The  eye  rests  in  its  socket  on  a  cushion 
of  fat,  and  is  turned  in  its  orbit  by  the  joint 
action  of  three  pairs  of  antagonistic  muscles,  the 
internal  and  external  recti,  the  superior  and  in- 
ferior recti,  and  the  superior  and  inferior  obliqui. 
Since  the  two  eyes  function  as  a  single  organ 
(binocular  vision),  it  is  important  that  they 
move  together  and  thus  bring  the  images  of  an 
object  upon  corresponding  retinal  areas.  The 
turning  inward  of  the  eyes  in  their  common 
fixation  of  an  object  is  called  convergence. 

The  true  nervous  end-organs  for  vision  lie 
in  the  retina.'  The  retina  is  a  complex  structure, 
of  no  less  than  eight  strata  or  layers,  which 
forms  the  innermost  coat  for  the  posterior  part 
of  the  eye.  Within  it  are  the  rods  and  cones, 
which  stand  closely  connected  with  the  neural 
elements  leading  to  the  brain,  and  which  are 
probably  the  seat  of  those  changes  that  trans- 
form the  vibrations  of  the  luminiferous  ether 
into  the  immediate  stimulus  for  nervous  excita- 
tion. The  neural  elements  (nerve-fibres)  which 
transmit  the  excitation  unite  near  the  centre  of 
the  retina,  pierce  the  outer  investments  of  the 
eye  at  the  porus  opticus  —  called  also  the  *blind 
spot,"  because  the  retina  at  this  point  is  insensi- 
tive to  light  —  and  continue  as  the  optic  nerve. 
The  two  optic  nerves  come  into  communication 
below  the  brain,  in  the  median  plane  of  the 
body,  and  form  the  optic  chiasma.  Beyond  the 
chiasma  there  is  a  second  division,  a  part  of 
the  fibres  of  both  nerves  passing  to  each  hem- 
isphere of  the  cerebrum. 

Sensations  of  Color  and  Brightness. —  Visual 
sensations  include  the  colors  seen  in  the  solar 
spectrum,  a  series  of  purples  ranging  between 
red  and  violet,  and  all  the  grays,  whites,  and 
blacks.  Colors  proper  (that  is,  excluding  mere 
brightness  qualities)  form  a  closed  series  in 
which  one  may  pass  by  small  gradations  from 
any  quality,  as  red  or  green,  through  every  other 
quality,  and  arrive  finally  at  the  starting  point. 
For  this,  it  is  only  necessary  to  join  the  red  and 
violet  ends  of  the  spectrum  by  inserting  the  pur- 
ples. The  closed  color-series  naturally  falls  into 
halves.  The  one  half  contains  the  reds,  oranges, 
and  yellows,  which  obviously  belong  to  a  single 
group  of  qualities,  the  ".warm"  colors;  the  other 
half,  the  greens,  blues,  and  violets,  the  *cold* 
colors.  The  line  of  division  falls  in  the  purples 
on  the  one  side,  and  in  the  yellow-greens  on  the 
other,  both  these  colors  including  transitional 
points  between  the  two  types.  Within  each 
group,  again,  may  be  distinguished  two  sub-types, 
the  red  and  yellow  types  in  the  one,  the  blue 
and  green  in  the  other.  To  each  group  belong 
several  neighboring  qualities  which  merge  grad- 
ually into  one  another.  To  complete  the  classi- 
fication of  visual  sensations  it  is  necessary  to 
bring  the  color  sensations  into  relation  with 
brightness  (the  gray  series).  That  an  intimate 
relation  obtains  between  the  two  series  is  shown 
by  the  fact  that  each  color  has  itself  a  certain 
brightness;  the  yellow  of  the  spectrum,  for  ex- 
ample, has  a  brightness  corresponding  to  a  light 
gray,  while  spectral  blue  corresponds  in  bright- 
ness to  a  medium  gray.  Moreover,  it  is  possible  to 
pass  gradually  from  any  color  to  a  pure  bright- 
ness. This  transition  occurs,  for  example,  in  the 
fading  of  painted  surfaces  into  gray.  In  such  a 
case,  the  richness  or  saturation  of  the  color  is 
said  to  be  reduced.    The  relation  of  color  tones 


(colors  in  the  narrower  sense)  to  each  other,  to 
brightness,  and  to  saturation  is  represented  in 
the  accompanying  figure  (Fig.  i).  The  vertical 
axis  (W  Blk)  of  the  double  pyramid  represents 
the  gray  series  from  white  to  black.  The  letters 
around  the  base  (G,  01,  Y,  Or,  etc.)  stand  for 
color  tones  at  maximal  saturation.  The  satura- 
tion of  any  tone  is  represented  by  the  length  of  a 
perpendicular  dropped  from  the  point  in  the  base 
where  the  color  is  found  upon  the  gray  axis; 
the  brightness  of  anjr  tone,  by  the  point  where 
this  perpendicular  strikes  the  axis.  The  inclina- 
tion of  the  base  brings  the  perpendicular  from 
yellow  (Y)  higher  up  the  axis  than  the  perpen- 
dicular from  blue  (B).  This  is  in  accord  with 
the  greater  brightness  of  the  former  color.  The 
number  of  pure  brightnesses  that  can  be  discrim- 
inated is  estimated  to  lie  between  650  and  800; 
the  number  of  cclor  tones  —  reds,  greens,  vio- 
lets, etc. —  is  about  150. 

To  produce  the  large  number  of  possible 
color  tones  it  is  not  necessary  to  have  recourse, 
to   a   corresponding   number   of   wave-lengths ; 


Fio.  I. —  Color  Pyramid. 

for,  given  a  small  number  of  tones,  properly 
chosen,  it  is  possible  to  produce  all  the  others  by 
the  process  of  color-mixture.  One  of  the  most 
common  methods  of  mixing  colors  is  by  the  use 
of  pigments ;  another  is  by  rapid  rotation  of  the 
color-wheel,  which  carries  two  or  more  sectors 
of  colored  paper  or  cardboard.  At  a  certain 
rate  of  revolution  of  the  color-wheel  the  ob- 
server ceases  to  see  the  separate  sectors  and  sees 
instead  a  single  homogeneous  color  which  is  dif- 
ferent from  either  of  the  sectors  used.  The  tone 
of  the  "mixed"  color  depends  upon  the  relation  of. 
the  colors  mixed.  If  two  colors  stand  near  each 
other  in  the  spectrum,  the  "mixed"  color  is  in- 
termediate: for  example,  red  and  yellow  mixed 
give  an  orange,  violet  and  red,  a  purple.  There 
is,  however,  for  each  color,  a  "complementary" 
color  which  when  mixed  with  it  in  a  certain  pro- 
portion gives  —  not  a  color  tone'  at  all,  but  —  a 
pure  gray  or  white.    It  should  be  noted  that,  in 
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every  case,  it  is  stimuli  that  are  mixed  and  not 
sensations;  that  the  mixture  is  of  physical  or 
physiological  processes,  not  mental  processes.  A 
■mixed"  color  is  as  simple,  psychologically,  as 
any  other. 

Visual  sensation  depends  not  only  upon  the 
light  stimulus  to  which  the  eye  is  exposed  and 
upon  the  mixture  of  stimuli,  it  depends  also 
upon  (a)  the  part  of  the  retina  stimulated,  (J>) 
the  stimulation  of  adjacent  areas,  and  (c)  cer- 
tain more  or  less  permanent  effects  left  by  the 
stimulus  upon  the  visual  organ. 

(o)  It  is  only  in  the  central  part  of  the 
retina  —  the  part  lying  about  the  fovea  or  spot 
of  clearest  vision  —  that  all  the  colors  are  seen ; 
further  out  toward  the  periphery  of  the  retina 
lies  a  zone  in  which  reds  and  greens  are  not 
sensed  (only  blues  and  yellows),  and,  still  fur- 
ther out,  an  outermost  zone  whose  stimulation 
gives  rise  to  brightness  sensations,  only.  That 
is  to  say,  the  normal  eye  is  totally  color-blind 
over  a  part  of  its  sensitive  area  and  partially 
color-blind  over  a  second  part.  Abnormal  color- 
blindness, then,  which  is  relatively  common  in 
the  race,  may  be  regarded  —  at  least  in  its  com- 
moner forms  —  as  an  extension  to  the  fovea  of 
the  normal  color-blindness  of  the  normal  eye. 

The  eye  is  a  chemical  sense ;  that  is,  chemical 
processes  are  interpolated  between  the  reception 
by  the  eye  of  light-waves  and  the  neural  proc- 
esses that  are  ultimately  set  into  function  by 
them.  Two  special  results  follow  from  this  fact. 
First,  stimulation  is  not  strictly  confined  to  the 
part  of  the  retina  directly  affected  by  light ;  and, 
secondly,  nervous  excitation  continues  after  the 
external  stimulus  has  ceased  to  operate.  (6) 
The  first  of  these  results,  retinal  irradiation  of 
chemical  or  photo-chemical  processes,  is  strik- 
ingly demonstrated  by  the  phenomena  of  con- 
trast A  patch  of  white  looks  whiter  if  it  is 
placed  on  a  black  surface;  black  looks  blacker 
m  the  neighborhood  of  white.  In  a  similar 
manner,  the  saturation  of  a  color  (for  example, 
red)  is  enhanced  if  it  is  brought  near  a  com- 
plementary color  (blue-green) ;  and,  finally,  a 
gray  in  the  immediate  neighborhood  of  a  color 
(for  example,  green)  is  tinged,  under  certain 
conditions,  with  the  complementary  of  that  color 
(purplish  red).  The  last  case,  the  induction  of 
a  contrast  color  upon  a  gray,  may  be  observed 
in  the  shadows  of  snow,  which  often  look  blue 
under  yellow  sunlight.  The  general  effects,  both 
of  brightness  and  of  color  contrast,  are,  more- 
over, frequently  to  be  seen  in  clothing  and  in 
interior  decorations.  The  fundamental  law  of 
contrast  is  that  the  contrast  effect  is  always  in 
the  direction  of  the  opposite  brightness  or  of 
the  complementary  color,  (c)  The  result  of 
continued  stimulation  of  the  eye  is  to  change 
the  condition  of  excitability  of  that  organ.  If 
large  colored  glasses  be  worn  before  the  eyes 
for  several  minutes  the  tmnatural  hue  of  ob- 
jects, which  is  at  first  very  noticeable,  gradu- 
ally disappears.  With  blue  glasses,  objects  at 
first  look  bluish,  but  finally  return  to  their 
proper  tones.  The  eyes  are  said  to  have  be- 
come blue-adapted.  A  similar  effect  is  produced 
if  only  a  small  part  —  not  the  whole  of  the 
retina  —  is  exposed  for  some  moments  to  colored 
light.  A  piece  of  red  paper,  for  example,  hung 
on  a  gray  wall  and  fixated  steadily  gradually 
loses  its  saturation  and  approaches  a  gray.  But 
not  only  is  the  excitability  of  the  eye  altered 
under  continued  stimulation ;  it  remains  altered, 


as  noted  above,  even  after  the  exciting  cause 
has  ceased  to  operate.  When  the  blue  glasses 
are  removed  the  landscape  looks  yellowish ; 
the  observer  is  yellow-sighted.  Similarly,  when 
the  red  paper  is  removed,  a  bluish-green  patch 
appears  upon  the  gray  wall.  The  first  result 
is  due  to  general  adaptation,  the  second  to  local 
adaptation.  In  both  mstances,  adaptation  forms 
a  predisposition  for  seeing  colors  which  are 
complementary  to  the  original  stimulating  colors. 
The  result  of  local  adaptation  (as  the  bluish- 
green  patch  induced  by  the  reddish  paper)  is  a 
negative  after-image.  Adaptation  and  after- 
images follow  the  same  course  with  bright- 
nesses as  with  colors.  It  is,  for  example,  a 
matter  of  common  observation  that  confinement 
in  a  darkened  room  enhances  the  brightness  of 
objects  seen  subsequently  in  full  light;  that  ex- 
posure to  a  strong  light  (sunlight  on  snow) 
tends  to  reduce  the  apparent  brightness  of  ob- 
jects seen  afterward  in  moderate  illumination, 
and,  finally,  that  fixation  of  a  dark  or  a  light 
area  induces  a  negative  after-image  of  the  op- 
posite brightness.  All  these  phenomena  illus- 
trate the  effects  of  adaptation. 

Theories  of  Visual  Sensations. —  These 
theories  aim  to  set  forth  the  conditions  under 
which  the  sensations  arise.  The  most  important 
in  the  field  are  the  rival  theories  of  Hermann 
v.  Helmholtz  and  E.  Hering.  The  Helm- 
holtz  theory  provides  for  three  primary  sensa- 
tions, red,  g^reen,  and  blue  (or  violet),  which 
rest  upon  three  distinct  processes  of  excitation, 
in  the  visual  apparatus.  To  explain  the  large 
number  of  spectral  qualities,  it  is  assumed  that 
these  three  processes,  combined  in  varying  pro- 
portions, give  rise  to  all  possible  color  qualities, 
and  that  in  equal  amounts  they  produce  gray. 
The  theory,  which  was  outlined  by  Thomas 
Young  and  elaborated  by  Helmholtz,  was  de- 
signed primarily  to  _  account  for  the  facts  of 
color-mixture;  that  is,  for  the  production  of  a 
large  number  of  "intermediate"  qualities  and 
of  grays  by  means  of  a  few  "elementary*  sensa- 
tions. These  facts  of  color-mixture  it  covers 
well;  but  it  fails  —  particularly  in  its  traditional 
form  —  to  explain  many  other  facts  of  color 
vision,  notably  the  possibility  of  obtaining  gray 
in  the  absence  of  color  tone  (as  in  color-blind- 
ness, peripheral  vision,  and  from  stimuli  of 
small  extent).  Recently,  important  modifications 
and  additions  have  been  mtroduced  into  the 
theory  which  have,  in  a  measure,  removed  its 
deficiencies. 

The  Hering  theory  rests  upon  a  basis  quite 
different  from  that  of  the  Helmholtz  theory. 
Hering  posits  three  retinal  substances;  but  he 
makes  each  of  these  the  seat  of  antagonistic 
processes  —  processes  of  assimilation  or  build- 
ing up  and  of  dissimilation  or  tearing  down. 
To  each  of  these  processes  in  each  substance 
corresponds  a  "primary"  color.  Assimilation  of 
one  substance  gives  rise  to  blue;  dissimilation 
of  the  same  substance,  to  yellow.  This  sub- 
stance is  called  briefly  the  blue-yellow  substance. 
Similarly  the  other  two  substances  are  called 
the  red-green  substance  and  the  black-white 
substance.  Blue,  green,  and  black  correspond  to 
the  three  assimilative  processes ;  yellow,  red, 
and  white  to  the  three  dissimilative  processes. 
All  forms  of  stimulation  affect  the  black-white 
substance;  but  certain  wave-lengths  produce  no 
effect  upon  the  other  two  substances.  More- 
over, the  black-white  substance  appears  m  great- 
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est  quantities,  is  most  widely  distributed  through- 
out the  visual  apparatus,  and  is  most  easijy  set 
into  function.  Since  assimilation  and  dissimila- 
tion are  opposed  processes,  the  principle  of  an- 
tagonism assumes  great  sigiiificance  in  Hering's 
theory:  the  principle  is,  indeed,  its  most  char- 
acteristic feature.  Its  application  to  comple- 
mentary colors  —  where  the  opposed  processes 
in  the  several  substances  cancel  each  other  —  to 
contrast,  to  adaptation,  to  after-images,  etc.,  fol- 
lows naturally  from  the  fundamental  concep- 
tion. Although  the  Hering  theory  is  open  to 
attack  on  various  technical  grounds,  it  undoubt- 
edly covers  the  whole  ranp;e  of  visual  sensation 
more  adequately  than  its  rival.  There  is  a  good 
deal  that  is  hypothetical  in  both  theories.  This 
is,  however,  a  fault  that  recent  work  on  the 
histology  of  the  eye  and  on  the  function  of  the 
retinal  elements  is  doing  mjich  to  remedy. 
Within  the  last  few  years  several  new  theories 
of  visual  sensation  have  come  into  the  field. 
Most  of  them  may,  however,  be  regarded  asi 
modifications  of  one  or  other  of  the  more  clas- 
sical theories  just  discussed.  Their  value  and 
their  relation  to  the  older  theories  must  be 
sought  in  the  current  literature  of  the  subject 

Visual  Perception. —  It  is  characteristic  of 
visual  perception  that  all  objects  seen  are 
spatial  objects;  that  is,  they  occupy  some 
place,  some  position  in  the  spatial  world; 
and  they  possess,  likewise,  spatial  properties, 
form,_  distance,  direction,  etc.  This  character- 
istic, it  should  be_  noted,  is  shared  by  tactual  per- 
ceptions; but  it  is  not  a  mark  of  perception  in 
general  —  not,  for  example,  of  the  perceptions  of 
melody,  harmony,  and  rhythm.  Since  all  visual 
perceptions  are  spatial,  the  chief  problem  they 
offer  to  psychology  is  the  analysis  of  the  spatial 
factors  and  the  search  for  the  conditions  under 
which  these  factors  operate. 

The  simplest  factor  in  visual  space  is  exten- 
sion. Every  visual  sensation  comes  to  con- 
sciousness as  an  extended  sensation.  A  color 
is  always  *spread  out* ;  its  parts  lie  side  by  side. 
In  this  respect,  colors  and  brightnesses  are 
essentially  different  from  tones  and  noises,  which 
lack  the  attribute  of  extension.  Space,  as  it  is 
perceived,  is  an  orderly  arrangement  of  extended 
objects.  It  never  exists  by  itself  alone.  There 
is  no  such  thing,  in  perception,  as  "mere"  space 
or  "empty"  space.  Only  by  abstraction  are  the 
spatial  properties  removed  from  objects;  only 
by  abstraction,  as  in  mathematics,  does  emp^ 
space  come  into  existence.  Even  such  quasi- 
abstract  constructions  as  the  line  and  the  point 
do  not  properly  figure  in  the  psychology  of  space. 
It  is,  however,  customary,  within  psychology,  to 
distinguish  two-dimensional  and  three-dimen- 
sional spaces ;  not  because  they  differ  fundamen- 
tally, but  because  they  rest  in  part  upon  different 
conditions.  The  retina,  being  an  extended  organ 
upon  which  stimuli  fall  in  patterns  —  thanks  to 
the  refractive  functions  of  the  transparent  media 

—  forms  a  natural  substrate  for  the  perception 
of  surface  magnitudes.  But  the  retina  is  not 
so  well   adapted   for  tridimensional   perception 

—  perception  of  solid  objects.  A  special  provi- 
sion for  depth-perception  is  made,  however,  in 
binocular  vision ;  that  is  to  say,  in  the  difference 
of  the  two  retinal  images  which  are  thrown  upon 
the  two  eyes  by  a  single  object.  This  difference 
in  binocular  images  depends  upon  the  different 
oositions  from  which  the  two  eyes  observe  the 


object.  Now  it  is  conceivable  that  the  two  un- 
like images  should  have  come  to  consciousness 
as  two  distinct  objects.  But,  as  a  matter  of 
fact,  they  do  not,  except  under  unusual  circum- 
stances—  as  when  one  squints  or  presses  with 
the  finger  upon  one  eyeball.  They  do  not  even 
come  to  consciousness  as  two  discrepant  views 
of  the  same  object.  The  difference  in  retinal 
images  functions  solely  in  the  perception  of 
depth  or  solidity.  This  is  the  principle  involved 
in  stereoscopic  vision.  Binocular  perception  of 
depth  may  be  produced  artificially  by  means  of 
the  stereoscope,  an  instrument  which  presents 
to  the  two  eyes,  under  favorable  conditions,  two 
slightly  different  plane  pictures  of  an  object. 
Stereoscopic  vision  derives  secondary  aid,  in 
ordinary  perception,  from  linear  and  aerial  per- 
spective, from  the  known  size  of  objects  of 
reference,  from  change  of  position  of  the  ob- 
server as  well  as  of  objects,  from  distribution  of 
light  and  shade,  etc. 

The  spatial  functions  of  the  eyes  depend  as 
well  upon  ocular  movements  and  the  sensations 
which  they  arouse  as  upon  the  immediate  retinal 
factors  just  considered.  It  has  been  demon- 
strated, by  many  lines  of  experimentation,  that 
were  the  eyeballs  set  firmly  within  the  head 
without  the  possibility  of  movement  (a  condi- 
tion which  is  approximated  in  the  case  of  cer- 
tain fishes)  visual  perception  of  objects  would 
be  enormously  handicapped.  In  the  first  place, 
movement  allows  the  eye  to  travel  over  the 
object,  exploring  it  from  point  to  poitit;  in 
the  second  place,  it  sets  up  sensations  both  in  the 
external  muscles  that  rotate  the  eye  and  in  the 
internal  muscles  of  accommodation :  and  finally, 
it  is  probable  that  to  these  factors  must  be  added 
articular  sensations  from  the  rubbing  of  the  eyes 
in  their  sockets.  All  these  sensations,  muscular, 
tendinous,  and  articular,  play  important  roles  in 
the  determination  of  the  spatial  properties  and 
relations  of  objects. 

The  eyes,  regarded  as  a  perceiving  organ, 
may  be  said,  then,  to  fall  into  three  parts ;  the 
retinas,  which  mediate  visual  sensations  proper, 
and  which  function  as  a  true  double  organ,  the 
dioptric  media,  which  focus  the  rays  of  light 
upon  the  retinas,  and  the  movement-apparatus, 
which  both  alters  the  position  of  the  retinal 
image  and  itself  contributes  kinxsthetic  sensa- 
tions from  muscle,  tendon,  and  orbit. 

Consult:  Calkins,  'Introduction  to  Psychol' 
ogy'  (1901),  ch.  ii. ;  James,  'Principles  oi 
Psychology'  (1896),  Vol.  II.,  ch.  xx.;  Kuelpe, 
'Outlines  of  Psychology'  (1895),  PP-  351-373; 
Stout,  'Manual  of  Psychology'  (1899),  pp.  141- 
170;  Wundt,  'Human  and  Animal  Psychology'; 
Titchener,  'Experimental  Psychology,'  Vol.  I. 
(1901),  Part  II.,  ch.  i.  For  the  structure  and 
functions  of  the  eye,  consult  also  general  text- 
books of  physiology.    See  Eye. 

I.  M.  Bentley, 
Asst.  Professor  Psychology,  Cornell  University. 

Vision,  Defects  of.  The  conditions 
classed  as  defects  of  sight  or  vision  are  mainly 
due  to  anomalies  in  the  structure  of  the  eye, 
causing  errors  of  refraction  and  other  visual 
irregularities.  Among  the  more  common  01 
these  defects  is  that  of  astigmatism  (q.v.), 
which  is  usually  characterized  by  a  symmetry  in 
the  curvature  of  the  cornea  (q.v.)  in  different 
meridians.  Color-blindness  (q.v.)  is  a  serious 
disability  in  certain  occupations.    Day-blindness 
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(nyctalopia)  is  a  condition  in  which  one  sees 
better  in  a  dim  li^ht  than  in  a  bright  light,  due 
to  some  opacity  m  the  cornea,  the  crystalline 
lens,  etc.  It  occurs  in  amblyopia  (q.v.)  and 
other  affections  which  produce  dimness  of 
vision.  Night-blindness  (nemeralopia),  on  the 
other  hand,  is  a  state  in  which  the  person  af- 
fected has  normal  vision  in  an  ordinary  light, 
but  in  twilight  becomes  suddenly  bHnd.  Double 
vision  (diplopia)  occurs  when,  as  in  some  cases 
of  squintmg,  each  eye  sees  things  separately. 
This  defect  arises  from  derangement  of  the 
visual  axis,  sometimes  through  muscular  par- 
alysis. 

In  longsightedness  or  farsightedness  (hy- 
|>eropia  or  hypermetropia)  objects  are  seen  dis- 
tinctly only  at  a  range  beyond  that  belonging  to 
normal  vision.  Owing  to  the  shortness  of  the 
eye-cavity  the  lenses  are  unable  to  converge  the 
rays  to  a  focus  within  the  limits  of  the  eye- 
chamber,  the  image  being  therefore  formed  (the- 
oretically) behind  the  eye.  This  defect  is  cor- 
rected by  the  use  of  convex  lenses,  which  by 
converging  the  rays  of  light  cause  the  image  to 
fall  on  the  retina._  Shortsightedness  or  near- 
sightedness (myopia)  is  the  reverse  of  long- 
sightedness in  causes  as  well  as  in  effects.  In 
this,  owing  to  the  too  g^reat  power  of  the  crys- 
talline lens,  or  to  the  extension  of  the  eye-cavity 
too  far  backward,  images  from  objects  at  some 
distance  are  formed  in  front  of  the  retina,  mak- 
ing the  sight  confused,  if  not  entirely  defective, 
for  things  beyond  a  certain  limited  range,  while 
rendering  it  very  clear  for  near  objects.  For 
remedying  this  condition  biconcave  glasses  are 
employed,  which,  unless  the  myopia  is  serious, 
need  be  used  only  for  looking  at  objects  far  off. 
Shortsightedness  and  longsightedness  are  usu- 
ally congenital. 

Presbyopia  is  a  defect  similar  to  hyperopia, 
and  usually  comes  on  with  advancing  years, 
natural^  beginning  from  the  40th  to  the  4Sth 
year  It  is  due  to  diminished  focusing  power 
and  lessened  elasticity  of  the  lens,  the  result  of 
which  is  that  the  image  of  a  near  object  is  not 
clearly  formed  on  the  retina,  but  is  formed  be- 
hind it.  while  distant  objects  are  seen  as  well 
as  ever.  Convex  lenses  are  used  for  remedying 
this  condition. 

Strabismus  or  squinting  is  a  deformity  often 
seen,  and  is  ascribed  to  want  of  parallelism  in 
the  visual  axes  when  the  effort  is  made  to  direct 
both  eyes  to  an  object  at  the  same  time.  It  may 
be  due  to  loss  of  power  (paralysis)  of  one  or 
more  of  the  eye  muscles;  and  this  may  depend 
on  a  merely  local  affection,  or  may  be  a  symp- 
tom of  serious  brain  disease.  But  in  the  ma- 
jority of  instances  and  in  all  ordinary  cases  no 
such  condition  is  present.  The  squint  is  said  to 
be  convergent  when  the  squinting  eye  is  directed 
toward  the  nose,  and  divergent  when  it  is  di- 
rected toward  the  temple;  the  convergent  is 
much  the  more  common.  Concomitant  strabis- 
mus is  a  variety  of  which  the  amount  continues 
about  the  same  in  all  ijositions  of  the  fixation- 
point.  When  the  direction  of  the  eyt  or  eyes  is 
upward  or  downward  the  squinting  is  said  to  be 
vertical  Convergent  squint  usually  comes  on 
during  childhood,  most  often  from  the  2d  to 
the  7th  year.  It  is  sometimes  due  to  defective 
sight  in  the  squinting  eye,  from  congenital  ab- 
normality, severe  inflammation,  or  injury;  but 
very  often  no  such  condition  is  present.  In  a 
large  proportion  of  cases  it  is  accompanied  by 
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hypermetropia,  and  is  due  to  the  increased  effort 
of  accommodation  required  to  see  near  objects, 
beinp;  associated  with  an  increased  and  dispro- 
portionate effort  of  convergence.  In  such  cases, 
if  suitable  glasses  can  be  worn  as  soon  as  the 
squint  begins  to  show  itself,  it  may  be  prevented 
from  becoming  permanent.  In  other  cases  the 
presence  of  a  squint  may  be  traced  to  worms, 
the  irritation  of  teething,  etc. ;  and  it  disappears 
when  the  cause  is  removed.  Divergent  squint 
is  very  rarely  present  without  considerable  de- 
fect in  the  sight  of  the  squinting  eye,  except 
where  it  is  the  result  of  over-correction  of  a 
convergent  squint  by  operation.  It  is  often  as- 
sociated with  myopia,  as  the  other  form  is  with 
hypermetropia.  The  surgical  operation  for  the 
correction  of  a  squint  consists  in  the  division  of 
the  muscle  whose  excessive  activity  leads  to  the 
faulty  position  —  in  convergent  strabismus  the 
internal  rectus,  in  divergent  the  external.  It. is 
often  necessary  to  operate  on  both  ejres  m  the 
same  manner,  even  where  the  squint_  is  monoc- 
ular. In  some  cases  it  is  requisite  in  addition 
to  shorten  the  opposing  muscle.  See  Eye  ;  Oph- 
thalmia; Senses;  Vision. 

Vision  of  Sir  Launfal,  lan'fal.  The,  a  poem 
by  James  Russell  Lowell,  founded  on  an  Arthu- 
rian legend  and  published  in  1845. 

Vision  of  Mirza,  m^r'za.  The,  a  famous 
allegory  by  Joseph  Addison,  which  appeared  in 
No.  159  of  <The  Spectator.> 

Vision  of  Piers  Plowman,  perz  plow'man. 
The,  an  English  poem  of  the  14th  century, 
ascribed,  chiefly  on  the  ground  of  internal  evi- 
dence, to  William  Langlande  (q.v.)  or  Long- 
land,  a  monk  of  Malvern,  in  spirit  a  Carlyle  of 
the  Middle  Ages,  crying  out  against  abuses,  in- 
sisting upon  sincerity  as  the  first  of  virtues. 
This  poem  belongs  to  the  class  of  the  dream- 
poem,  and  reflects  both  the  England  of  the  14th 
century  and  the  visionary,  child-like  medijeval 
mind.  Internal  evidence  fixes  its  date  about 
1362.  Forty  manuscript  copies  of  it,  belonging 
for  the  most  part  to  the  latter  end  of  the  I4tn 
century,  attest  its  popularity.  Three  distinct 
versions  are  extant,  known  as  Texts  A,  B,  and 
C.  The  probable  date  of  Text  A  is  1362-3;  of 
Text  B,  1376-7 ;  of  Text  C,  1398-9.  The  varia- 
tions in  these  texts  are  considerable.  An  imi- 
tation of  the  poem,  called  'Piers  Plowman's 
Crede,'  appeared  about  1393.  The  poet's  vocab- 
ulary is  similar  to  that  of  Chaucer,  and  several 
dialects  are  combined  in  it,_  the  Midland  dialect 
dominating.  The  metre  is  alliterative,  long 
lines,  divided  info  half-lines  by  a  pause.  Each 
line  contains  strong,  or  accented,  syllables  in 
fixed  number,  and  weak  or  unaccented  syllables 
in  varying  number.  Consult  Jusserand,  'Piers 
Plowman:  a  Contribution  to  the  History  of 
English  Mysticism'  (1893), 

Visita'tion,  in  an  ecclesiastical  sense,  the 
visit  of  inspection  by  a  bishop,  archdeacon,  elder 
or  other  authority  to  the  churches  within  his 
jurisdiction.  In  _  the  Protestant  Episcopal 
churches  the  term  is  applied  to  an  annual  assem- 
bly of  clergy  and  church-wardens,  for  the  pur- 
pose of  admitting  church-wardens  elect  to  office, 
reviewing  the  condition  of  the  parish,  answer- 
ing inquiries  relating  thereto  from  the  suoerior 
ecclesiastical  authority,^  and  receiving  a  charge 
from  the  bishop^  or  his  representative.  Under 
the  church  establishment  in  England,  the  annual 
visitation  is  of  an  ofBcial  as  well  as  religiouc 


Digitized  by 


Google 


VISITATION  NUNS  — VITAL  STATISTICS 


character,  and  acts  of  Parliament  bearing  on 
church  affairs  are  then  formally  communicated 
to  the  clergy  and  laity. 

Visitation  Nuns.    See  Orders,  Reugious. 

Visitation,  Right  of,  the  act  of  a  naval 
comniander  who  visits  a  ship  of  another  nation 
to  ascertain  her  character,  and  the  object  of  her 
voyage.  In  time  of  war  a  search  is  likely  to 
follow  if  the  replies  to  inquiries  are  not  satis- 
factory. 

Vistula,  vis'tu-la  (German,  Weichsel),  a 
river  of  Central  Europe,  about  650  miles  long, 
navigable  from  Cracow.  It  rises  on  the  frontiers 
of  Galicia  and  Austrian  Silesia,  on  the  northern 
declivity  of  the  Carpathian  Mountains,  flows 
first  eastward  past  the  town  of  Cracow,  forming 
from  a  point  about  15  miles  below  Cracow,  the 
boundary  of  Galicia  and  Poland,  till  it  receives 
the  San  on  the  right  bank,  when  it  turns  north- 
west through  the  Polish  provinces,  enters  West 
Prussia  a  little  above  Thorn,  and  after  travers- 
ing that  province  divides  into  two  branches,  of 
which  the  eastern,  the  Nogat,  empties  into  the 
Frisches  Half;  the  western  divides  again  about 
five  miles  from  the  Baltic  into  an  eastern  and  a 
western  branch,  the  latter,  the  Dantzic  Vistula 
(which  is  much  the  larger),  proceeding  toward 
Dantzic,  the  former  to  the  Frisches  Haff.  A 
new  channel  cut  since  189^  from  the  head  of  the 
Dantzic  branch  now  carries  most  of  the  water 
directly  to  the  Baltic.  The  navigation  of  this 
river  is  important,  especially  to  Poland,  though 
often  obstructed  by  ice  or  shallow  water.  The 
canal  of  Bromberg  connects  the  Vistula,  through 
the  Netz  and  Warthe,  with  the  Oder.  Several 
navigable  rivers  empty  into  it.  The  area  of  its 
basin  is  about  76,000  square  miles. 

Vita  Nuova,  ve'ta  noo-6'va  (It.  <The  New 
Life>)>  an  early  work  by  Dante,  completed  most 
probably  in  1307. 

Vital  Statistics  may  be  defined  as  the 
science  of  numbers  applied  to  the  life  history 
of  populations.  The  .term  "demography"  is 
nearly  synonymous  wiUi  vital  statistics.  The 
principal  factors  which  are  concerned  in  the 
study  of  vital  statistics  are  the  number  of  the 
population,  and  the  number  of  births,  marriages 
and  deaths  which  occur  in  such  population.  To 
these  may  be  added  statistics  relative  to  the  pre- 
valence of  disease.  The_  facts  which  are  col- 
lected from  different  nations,  communities,  and 
populations,  and  which  are  embraced  in  the  term 
"vital  statistics"  constitute  the  basis  of  definite 
and  accurate  knowledge  upon  many  of  the 
fundamental  principles  of  public  hygiene,  so- 
ciology, and  of  preventive  as  well  as  of  thera- 
peutic medicine.  Among  the.  important  data 
which  are  contributory  to  the  vital  statistics  of  a 
community  are  the  age,  sex,  time  of  year,  race, 
occupation,  and  the  cause  of  death.  Vital  sta- 
tistics also  furnish  the  necessary  data  for  life- 
insurance  calculations. 

Population. —  lOiowledge  of  the  number  of 
the  population  living  in  a  given  community  is 
essential  to  accuracy  of  conclusions  as  to  the 
vital  statistics  of  such  community.  For  example, 
the  intensity  of  the  birth-  or  death-rate  of  a 
district  cannot  be  compared  with  that  of  an- 
other district,  unless  the  number  of  the  popu- 
lation living  in  each  is  known  with  a  fair  degree 
of  _  accuracy.  _  The  number  of  the  population 
living  in  a  given  community  is  determined  by  a 
census  or  counting  of  the  people.    In  mos*  coun- 


tries this  is  performed  once  in  ten  years,  but 
for  the  sake  of  greater  accuracy,  in  some  of  the 
United  States,  an  intermediate  or  five-year  cen- 
sus is  taken.  Various  methods  are  employed  to 
estimate  the  number  of  the  population  in  inter- 
censal  years.  The  method  employed  by  the  reg- 
istrar-general of  England,  and  by  many  other 
authorities,  assumes  that  the  same  rate  of  in- 
crease has  prevailed  as  that  which  existed  be- 
tween the  two  immediately  preceding  census 
enumerations.  This  geometric  rate  is  practically 
the  same  as  is  employed  in  computing  compound 
interest,  and  assumes  that  the  population  in- 
creases, and  that  the  increase  increases  at  the 
same  rate.  The  arithmetical  method  assumes 
that  a  fixed  and  definite  addition  is  made  to  the 
population  in  each  year.  Either  of  these  prin- 
ciples may  be  applied  to  decreasing  as  well  as  to 
increasing  populations. 

The  following  formula  will  be  fotmd  useful 
for  computing  populations  in  intercensal  years: 

Let  P= population  in  a  census  year  1890. 

Let  1^= population  in  a  census  year  1900. 

Let  R=rate  of  increase. 

Then  P*=P-f-R"'  in  the  loth  year  follow- 
ing. 

If  we  begin  with  population  P,  the  population 
at  any  following  year=P(i— r)  «». 

Log  P'=Log  P  +  lolog  R. 

i/io(log  P'— log  P)  =log  R. 

Application: — A  city  of  500,000  has  increased 
to  595430  in  the  ten  year  period  1890-1900 :  what 
is  its  estimated  population  in  1905? 

Log  595,430 =.7748307 

Log  500,000 = .6989700 

■7748307-^6989700    =. 0075861  =logR. 

Log  P  1905  =  .7748307  +  5  (.0075861 )  = 
.8127610= log  of  649,772= estimated  population 
of  city  in  1905. 

In  a  city  or  a  country  like  New  Zealand,  or 
the  city  of  Berlin,  where  a  strict  account  of 
births  and  deaths  is  kept,  together  with  the 
number  of  immigrants  and  emigrants,  the  popu- 
lation can  readily  be  found  by  balancing  the 
natural  increase  due  to  the  excess  of  births  over 
deaths,  and  the  increase  or  decrease  due  to 
mig^tion. 

Registration  of  Births,  Marriages,  and 
Deaths. —  Records  of  births,  marriages  and 
deaths  are  now  compulsory  m  most  European 
countries,  and  in  some  of  the  States  of  the 
Union.  The  States  having  such  registration  are 
the  six  New  England  States,  New  Jersey,  Mich- 
igan, and  New.  York.  Other  States  are  also  pre- 
paring for  similar  work.  Massachusetts  was  the 
first  State  to  adopt  a  complete  sysfem  of 
registration  in  1842.  The  census  bureau  at 
Washington  and  the  American  Public  Health 
Association  have  also  taken  a  lively  interest  in 
aiding  and  forwarding  this  work. 

Registration  of  Disease  and  Sickness.— In 
some  countries  and  States,  and  in  most  cities, 
registration  of  certain  infectious  diseases  which 
are  dangerous  to  the.  public  health  is  compulsory, 
and  by  this  means  information  is  gained  as  to 
the  spread  of  such  diseases,  and  as  to  their 
fatali^._  This  is  accomplished  by  a  system  of 
notification  to  the  health  authorities. 

Births,  Marriages,  and  Deaths  are  commonly 
stated  as  a  rate  per  thousand  of  the  living  pop- 
ulation. In  the  case  of  births  a  more  accurate 
result    would    be    attained    by    comparing   the 
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births  with  the  nimiber  of  women  of  child-bear- 
ing years.  If  it  be  desired  to  make  a  further 
classification  the  legitimate  births  may  be  com- 
pared with  the  number  of  married  women  of 
child-bearing  years  (iS-4S),  and  the  illegitimate 
births  with  the  unmarried  women  of  the  same 
ages.  The  birth-rate  varies  in  different  coun- 
tries from  as  high  as  45  per  1,000  inhabitants  in 
Hungary  to  as  low  as  22  in  France.  Several 
countries  in  Eastern  Canada  occasionally  have 
birth-rates  as  high  as  SS-€o  per  1,000  inhabi- 
tants. The  birth  rate  of  the  New  England 
States  for  the  10  years  1892-1901  was  24.7  per 
1,000,  the  maximum  for  the  same  period  being 
that  of  Masachusetts  (27.1),  and  the  minimum 
that  of  New  Hampshire  (20.5).  The  birth-rate 
has  diminished  in  most  countries  having  regis- 
tration, that  of  England  having  fallen  from  36.3 
per  1,000  in  1876  to  28.4  in  1903.  The  causes  as 
stated  by  NewSholme,  being  the  "postponement 
of  marriage  to  more  mature  years,*  *a  larger 
proportion  of  celibacy*  and  mainly  by  "the  de- 
liberate and  voluntary  avoidance  of  child-bearing 
on  the  part  of  a  steadily  increasing  number  of 
married  persons.'  The  births  of  males  are  in 
most  cotuitries  from  4  to  7  per  cent  greater 
than  those  of  females. 

Still-births  are  usually  excluded  from  the 
birth-rate,  since  they  add  nothing  to  the  living 
population.  They  are  also  excluded  from  the 
death-rate.  Still-births  are  usually  from  2.5  to 
4  per  cent  of  all  births.  The  still-bom  males 
are  about  50  per  cent  greater  in  number  than  the 
still-bom  females. 

Plural  Births.— The  ratio  of  plural  births  in 
different  cotuitries  is  fairly  constant,  when  large 
numbers  are  considered.  During  the  10  years 
1874-83,  in  seven  large  countries  of  Europe 
(France,  Italy,  Austria,  Prussia,  Bavaria, 
Switzerland  and  Sweden)  in  20,000,000  births  the 
cases  of  twins  were  about  12,000  per  1,000,000, 
and  those  of  triplets  about  140  per  1,000,000. 

Marriages. —  Marriages  are  usually  stated 
numerically  as  a  ratio  per  1,000  of  the  _  total 
population,  for  example,  9.5  per  1,000,  which  is 
also  equivalent  to  19  persons  married  per  1,000, 
the  number  of  persons  married  being  twice  the 
number  of  the  marriages.  A  more  accurate 
method  would  be  to  reckon  the  marriage-rate 
as  a  ratio  of  the  number  of  unmarried  persons 
living,  of  marriageable  ages.  The  marriage- 
rate  is  usually  higher  in  the  cities  than  it  is  in 
the  rural  districts.  Conditions  which  affect  the 
marriage-rate  are:  (i)  High  or  low  cost  of  liv- 
ing; (2)  Unequal  distribution  of  the  sexes  at 
marriageable  ages;  and  (3)   Prolonged  war. 

Deaths. —  The  death-rate  is  also  usually 
stated  as  a  ratio  of  the  living  population,  the 
unit  of  time  being  a  year.  This  unit  is  em- 
ployed when  death-rates  for  shorter  periods  are 
stated.  In  many  large  cities  a  weekly  or 
monthly  bulletin  is  issued  in  which  monthly  or 
weekly  death-rates  are  given;  they  represent 
the  number  who  would  die  out  of  each  1,000  of 
the  population,  supposing  the  same  ratio  of 
deaths  to  continue  throughout  the  year.  The 
following  formula  may  be  used  for  obtaining  this 
weekly  annual  death-rate.  The  approximate 
number  of  weeks  in  a  year  being  52.18,  if  the 
population  of  a  city  is  250,000  and  the  number 
of  deaths  in  a  given  week  is  85  then  the  death- 
rate  may  be  obtained  as  follows: 


the  factor  by 
which  the 
weekly  number 
of  deaths  must 
b  e  multiplied 
for  a  city  of 
250,000. 
85  X  .2087  =17.74 ^death-rate     of    the 


250,000  1000 

=4791; =.2087=  • 

52.18  4791 


Then 
week. 

Correction  of  the  Death-rate. —  The  death- 
rate  of  a  city  is  obtained  by  taking  the  ratio  of 
the  deaths  to  the  population;  but,  in  many  cities 
there  are  large  institutions  in  which  many  deatlis 
occur  of  persons  who  are  not  residents  of  such 
cities.  There  are  also  deaths  of  residents  which 
occur  in  other  places,  while  the  persons  are 
away  from  home.  Correction  should  be  made 
for  such  _  deaths.  For  example,  in  1902,  600 
persons  died  in  institutions  of  Boston  who  were 
not  residents,  and  their  deaths  should  be  credited 
to  their  proper  places  of  residence.  Again,  the 
relative  numbers  of  the  population  at  each  age 
differ^  much  in  different  cities,  and  this  fact 
materially  influences  the  death-rate.  If  there  is 
a  large  percentage  of  persons  at  the  ages  of  15 
to  50  when  the  death-rate  is  not  above  8  or  9 
per  thousand,  then  the  general  death-rate  will 
be  low,  but  if  there  is  an  excess  of  children  un- 
der 5  and  of  old  persons  over  70  then  the  general 
death-rate  will  be  high,  other  conditions  being 
equal.  _  It  is  customary  in  English  cities  to  make 
corrections  for  these  conditions,  using  the  death- 
rate  of  the  country  at  different  ages  as  a  stand- 
ard of  comparison. 

Age  and  Sex. —  The  death-rate  differs  at  dif- 
ferent ages,  as  well  as  for  the  two  sexes.  The 
following  table  shows  the  death-rate  by  ages  and 
sexes  for  England  and  for  Massachusetts: 


Ages 

Males 

Femal.-s 

England 
1899 

Mass. 

England 
1899 

Mass. 

1893-7 

1893-7 

0-  5 

'ti 

60.1 

S0.7 

.52.3 

5-10 

5-7 

3-9 

5.8 

10-15 

2.2 

31 

2.3 

3-4 

15—30 

3.6 

5-3 

3-3 

5-7 

30—35 

5-3 

7-5 

4.3 

u 

35-35 

7-« 

9-3 

6.1 

35-45 

13.3 

11.2 

lO.O 

10.7 

45-55 
SS-65 

20.0 

16.7 

■5-4 

■4.9 

37-2 

30.4 

20.8 

26.0 

«5-75 
All    over 

69.8 

152.6 

59-7 
127.0 

6..5 
142.6 

5  "•4 
109.0 

.85 

300.3 

253.8 

272.0 

230.0 

All    ages 

19-5 

20.1 

17-3 

.8.4 

Infant  Mortality. —  The  death-rate  of  infants 
under  one  year  old  is  usually  expressed  for  the 
sake  of  accuracy  as  a  ratio  of  the  births.  In- 
fant mortality  varies  under  different  conditions 
from  as  low  as  90  per  1,000  births  up  to  300  or 
more  in  different  countries. 

The  infantile  death-rate  of  manufacturing 
cities,  and  especially  of  those  which  have  a 
densely  crowded  tenement-house  population,  is 
greater  than  that  of  other  cities,  while  that  of 
rural  districts  is  comparatively  low.  The  in- 
fantile death-rate  of  the  densely  settled  State  of 
Rhode  Island  in  the  10  years  1892-1901  was  165, 
while  that  of  the  more  sparsely  settled  State  of 
Maine  in  the  same  period  was  only  120. 

The  following  table  presents  the  infant  mor- 
tality of  certain  countries  for  different  periods: 
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DEATHS  UNDER    I    YEAR  PER  1,000  BIRTHS. 


COUHTEIKS 


Ireland     

Sweden 

Scotland   

England    

Belgium 

France    

Holland    

luly    

Prussia   

Hungary    . . . . 

Austria  

Saxony    

Bavana 

Massachusetts 
New  England 


Years 

Infant 
Mortality 

1884-88 

94 

1881-90 

97 

1885-90 

120 

1885-91 

144 

1881-91 

159 
•65 

1885-90 

1885-90 

>79 

1884-87 
1886-S7 

19a 

207 

212 

If, 
287 

3000 

1876-95 

161 

1892—1901 

'49 

Masons    and    brick- 
layers      1,001 

Law    clerks     tf07o 

Butchers    i>096 

Printers     J.096 

Plumbers  and  paint- 
era     1,120 

Cotton    mill    opera- 
tives     1,176 


Density  of  Population. —  Density  has  a  de- 
cided effect  upon  the  general  death-rate;  other 
things  being  equal,  the  greater  the  density,  the 
higher  the  death-rate.  Dr.  Farr  found  that  the 
death-rate  varied,  not  in  direct  proportion,  but 
in  proportion  to  the  sixth  root  of  the  different 
densities.  When  applied  to  English,  and  Amer- 
ican urban  populations  at  the  present  day,  how- 
ever, this  rule  does  not  hold  good.  In  English 
cities,  during  the  past  50  years  the  death-rate  ap- 
pears to  have  gradually  diminished,  while  the 
density  has  increased,  thus  showing  that  counter- 
acting sanitary  influences  have  had  an  appreci- 
able effect.  Newsholme  states  that  the  true 
density  is  the  number  of  persons  to  each  room, 
not  the  number  on  a  given  area. 

Effect  of  Occupation. —  The  ntean  age  at 
death  is  not  a  trustworthy  index  of  the  effect 
of  occupations  upon  health.  _  For  example,  if  a 
large  number  of  employees  in  some  industry  is 
thrown  out  of  employment  by  a  strike  or  lock- 
out, and  their  places  are  filled  by  younger  per- 
sons at  lower  wages,  it  is  plain  that  the  mean 
age  at  death  of  the  latter  group^  will  be  less 
than  that  of  the  former  group,  independently 
of  sanitary  conditions.  So  the  mean  age  at 
death  of  judges  is  greater  than  that  of  law 
students,  since  judges  are  not  usually  ap- 
pointed until  after  middle  life.  The  only  trust- 
worthy method  is_  to  compare  the  mortality 
of  those  engaged  in  one  occupation,  and  of  a 
given  age  with  the  mortality  of  those  engaged  in 
other  occupations,  and  of  corresponding  ages. 
The  adoption  of  a  "comparative^  mortality  figure" 
renders  the  comparison  more  intelligible.  This 
method  is  adopted  by  the  registrar-general  of 
England  in  the  Supplement  to  his  55th  Annual 
Report,  from  which  the  following  figures  are 
taken.  These  are  for  the  years  1890-92,  and  are 
based  upon  the  four  age  groups  25-35,  35-45, 
45-55,  55-65  years. 

COMPARATrVE  MORTALITY  FIGURES  OF   MALES  FROM 

25  TO  65  YEARS  OF  AGE,  ENCAGED  IN 

DIFFERENT  OCCUPATIONS. 


Comparative 
OCCOPATIOM       mortality 
figures 

All   males    1,000 

Males     in     selected 
healthy  districts. . .  679 

Occupied  males 953 

Unoccupied  males.. 2,215 

Clergj-men     533 

Gardeners  and   nur- 
serymen     553 

Farmers 563 

Teachers    604 

Kirocers    664 


Slaters    i,}aa 

Steel    grinder* ■  ,41  a 

Brewers    i^j 

Inn      keepers     and 

hotel    servants. .   1,659 
Potters    and    earth- 
enware   makers . .  i  ,706 
File    makers 1,810 


The  foregoing  table  should  be  read  as  fol- 
lows: The  same  number  of  men  aged  25-65 
that  would  give  1,000  deaths  among  all  males, 
would  give  533  among  the  clergy,  563  among 
farmers,  843  among  lawyers,  966  among  phy- 
sicians, 1,659  among  innkeepers,  and  1,810  among 
file  makers.  The  comparatively  high  mortality 
among  the  unoccupied  is  doubtless  due  to  the 
fact  that  the  bulk  of  this  class  consists  of  those 
who  are  physically  feeble  and  unfit  for  employ- 
ment of  any  kind,  and  as  fast  as  these  are  elim- 
inated by  a  high  death-rate,  their  places  are  filled 
by  recruits  from  the  ranks  of  the  employed  class. 
Examining  the  figures  more  specifically  with  re- 
gard to  the  diseases  to  which  persons  employed 
in  certain  occupations  are  liable, —  cancer  ap- 
pears to  cause  a  high  mortality  among  chimney 
sweeps ;  diseases  of  the  nervous  system  among 
brewers,  innkeepers,  file  makers,  and  lead  work- 
ers, bronchitis  among  steel  grinders,  glass-blow- 
ers, manufacturing  chemist^  and  potters;  lead 
poisoning  among  potters,  file  makers,  and  lead- 
workers,  accidents  amo^  railway  employees,  coal 
miners,  and  seamen.  The  effects  of  breathing 
dust  laden  air  are  manifest  among  quarrymen, 
copper  and  zinc  workers,  file  makers,  tin  miners, 
cutlers  and  scissors  grinders,  potters  and  earth- 
enware makers,  in  the  mortality  from  phthisis; 
of  alcoholic  excess  from  the  different  diseases 
which  attack  the  viscera  of  the  body,  the  high- 
est mortality  from  these  causes  (diseases  of  the 
liver,  nervous  system,  the  urinary  organs  and 
gout)  being  found  among  brewers,  inn  servants, 
and  innkeepers  who  are  most  exposed  to  the  evil 
effects  of  alcoholic  excess. 

The  Causes  of  Death.— The  causes  of  deadi 
are  usually  stated  either  as  a  ratio  of  the  mor- 
tality from  all  causes,  or  as  a  definite  propor- 
tion of  the  living  population.  The  latter  is  the 
better  method  when  the  number  of  the  popula- 
tion and  of  each  specific  cause  is  known  with  a 
fair  degree  of  accuracy.  In  the  following  table 
the  mortality  in  England  and  in  Massachusetts 
from  certain  diseases  is  presented  for  the  year 
1900  by  both  methods.^  The  figures  for  Massa- 
chusetts are  for  the  cities  and  towns  having  over 
5,000  in  each,  which  comprise  four  fifths  of  the 
entire  population. 


Comparative 
Occupation     mortality 
figures 

Agricultural  laborers  666 

Coal  miners 727 

Artists,       engineers, 

and     architects. . .  778 

Carpenters    783 

Lawyers    821 

Fishermen     845 

Physicians     966 

Tailors     989 

Woolen   mill   opera- 
tives   996 


DEATH  RATES   FROM   CERTAIN   CAUSES   IN 
AND   MASSACHUStTTS,    I9OO. 

ENGLAND 

Death  rates  per 
10,000  of  the 
population 

Deaths    per    1,000 

of     the    total 

mortality 

England 

Mass. 

England 

Mass. 

Consumption 

Measles     

Scarlet  fever   . . 

Diphtheria 

Whoopinft  cough 
Typhoid  fever. . 
Bronchitis     .... 

Pneumonia    

Diarrhoea      and 
dysentery    . . . 

Cancer  

Influenza  

Smallpox     

.3.3 
3-9 
1.2 
2.9 
3-5 

,kl 

13-7 
7.t 

8.3 
5.0 

.OJ 

18.7 
1.0 
1.5 
5-9 
1.2 
3.2 

•44 

6.5 
a.  3 
.01 

21.6 

6.S 
15.9 
•9.5 

9'2i 

75.4 
39.0 

45. 5 
.»4 

iot.6 
It 

27.8 

•00.7 
79- • 

357 

•  3.4 

•0$ 
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JJ/r -tables. —  Life-tables  oifer  an  accurate 
means  of  measuring  the  probabilities  of  life  and 
death.  They  represent  *a  generation  of  indivi- 
duals passing  through  time.**  The  data  which 
are  required  for  the  construction  of  a  life- 
table  are  the  number  and  ages  of  the  living,  and 
the  number  and  ages  of  the  dying,  (i)  The- 
oretically, the  best  plan  for  forming  a  life-table 
would  be  to  observe  a  definite  number  of  chil- 
dren, say  100,000  or  1,000,000,  all  bom  at  the 
same  time,  throughout  life,  entering  in  a  column 
the  number  who  remain  alive  at  the  end  of  each 
successive  year  until  all  are  dead.  In  a  sec- 
ond column  the  number  dying  before  the  com- 
pletion of  each  year  of  life  is  also  entered  op- 
posite the  corresponding  age  in  the  first  column. 
The  number  who  die  under  one  year  of  age  is 
placed  in  the  column  opposite  the  age  o  and  so 
on.  This  method  being  impracticable,  it  be- 
comes necessary  to  resort  to  other  and  shorter 
methods.  (2)  If  any  large  number  of  children 
could  be  traced  through  life,  however  various 
the  dates  of  their  birth,  a  life-table  could  be 
constructed  from  the  data  thus  observed,  if  the 
numbers  of  the  living  and  dying  in  each  year  of 
life  are  known.  (3)  The  mortality  experience 
of  a  single  year  may  be  exceptional,  hence  it  is 
customary  to  fake  the  experience  of  a  series  of 
years,  five  or  ten,  for  example,  as  is  usually 
done  in  constructing  the  English  life-tables. 
The  numbers  of  children  of  each  sex  at  birth  are 
not  equal,  hence  it  is  customary  to  start  with 
the  proportionate  number  of  each  sex  actually 
born.  For  example,  in  a  city  of  1,000,000  in- 
habitants in  the  10  years  1890-1900  there  were 
300,000  living  births  or  30  per  1,000  annually,  but 
the  numbers  of  each  sex  were  152,460  males  and 
147.540  females,  or  in  the  ratio  of  50,820  males 
and  49,180  females,  these  two  combined  making 
100,00a  Dr.  Newsholme  describes  the  method 
of  construction  of  his  life-table  as  follows,  in  his 
second  Brighton  life-table  published  at  Brighton, 
England,  in  1903: 

Knowing  the  number  living  and  dying  in  each  year 
of  life  the  probability  of  living  one  year  is  represented 
for  each  year  of  lite  except  the  first  by  the  fraction 

number  of  survivors  at  end  of  year. 

number  of  living  at  beginning  of  year. 

The  deaths  in  the  first  year  are  very  unequally 
distributed.  Out  of  3,036  male  deaths  under  one 
year  of  age  in  Brighton  in  1891-igoo,  2,142  oc- 
curred in  the  first  and  894  in  the  second  half 
year.  The  probability  for  the  first  year  of  life 
is  obtained  by  dividing  the  mean  population 
minus  the  deaths  in  the  second  six  months  of 
life,  by  the  mean  population  plus  the  deaths  in 
the  first  six  months.    Thus  for  males: 


P.-894 


-=.83194.     Here   p=  probability 


pn= 

P«  +  2142 

of  living  one  year  and  P  =  population  or  years 
of  life  at  each  age. 

Having  found  the  probability  of  living  one 
year  separately  for  the  two  sexes  at  each  age, 
the  life-table  is  now  built  up  step  by  step,  start- 
ing with  100,000  children  at  birth.  In  Brighton 
in  1891-1900  the  births  were  in  the  ratio  of  50,- 
614  males  to  49,386  females,  making  100,000  of 
bodi  sexes.  These  numbers  are  taken  as  the 
number  living  at  age  o.    The  number  of  male 


infants  living  at  the  end  of  a  year  is  obtained  by 
multiplying  50,614  by  the  probability  of  living 
to  the  end  of  the  first  year.  50,614  X  .83194= 
42,108  and  for  the  second  year  42,io8X.952i3  = 
40,092  and  so  on.  The  probability  of  living  one 
year  is  the  best  method  of  stating  the  imme- 
diate prospects  of  life.  The  number  surviving 
at  any  given  age  is  determined  by  the  prol> 
abilities  of  living  a  year  during  all  preceding 
ages.  To  ascertain  the  future  prospects  of  life 
for  each  sex  (mean  expectation  of  life)  we 
must  find  the  total  number  of  years  lived  by  the 
50,614  male,  and  49,386  female  children,  and 
divide  this  sum  by  the  number  living  this  total 
number  of  years.  The  42,108  male  children  sur- 
viving at  the  end  of  the  first  year  of  life  out  of 
50,614  bom  are  reduced  by  death  to  40,092  at 
the  end  of  the  second  year.  After  the  first  year, 
the  deaths  may  be  assumed  to  be  evenly  dis- 
tributed throughout  the  year  and  hence  the 
number  of  survivors  at  the  middle  of  the  sec- 
ond year,  or  the  average  number  of  persons  alive 
during  the  year,  may  be  considered  as  the  mean 
between  42,108  and  40,092  or  41,100.  This  num- 
ber is  termed  P.  It  is  evident  that  the  number 
of  years  of  life  lived  between  ages  i  and  2  by  the 
42,108  males  entering  the  second  year  of  life 
must  equal  the  average  number  living  during  the 
year  or  41,100.  So  during  the  third  year  the 
40,092  males  entering  the  year  live  39,660  years 
and  so  on.    Hence  the  50,614  bom  live  a  total  of 

45.196  +  41,100  +  39,660  +  38,967  +      

-I-  II  -I-  6  -I-  2  -1-  I  =2,272,668  years  until  the  last 
survivor  dies.  This  total,  termed  Q,  and  Qi, 
is  similarly  the  total  number  of  years  lived  by 
the  42,108  males  surviving  at  age  i  and  so  on. 
The  average  life-time  of  each  male  bom  is  thus 

2,272,668  Q, 

or =  Ed  ;   and    generally   Ex     or 

50,614  lo 

the  average  future  life-time  or  expectation  of 

Qx 
life  at  any  age  x  =  — . 

Ix 

BRIGHTON      LIFE-TABLE.         MALES.         (CONDENSED.) 
Based  on  the  mortality  of  the  years  1891— 1900. 


AoB 


IS 

99 


Probabil- 
ity of  liv 
ing     one 
year 


px 

.83194 
•95213 
.97843 
.98670 
.99108 
.99536 


.4750 
.4480 
.4240 


Bom  and 

surviving 

at  each 

age 


Ix 

50.614 
43,108 
40.093 
39.328 
38.706 
38.360 


Popula- 
tion, 01 
years  of 
life  lived 
in  eacb 
year  of 
age 


Px 

4S.«96 
41.100 
39.660 
38.967 
38.533 
38.371 


Popula- 
tion, or 
years  of 
fife  lived 
in  and 
above 
eacb  year 
of    age 


3.273.668 
3.337.473 
3.186.373 
3. 146.713 
2.107.745 
3.069.313 


Mean  af* 
ter-life- 
time,  or 
expecta- 
tion of 
life  at 

eacb    age 


44-90 
53.90 

54-53 
54-7} 
54-48 
53-94 


1.13 
•75 
.50 


A  life-table  similarly  constructed  for  Massa- 
chusetts upon  the  mortality  of  the  five  years 
1893-7  gave  the  following  results  for  the  first 
years  of  life: 
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MALES. 


AoB 


Dying  in 

each  year 

of  age 


8,849 

559 
424 
316 


Born  and 

surviving 

at  each 

age 


Ix 

5'.350 
42,501 

39,889 
39.330 
38,906 


Popula- 
tion or 
years  of 
life  lived 
In  each 
year  of 
age 


46.343 
41,604 
40,298 
39,609 

38,748 


Years   of 

life  lived 

in  and 

above 

each  year 

of  age 


2,263,907 
2,217,564 
2,175,960 
2,135,662 
2,096,053 
2,056,93s 


Expecta- 
tion   of 
life    at 
each  year 
of  age 


44.00 
52.18 
5348 
53-54 
53-29 
52.87 


The  foregoing  analytical  method  requires 
much  calculation  and  interpolation  of  figures  at 
the  intervening  years  between  ages  10,  20,  30, 
etc.  A  convenient  and  fairly  accurate  method 
of  constructing  a  life  table  is  the  graphic  method 
described  by  Newsholme,  in  which  the  data  are 
represented  for  the  population  and  deaths  upon 
sheets  of  cross  section  paper.  Upon  the  popu- 
lation sheet  the  numbers  living  at  each  a^e 
group  are  represented  by  parallelograms,  m 
which  the  heights  of  the  ordinates  from  the 
base  line  represent  the  numbers  living  for  each 
year  of  life.  Upon  the  other  sheet  the  deaths 
are  shown  in  like  manner.  The  lines  represent- 
ing the  population  and  the  deaths  are  drawn  by 
connecting  the  middle  points  at  the  tops  of  the 
parallelograms.  The  conditions  which  affect 
the  accuracy  of  life-tables  are  chiefly  the  effect 
of  migration,  the  defects  of  the  census,  the  prac- 
tice of  incorrectly  reporting  the  ages  of  the  liv- 
ing and  the  dead,  and  defects  in  the  registration 
of  births  and_  deaths.  To  remedy  these  defects, 
especially  in  instances  where  life-tables  are  con- 
structed from  the  data  of  small  towns  or  groups 
of  population,  the  system  of  interpolation  al- 
ready referred  to  becomes  necessary  for  the 
correction   of   inaccuracies. 

STATISTICAL   FALLAaES. 

Errors  from  Paucity  of  Data. —  These  often 
occur  in  writings  where  statistics  are  employed. 
A  small  number  of  observations  is  not  sufficient 
to  establish  a  conclusion.  The  degree  of  ap- 
proximation to  the  truth  may  be  estimated  by 
means  of  Poisson's  formula,  as  follows: 
a^the  total  number  of  cases  observed  in  two 

groups, 
m^the  number  in  one  group. 
n  =  the  number  in  the  other  group. 
Hence  a=m-|-n. 

The  extent  of  variation  in  the  proportion  of 
each  group  to  the  whole  will  vary  within  the 

m  1 2mn 

proportions  represented  by h^\  and 

a  V     a« 

n  fi 

~  -2yl    _ 

ger  the  number  of  the  total 

■■/- 


/2  m  n 


a  »      a" 

The  larger  the  number  of  the  total  observations 


(a)  the  less  will  be  the  value  of     2  - 


and  the  less  will  be  the  limits  of  error  in  the 

m 
simple  proportion  — . 

a 


Thus,  oat  of  aoo  cases  of  diphtheria  22  died, 
a  fatality  of  11  per  cent.  The  possible  error  is 
determined  by  the  second  half  of  above  formula: 


V2X22X178  _     r 
200»  ~        V   t 


7832 


=   0.0623 
200'  V  8,ooo/xx> 

that  is,  the  possibility  of  error  =  0.0623  of 
unity  or  6.23  per  cent.  In  other  words,  in  a 
second  series  of  cases  of  diphtheria  under  the 
same  conditions  as  the  foregoing,  the  fatality 
majr  vary  from  4.77  to  17.23  per  cent,  an  in- 
definite result  which  indicates  that  the  first 
series  cannot  be  depended  upon  as  establishing 
more  than  a  prima  facie  case  in  favor  of  any 
special  treatment  that  may  have  been  adopted. 
If  20,000  cases  and  2,aoo  deaths  had  been  ob- 
served the  limits  of  error  would  have  been  com- 
paratively small.  An  illustration  of  this  point 
may  be  found  in  the  'Medical  and  Surgical  His- 
tory of  the  War  of  the  Rebellion,'  where  it  is 
stated  that  the  observed  fatality  of  sabre  wounds 
penetrating  the  abdominal  cavity  without  injur- 
ing the  viscera  was  100  per  cent,  while  the  fatal- 
ity of  sabre  wounds  penetrating  the  {>elvis  was  o 
per  cent.  But  the  actual  number  involved  in 
each  case  was  only  one.  As  they  stand  these 
observed  facts  have  absolutely  no  value.  Had 
the  number  of  observed  facts  been  100  or  1,000 
these  percentages  would  undoubtedly  have  been 
very  much  modified.  The  steady  decrease  in  the 
limits  of  possible  error  as  the  number  of  re- 
corded facts  increases  is  shown  in  the  follow- 
ing table,  where,  in  the  first  line  there  are  7 
recoveries  (70  per  cent)  out  of  10  cases,  and 
in  the  last  line  700,000  out  of  1,000,000  cases. 
In  the  first  instance  the  fallacy  of  drawing  con- 
clusions from  a  small  number  of  cases  is  shown, 
since  the  possible  recoveries  are  actually  greater 
than  the  whole  number  of  cases. 


Possible  number  recover- 

Total number 

Number  of 

ing     out     of      100,000 

of  cases 

recoveries 

cases       according       to 
Poisson's    formula 

10 

7 

29,020  or  110,980 

100 

70 

57,000  or     73,000 

1,000 

700 

66,000  or    74,000 

10,000 

7,000 

68,700  or     71,300 

100,000 

70,000 

69,600  or    70,400 

1,000,000 

700,000 

69,870  or    70,130 

Errors  from  Incomparability  of  Data. — The 
data  to  be  compared  should  be  strictly  com- 
parable. The  conclusion  that  a  certain  remedy 
or  method  is  valuable  in  the  treatment  of  cer- 
tain diseases  is  not  demonstrated  by  the  fact 
that  the  fatality  in  a  series  of  cases  treated  with 
this  remedy  is  5  per  cent  while  in  another  series 
of  cases  treated  without  it,  the  fatality  is  20 
per  cent,  unless  it  is  shown  that  the  ages,  and 
other  previous  conditions  of  the  patients  in  the 
two  cases  are  not  widely  different,  and  unless 
the  numbers  constituting  the  series  are  suf- 
ficiently great  to  avoid  the  fallacy  due  to  pau- 
city of  data. 

Errors  from  the  Composition  of  Rates. — 
These  are  very  common  and  show  the  fallacy 
of  dealing  with  average  rates  by  any  method 
different  from  that  of  dealing  with  the  sums  of 
the  numbers  compared.  For  example,  a  certain 
county  is  made  up  of  four  municipalities,  a,  b,  c, 
and  d.    The  death  rate  of  a  in  1900  was  20.81, 
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that  of  b  was  19.02,  that  of  c.  1414.  and  that  of 
d  7.59.    If  these  are  averaged  as  follows: 

20.81  the     resulting     death- 

ig'o2  rate  of  the  county  ap- 

lI'iA  pea"  to  •>«  t5-39-   The 

■jtn  only    correct    way    of 

obtaining  the  combined 

4)61.56  death     rate      of     the 

'  county  is  as  follows: 

15-39 


IfumCIPAUTIU 

Population 

Death*  in   1900 

b. 
I 

560,893 
34.072 

648 

•47 

4« 

6ii.4«7 

12,5J3 

12,512  X  1000 

Therefore,    =20.46    per    1000, 

611,417 

the  true  death-rate  of  the  county.  The  error  in 
the  first  instance  arises  from  the  fact  that  the 
larger  city,  with  over  93  per  cent  of  the  total 
population,  and  the  small  town,  with  less  than 
I  per  cent,  are  each  given  equal  prominence  in 
obtaining  the  result 

Errors  from  Stating  Deaths  as  a  Ratio  of 
the  Total  Mortality.— Then  is  nothing  errone- 
ous per  se  in  stating  the  deaths  from  any  special 
cause,  or  at  any  age,  as  a  percentage  of  the 
total  mortality  from  all  causes  or  at  all  ages. 
It  is  a  useful,  and,  in  fact,  the  only  method 
practicable  when  it  becomes  necessary  to  state 
the  proportion  of  one  of  them  to  the  other. 
But  beyond  this  the  method  is  untrustworthy. 
For  example,  the  proportion  of  fatal  accidents 
in  Massachusetts  in  1900  among  boys  under  five 
years  of  age  was  14.5  per  cent  of  all  fatal  acci- 
dents among  males,  and  that  of  girls  of  the 
same  age  was  24.3  per  cent  of  all  fatal  accidents 
of  females.  From  these  figures,  however,  it 
cannot  be  inferred  that  girls  are  more  liable  to 
fatal  accidents  than  boys,  since  the  contrary 
is  the  fact,  the  actual  numbers  being  205  such 
deaths  among  boys  under  five,  and  126  among 
girls  of  the  same  age.  The  onlv  reasonable  con- 
clusion is  that  at  higher  ages  females  are  much 
less  subject  to  fatal  accidents  than  males.  When 
stated  as  a  ratio  of  the  living  population  of  the 
same  ages,  the  deaths  by  accidents  of  boys  under 
five  were  14  per  10,000,  and  those  of  girls  of 
the  same  age  were  only  9  per  10,000. 

Vital  Statistics  as  Tests  of  Sanitary  Condi- 
tions.— (i)  The  most  commonly  applied  test 
for  determining  the  comparative  healthfulness 
of  different  communities  is  the  general  death- 
rate.  This  test,  however,  has  certain  limitations. 
It  may  be  trusted  for  comparing  the  health  of 
a  city,  town,  or  district  for  any  given  year 
with  that  of  the  same  community  for  a  preced- 
ing year  or  period.  But  if  employed  for  com- 
parison with  the  death-rates  of  other  places 
there  is  great  liability  to  error. 

(a.)  Because  of  differences  in  the  age  and  sex 
constitution  of  the  places  compared  with  each  other. 
The  error  may  be  corrected  by  referring  the  figures 
of  each  place  to  a  common  standard. 

(b.)  Correction  should  be  made  for  deaths  in  pub* 
lie  and  private  institutions  of  persons  other  than 
residents.  For  example,  in  a  small  town  in  1900 
having   a   population  of   3,687,  the   deaths    were   453, 


making  the  enormous  death-rate  of  123  per  i,oott 
of  the  population.  But  402  of  these  deaths  occurred 
in  a  large  institution,  leaving  a  death-rate  of  about 
19   per    1,000    for   the   town  outside   the  institution. 

(c.)  Occupation  and  social  condition  have  a  de- 
cided effect  on  the  death-rate.  In  two  manufacturing 
districts,  in  one  of  which  the  wages  are  high,  ana 
in  the  other  comparatively  low,  the  death-rate  of  the 
well-paid  population  will  usually  be  the  lower,  other 
conditions  being  equal. 

(2)  The  death-rate  from  the  principal  in- 
fectious diseases  is  often  quoted  as  an  index 
of  sanitary  conditions.  In  consequence  of  the 
different  methods  by  which  such  diseases  are 
spread,  the  modes  of  prevention  also  differ,  and 
arc  more  easily  applied  in  some  diseases  than 
they  are  in  others.  For  example,  a  high  death- 
rate  from  typhoid  fever  in  a  city  or  a  tovm 
would  indicate  a  greater  neglect  of  sanitary  pre- 
cautions than  a  high  death-rate  from  influenza. 

(3)  Infant  mortality  constitutes  a  delicate 
test  of  sanitary  conditions,  but  should  not  be 
quoted  as  the  onljr  test.  It  should  always  be 
stated  as  a  proportion  of  the  births,  and  not  as 
a  proportion  of  the  persons  living  under  one 
year  according  to  the  census,  since  the  latter 
is  exceedingly  liable  to  error. 

(4.)  A  more  exact  method  is  to  construct  a 
life-table,  by  which  the  expectation  of  life  may 
be  compared  in  different  districts,  as  well  as 
among  the  different  classes  of  the  population. 
Life-tables  published  in  England  for  different 
districts  and  different  classes  of  people  show 
marked  differences,  according  to  the  varying 
conditions  in  which  such  classes  of  the  popula- 
tion are  living. 

In  the  two  tables  herewith  the  following  fig- 
ures are  presented :  ( i )  The  principal  vital 
statistics  of  the  New  England  States  for  the  10 
years,  1892-1901.  (2)  The  births  and  death- 
rates  of  fifteen  European  countries. 

Bibliography. —  Newsholme,  *  Elements  of 
Vital  Statistics'  (1899);  Earn  'English  Life 
Table*  (1864) ;  Longstaff,  *  Studies  in  Sta- 
tistics' (1891)  ;  Annual  Reports  of  the  Regis- 
trar-Generals of  England,  Scotland  and  Ireland ; 
Rumsey,  'Some  Fallacies  of  Statistics*  (1875)  ; 
United  States  Census  Reports  of  Mortality 
(1880,  1890,  and  1900)  ;  Registration  Reports  of 
New  England  States,  Michigan,  New  York, 
and  New  Jersey ;  Bulletin  de  I'Institut  Interna- 
tional de  Statistique;  Statistica  delle  cause  di 
morte  Rome  (1901);  Bockh,  'Statistisches 
Jahrbuch  der  Stadt  Berlin'  (1880-1902)  ;  Korosi, 
'Statistisches  Jahrbuch  der  Stadt  Budapesth' 
(1900);  Billings,  <The  Cartwright  Lectures* 
(1889).  Samuel  W.  Abbott, 

State  Board  of  Health,  Boston,  Mass. 

Vi'tascope.     See  Biograph. 

Vitebsk,  ve-tSbsk',  West  Russia,  (i)  the 
capital  of  a  province  of  the  same  name,  on  both 
sides  of  the  Duna,  yg'/i  miles  by  rail  northwest 
of  Smolensk.  It  has  more  than  30  churches, 
including  six  Roman  Catholic,  two  synagogues, 
an  old  palace,  a  theatre,  a  gymnasium,  and  a 
hospital,  manufactures  of  mead  and  leather,  and 
an  active  transit  trade.  Pop.  about  70,030. 
(2)  A  western  province  surrounded  by  Pskov, 
Smolensk,  Mohilev,  Minsk,  Vilna,  Courfand,  and 
Livonia;  area,  17,440  square  miles.  The  surface 
is  in  general  hilly;  in  the  depressions  are  nu- 
merous marshes  and  more  than  2,500  lakes,  of 
which  the  largest  are  Lubahan,  Rasno,  Nevel, 
Sebesh,  and  Osvea.    The  chief  rivers  are  the 
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Duna,  Mesha,  Kasplja,  UUa,  Drissa,  and  Evst. 
The  soil  is  far  from  fertile,  and  the  harvests,  ex- 
cept under  the  most  favorable  conditions,  are  in- 
suflBcient  for  the  wants  of  the  population.  The 
principal  occupations  are  agriculture,  cattle  rear- 
ing, hunting,  and  fishing,  besides  tanning,  weav- 
ing, and  the  manufacture  of  brandy  and  tobacco. 
Flax,  linseed,  hides,  building  .timber,  and  fancy 
wares  are  exported. 

Vitellius,  vi-tell-iis,  Aulus,  Roman  em- 
peror :  b.  Rome  24  Sept  15  a.d.  ;  d.  there  22  Dec. 
69  A.D.  He  gained  the  favor  of  Tiberius,  Cali- 
gula, Oaudius,  and  Nero  in  turn,  though  he  was 
possessed  of  neither  ability  nor  ambition,  being 
a  man  of  profligate  character  and  a  glutton.    In 

68  he  was  sent  by  Galba  to  command  the  legions 
in  Germany,  was  proclaimed  emperor  in  January 

69  by  his  troops,  who  murdered  Galba,  and  in 
July  69  he  entered  Rome  as  emperor.  He  was 
noted  for  gluttony  and  other  excesses,  spending 
enormous  sums  for  these  purposes,  and  made  no 

g reparation  to  meet  the  forces  of  Vespasius,  who 
ad  been  proclaimed  emperor  by  the  troops  in 
the  East  and  was  advancing  upon  Rome.  His 
army  proved  indifferent  to  his  fate,  he  was 
dragged  from  the  palace  by  a  common  soldier, 
and  put  to  death  in  the  Forum. 

Viterbo,  ve-ter'bo,  Italy,  an  episcopal  city 
in  a  beautiful  and  fertile  valley  in  the  province 
of  Rome,  40  miles  northwest  of  the  city  of 
Rome.  The  chief  edifices  are  a  Gothic  cathedral 
containing  the  tombs  of  four  popes  and  numer- 
ous fine  paintings;  an  ancient  and  dilapidated 
episcopal  palace ;  the  Palazzo  Pubblico,  etc.  The 
trade  is  chiefly  in  sulphur  and  iron.  About  two 
miles  from  the  city  are  the  celebrated  sulphur 
baths  of  Viterbo.  Viterbo  was  the  chief  town 
of  the  allodial  possessions  of  the  Countess  Ma- 
tilda, which  were  given  by  her  to  the  popes,  and 
formed  part  of  the  patrimony  of  Saint  Peter. 
Pop.  about  25,000. 

Vitet,  ve'ta,  Louis,  French  author:  b. 
Paris  18  Oct  1802;  d.  there  5  June  1873.  He 
became  a  journalist  and  litterateur  and  in 
1830-51  also  held  various  posts  in  the  French 
civil  service.  From  1871  he  was  representative 
of  Seine-Inferieure  in  the  National  Assembly, 
being  elected  vice-president  of  the  assembly  in 
Feb.  1871.  In  1845  he  was  chosen  to  the  Acad- 
emy. He  published  four  dramatic  poems  deal- 
ing with  French  history,  <Les  Barricades' 
(1826)  ;  <Etats  des  Blois>  (1827)  ;  *La  Mort  de 
Henri  III.>  (1829);  and  <La  Ligue>  (1844)- 
But  his  chief  works  are  in  prose,  and  largely  his- 
torical in  character.  Among  them  are:  'Frag- 
ments et  Melanges'  (1846) ;  'Essais  Historiques 
et  Litteraires'  (1862)  ;  'Etudes  sur  I'Histoire  de 
I'Art'  (1864) ;  'Lettrcs  sur  le  Siege  de  Paris' 
(1871);  'Etudes  Philosophiques  et  Litteraires' 
(1874)  ;  and  <Le  Comte  DuchateP  (1875).  Con- 
salt  the  notice  by  Guizot  in  the  posthumous 
'Etudes  Philosophiques  et  Litteraires'  (1874). 

Vi'tex,  a  genus  of  trees  or  shrubs  belong- 
ing to  the  Verbenacea,  and  widely  distributed  in 
warm  climates.  The  leaves  are  opposite,  and 
are  usually  palmately  compound  with  3  to  7 
leaflets.  The  flowers  are  of  medium  size,  with 
a  short  tube,  and  oblique,  five-cleft  limb,  which 
is  sometimes  slightly  labiate.  They  are  ar- 
ranged in  more  or  less  dense  and  branched 
cymes,  and  are  purple,  blue,  white  or  yellowish 
in  hue.  The  handsome,  deciduous  shrub 
Vitex  agnus-catius,  native  to  the  shores  of  the 


Mediterranean,  has  many  popular  names,  such 
as  Abraham's  balm,  or  monk's  pepper-tree,  but 
is  particularly  known  as  the  chaste-tree,  or 
agnus-castus,  from  its  suppositious  virtues  in 
the  way  of  dispelling  love,  and  preserving  virtue. 
Its  leaves  are  aromatic,  its  sap  is  said  to  be 
poisonous,  and  it  is  much  cultivated  on  account 
of  the  paniculate  cymes  of  bright,  bluish-purple 
flowers ;  it  is  not  hardy,  however,  north  of 
Philadelphia. 

Several  species  of  Vitex  produce  valuable 
wood,  as,  for  instance,  the  lignum-yitae  of 
Queensland  (F.  lignum-wtoi) ,  and  the  puriri,  or 
New  _  Zealand  teak  from  V.  litloralis.  "This 
last  is  a  robust  tree,  sometimes  five  feet  in 
diameter,  yielding  short  lengths,  often  curved, 
of  a  brown,  heavy,  durable  timber,  suitable  for 
shipbuilding  and  for  other  purposes,  and  con- 
sidered to  be  imperishable  in  water.  The  flow- 
ers on  its  spreading  branches  are  nearly  an  inch 
lon^,  and  are  hairy,  and  dull-red  in  color.  V. 
capttata  is  the  bois  lizard  of  upper  South  Amer- 
ica. The  evergreen  V.  pubescens,  and  the  F. 
umbrosa,  of  the  West  Indies,  are  known  re- 
spectively as  the  tree-vitex,  and  as  the  boxwood 
or  fiddle-wood.  V.  trifolia  is  known  in  India 
as  the  wild  pepper-tree,  and  yields  a  sweet, 
greenish  medicinal  oil.  The  aromatic  leaves  of 
the  V.  negundo,  of  the  same  country,  are  be- 
lieved to  alleviate  headache,  and  a  vapor  bath 
is  prepared  from  them  for  the  benefit  of  fever 
and  rheumatism ;  while  its  ashes  are  largely  em- 
ployed as  an  alkali  in  dyeing. 

Viticul'ture.  See  Grape  CuLTtna;  Wine; 
Wine-making. 

Vitoria,  ve-to're-a,  Spain,  an  episcopal 
city,  capita]  of  the  province  of  Alava,  situated 
on  a  height  overlooking  an  extensiye  plain  wa- 
tered by  the  Zadorra,  65  miles  northeast  of 
Burgos.  The  old  parts  of  the  town  are  poorly 
built,  but  the  new  town  is  well  laid  out  in  spa- 
cious streets  and  squares  and  is  electrically 
lighted.  The  principal  buildings  and  establish- 
ments are  the  12th  century  fortress-cathedral, 
three  other  churches,  one  of  them  adorned  with 
a  fine  altar-piece  by  Velazquez,  a  handsome  mod- 
ern palace  of  deputies,  an  academy  of  music, 
theatre  and  prison.  The  chief  manufactures  are 
furniture,  candles  and  articles*  in  leather.  There 
is  a  brisk  trade,  especially  in  steel  and  iron,  grain 
and  wine,  as  well  as  in  the  manufactures  men- 
tioned. It  was  the  scene  of  two  battles,  the  first 
fought  in  1367,  in  which  the  Black  Prince  gained 
a  victory  for  Pedro  the  Cruel ;  the  second  on  21 
June  181 3,  in  which  the  Duke  of  Wellington  con- 
cluded his  series  of  great  Peninsular  victories, 
defeating  the  French  under  King  Joseph  and 
Marshal  Jourdan. 

Vitreous  Rocks,  volcanic  rocks  with  a 
glassy  texture,  due  to  rapid  cooling  which  pre- 
vented the  crystallization  of  the  magma.  Tney 
are  comparable  to  the  glassy  slag  of  furnaces. 
They  break  with  a  conchoidal  fracture,  and  are 
dark  undercrossed  nicols.  The  chief  volcanic 
glasses  are  obsidian,  perlite,  and  pitchstone 
(qq.v.).  Pumice  is  a  cellular  variety,  which  is 
represented  by  the  frothy  slag  of  blast  furnaces. 

Vitrified  Forts,  the  name  given  to  certain 
prehistoric  hill  fortresses  principally  found  in 
Scotland,  and  formed  of  stones  heaped  together. 
The  materials  of  which  they  are  constructed  are 
perfectly  or  partially  vitrified  or  transformed 
into  a  kind  of  glass  by  the  action  of  heat    It  is 
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now  generally  believed  that  the  vitrifaction  was 
intentional,  being  effected  by  means  of  piled-up 
fuel. 

Vitriol,  a  common  name  for  ordinary 
commercial  sulphuric  acid  and  for  certain  salts 
derived  from  it.  Ordinary  concentrated  sul- 
phuric acid  is  more  specifically  known  as  oil 
of  vitriol ;  sulphate  of  iron  or  copperas  is  green 
vitrei;  sulphate  of  copper  or  blue  stone  is  blue 
vitriol ;  sulphate  of  zinc,  white  vitriol.  A  dilute 
sweet  aromatic  solution  of  pure  sulphuric  acid 
is  known  in  medicine  as  elixir  of  vitriol. 

Vitriol,  Oil  of,  or  Vitriolic  Acid,  a 
name  once  applied  to  sulphuric  acid  (q.v.). 

Vitruvius,  Pollio.  vi-troo'vi-us  pol'i-o, 
Marcus,  Roman  architect  and  military  en- 
gineer, supposed  to  have  flourished  in  the  time  of 
Julius  Caesar  and  Augustus,  but  of  whose  parent- 
age and  place  of  nativity  no  certain  knowledge 
is  obtainable.  The  most  probable  opinion  is, 
that  he  was  bom  at  Formia,  a  city  of  Campania, 
now  called  Mola  di  Gaeta.  The  Veronese,  how- 
ever, claim  him  as  a  fellow  citizen,  and  have 
erected  a  monument  to  his  memory.  He  appears 
to  have  been  liberally  educated;  and  that  he 
traveled  for  information  and  improvement,  we 
learn  from  his  writings.  The  only  public  edifice 
which  he  mentions  as  constructed  from  his  de- 
signs is  a  basilica  at  Fanum  Fortunx  (now 
Fano)  in  Umbria.  He  wrote  at  an  advanced  age 
his  work  <De  Architectura  Libri  Decem,'  dedi- 
cated to  the  emperor  (•without  doubt,  Augustus, 
although  he  is  not  named).  This  treatise,  val- 
uable as  a  compendium  of  those  of  numerous 
Greek  architects,  was  first  printed  at  Rome  about 
i486 ;  and  among  modern  editions,  the  most  val- 
uable are  those  of  Schneider  (1808)  ;  Stratico 
( 1825-30) ;  and  Rose  and  Muller-Striibing 
(1867),  with  index  by  Nohl  (1876).  An  Eng- 
lish translation,  with  commentary  by  William 
Newton,  appeared  in  1771,  re-published  1791,  and 
a  new  translation  by  W.  Wilkms,  with  an  'Intro- 
duction, containing  an  Historical  View  of  the 
Rise  and  Progress  of  Architecture  among  the 
Greeks,*  in  1812-17. 

Vittoria  Colonna,  ve-t6'r6a  k6-15n'na. 
See  CoLONNA  Vittoria. 

Vittorio,  vit-t6're-6,  Italy,  a  city  of  the 
province  of  Treviso,  formed  in  1879  by  the  in- 
corporation of  the  episcopal  see  of  Ceneoa  and 
the  town  of  Serravalle,  situated  at  the  entrance 
of  Santa  Croce  Valley  26  miles  by  rail  north  of 
Treviso.  The  chief  features  are  an  ancient  cita- 
del and  a  cathedral.  Mineral  springs  make  Vit- 
torio 3  favorite  health  resort.  It  has  silk  indus- 
tries, and  manufactures  of  textiles,  paper,  etc. 
Pop.  about  20,000. 

Vi'tus,  Saint,  a  name  which  appears  in  the 
martyrologies  as  belonging  to  a  certain  Chris- 
tian who  suffered  under  Diocletian.  He  owed 
his  conversion  to  the  teaching  of  a  pious  nurse 
Crescentia  and  her  husband,  Modestus.  His 
festival  is  set  in  the  Roman  calendar  on  15  June. 
As  a  saint  of  succor  he  is  invoked  for  protection 
against  sudden  death,  and  against  many  diseases 
and  distempers,  notably  chorea,  which  is  com- 
monly called  Saint  Vitus's  dance. 

Vivandiire,  ve-van-de-ar,  in  the  French 
army,  a  girl  or  woman  who  sells  provisions  and 
liquor.  The  dress  of  the  vivandieres  is  generally 
a  modification  of  that  of  the  regiment  to  which 
they  are  attached. 


Vivarini,  ve-va-re'ne,  Antonio,  styled  also 
Antonio  da  Murano,  Italian  painter :  b.  Muran« 
about  1410;  d.  about  1470.  He  painted  between 
1440  and  1446  with  Johannes  Alemannus,  and 
their  work  is  signed  'Joannes  et  Antonius  d« 
Muriano  fecerunt.'  After  1450  Antonio  painted 
with  his  brother  Bartolommeo,  and  an  altar- 
piece  signed  by  them  is  in  the  Pinacoteca  at 
Bologna.  One  of  Antonio's  finest  works  is  an 
altar-piece,  dated  1446,  and  now  in  the  Venetian 
Academy.  At  the  Lateran  in  Rome  is  an  altar- 
piece,  the  work  of  Antonio  alone,  and  the  Berlin 
Museum  contains  his  'Adoration  of  the  Kings.* 

Vivarini,  Bartolommeo,  bar-to-l6-ma'6, 
Italian  painter,  brother  of  Antonio  Vivarini:  b. 
Murano ;  d.  after  1499,  the  date  of  his  latest  pic- 
ture. He  painted  religious  pictures  in  tempera 
with  a  brilliancy  and  power  equaling  the  effects 
of  oils,  and  his  'Saint  Augustine  Enthroned'  (in 
the  gallery  of  the  Academy  of  Venice),  is  a  ma- 
jestic figure  distinguished  by  grandeur  of  con- 
ception and  powerful  execution.  There  is  a 
'Madonna  and  Child*  of  his  in  the  London  Na- 
tional Gallery,  and  his  'Death  of  the  Virgin*  was 
sold  in  London  for  $1,100  in  1886. 

Viver'ridae,  the  family  of  the  civets  (q.v.). 

Vivian,  vivl-an,  Herbert,  English  author: 
b.  England,  3  April  1865.  He  was  graduated 
from  Trinity  College,  Cambridge,  in  1886,  has 
traveled  extensively,  was  editor  of  the  'Whirl- 
wind* in  1889,  special  correspondent  of  the  Lon- 
don Morning  Post  in  1898-9,  of  the  Daily 
Express  in  1899-1900,  and  in  1901  revived  the 
'Rambler.*  He  has  published  'Servia,  the  Poor 
Man's  Paradise' ;  'Tunisia  and  Modern  Barbary 
Pirates* ;  'Abyssinia,*  etc. 

Vivian,  Thomas  Jondric,  American  au- 
thor: b.  (Cornwall,  England,  3  Aug.  1855.  He 
was  educated  in  France,  came  to  the  United 
States,  where  he  engaged  for  a  time  in  teaching, 
and  since  1886  has  been  engaged  in  editorial 
work.  His  writings  include:  'Seven  Smiles 
and  a  Few  Fibs* ;  'Everything  about  Our  New 
Possessions* ;  'Luther  Strong* ;  translation  from 
Catulli  Mendes'  'The  Fairy  Spinning-wheel,' 
etc. 

Vivian  Grey,  a  novel  by  Benjamin  Dis- 
raeli, published  in  1827-8.  It  was  his  earliest 
essay  in  fiction,  and  despite  serious  faults  of  con- 
struction and  character  delineation  achieved 
great  success,  its  unusual  representation  of  the 
hero  as  a  man-of-the-world  no  doubt  having 
much  to  do  with  its  popularity. 

Viv'ianite,  a  mineral  having  the  composi- 
tion of  a  hydrous  phosphate  of  ferrous  iron, 
Fe>(PO.)i  +  8HjO.  It  often  occurs  in  globular 
masses  showing  stellate- foliated  structure,  also 
earthy  or  as  an  incrustation.  Distinct  crystals 
are  comparatively  rare.  They  are  monoclinic 
prisms,  usually  transparent  and  of  metallic- 
pearly  to  vitreous  lustre.  They  exhibit  strong 
pleochroism,  and  green,  steel-blue  to  indigo-blue 
cojors.  The  cleavage  parallel  to  the  clinopina- 
coid  is  highly  developed.  The  hardness  of  viv- 
ianite  is  1.5  to  2  and  its  specific  gravity  is  about 
2.63.  It  is  often  associated  with  pyrite,  pyrrho- 
tite  or  limonite  and  is  also  found  in  the  clay 
beds,  peat  bogs  and  the  green-sand  formations. 
Many  curious  occurrences  are  noted  in  mineral- 
ogical  books.  The  original  locality  in  Cornwall, 
England,  has  produced  many  fine  specimens,  also 
Australia,  Allentown  and  Mullica  Hill.  New  Jer- 
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sey.    It  was  named  in  honor  of  its  discoverer, 
the  English  mineralogist,  J.  G.  Vivian. 

Vivien  de  Saint-Martin,  ve-ve-ah  de  s5n 
mar-tan,  Louis,  French  geographer  and  au- 
thor: b.  Saint-Martin-de-Fontenoy,  France,  17 
May  1802;  d.  Paris  3  Jan.  1897.  He  early  de- 
voted himself  to  geography,  his  first  work  <Carte 
Electorale>  appearing  in  1823.  He  founded  and 
conducted  in  1828-30  *Bibliomappe,>  a  geograph- 
ical journal,  and  subsequently  was  engaged  for 
many  years  in  various  labors  of  translation  and 
editing.  He  was  one  of  the  founders  of  the 
Paris  Geographical  Society,  and  in  1863-76  he 
edited  the  *Annee  geographique,>  a  post  which 
he  resigned  to  assume  direction  of  the  *Nouveau 
Dictionnaire  de  geographic  universelle.'  His 
works  include:  ^Description  de  I'Asie  Mineure* 
(2  vols.  1845)  ;  *Etude  sur  la  geographic  grecque 
et  latine  de  I'lnde'  (1848-60);  < Atlas  universel 
de  geographic,  moderne,  ancienne,  et  du  moyen 
age>  (1877),  etc. 

Vivip'arous  Animals,  the  name  given  to 
those  animals  which  bring  forth  their  young 
alive.  Properly  speaking,  the  name  should  be 
limited  to  that  form  of  reproduction  seen  in 
Mammalia  alone,  in  which  the  young  during  the 
whole  course  of  their  development  are  contained 
within  the  parent  body,  and  bear  to  the  parent 
organism  a  definite  and  intimate  degree  of  rela- 
tionship. Thus  in  Mammalia  the  young  animal 
is  contained  within  a  special  cavity,  the  uterus  or 
womb,  and  is  nourished  by  the  blood  of  the  par- 
ent during  its  development,  while  only  at  birth 
does  it  pass  from  the  body  of  the  parent  to  the 
outer  world.  This  is  a  very  different  process 
from  that  observed  in  some  fishes,  and  in  several 
reptiles,  in  which  the  eggs,  from  which  the  young 
are  produced,  are  retained  within  the  parent's 
body  until  the  young  are  hatched  therefrom. 
Such  forms  are  named  ovo-viviparous,  but  there 
is  no  intimate  or  organic  connection  between  the 
parent  and  offspring  in  such  a  case.  See  Re- 
production. 

Vivisection  —  Its  Influence  on  Surgery. 
I  have  been  asked  by  the  editor  of  "The  Ency- 
clopedia Americana'  to  write  a  brief  resume 
of  the  influence  of  vivisection  on  the  progress 
of  modem  surgery.  I  shall  do  so  as  briefly  as 
I  possibly  can,  stating  only  facts  which  are 
generally  well  known  to  surgeons,  but  of  which 
the  general  public  of  necessity  must  be  ignorant 
to  a  great  extent  Most  of  the  facts  below 
stated  are  known  to  me  personally,  as  they  have 
occurred  during  my  professional  lifetime;  and 
I  can,  therefore,  vouch  for  their  accuracy. 

If  a  physiologist  were  asked  to  contribute  a 
similar  paper  he  would  be  able  to  tell  a  similar 
story  as  to  the  revelations  of  the  functions  of 
various  organs  in  the  human  economy  obtained 
through  vivisection;  if  a  professor  of  pharma- 
cology (that  is,  the  action  of  drugs  upon  the 
living  body)  were  to  write  a  similar  paper  he 
would  be  able  to  show  an  equal  debt  owing 
to  animal  experimentation,  first  in  giving  us  an 
exact  knowledge  of  the  action  of  drugs,  and, 
secondly,  in  the  introduction  of  a  large  number 
of  new  drugs.  In  this  way  cocaine  was  intro- 
duced into  medicine  and  the  proper  use  of  such 
a  powerful  drug  as  digitalis  was  shown. 

If  a  medical  man  were  to  write  a  similar 
chapter  he  would  scarcely  know  where  to  begin. 
The   whole   life   history,   for   example,   of   the 


Trichina  has  been  studied  in  animals  and  the 
results  applied  to  man,  so  that  if  every  one 
would  heed  the  warning  no  one  need  die  from 
the  trichina  worm  in  pork.  This  has  had  also 
an  enormous  commercial  value,  since  all  our  hog 
products  are  exported  on  condition  that  the 
trichina  be  excluded  by  microscopical  examina- 
tion. In  diphtheria  the  percentage  of  deaths 
has  been  reduced  in  Baltimore  from  about  70 
per  cent  to  about  5  per  cent.  The  saving  of 
human  life  in  a  single  year  in  New  York  has  been 
1,500.  All  this  is  due  to  the  antitoxin  of  diph- 
theria, which  has  been  evolved  almost  solely 
as  a  result  of  animal  experimentation. 

Two  water  companies  in  London  in  1853  ex- 
perimented on  500,000  human  beings,  and,  as  a 
result  of  the  cholera,  one  of  them  killed  3,476 
human  beings.  In  that  same  year  Thiersch,  in 
Leipsic,  experimented  on  56  mice.  Had  the 
lesson  of  these  few  mice  been  heeded  the  lives 
of  these  human  beings  might  have  been  saved. 
More  than  that,  even  at  the  present  day,  as  a 
result  of  Koch's  discovery  of  the  cause  of  chol- 
era, Haffkine,  in  India,  is  making  protective 
inoculations  which  are  proving  of  the  greatest 
value.  By  the  same  method  we  have  recently 
discovered  that  the  bubonic  plague  is  spread  by 
rats,  and  that  efiiutcious  vaccines  can  be  used 
against  this  dreadful  disease;  that  the  malarial 
parasite  and  yellow  fever  are  spread  by  mosqui- 
toes, as  proved  by  studies  in  birds  and  in  human 
beings;  and  the  preventive  inoculations  against 
typhoid  (as  yet  in  the  early  stage  of  their  use) 
have  been  discovered  by  the  same  means. 

Let  me  give  one  illustration  of  the  method 
by  which  the  cause  of  one  disease  —  tuberculosis 
—  was  proved.  Similar  methods  are  employed 
in  tracing  the  causes  of  others.  In  a  case  of 
consumption  of  the  lungs  the  expectoration 
is  examined  by  the  microscope  after  applying 
a  staining  material.  Without  staining  the  tuber- 
cle bacilli  are  so  translucent  (like  little  rods  of 
jelly)  that  we  can  scarcely  see  them.  Having 
found  this  peculiar  germ  in  the  expectoration, 
some  of  the  material  is  injected  under  the  skin 
of  a  guinea  pig  or  mouse.  After  a  certain  time 
the  animal  either  dies  or  is  killed,  and  a  post- 
mortem examination  is  made.  If  there  are  found 
in  the  body  of  the  guinea  pig  little  nodules  — 
that  is,  tubercles  (little  tubers) — these  are 
examined  by  the  same  method  and  the  same 
germs  will  be  discovered  and  can  be  obtained  in 
a  pure  culture.  But  the  circle  of  proof  is  not 
yet  complete.  A  small  portion  of  this  pure  cul- 
ture of  the  germs  obtained  from  the  inoculated 
animal  is  again  injected  into  another  animal, 
and  if  the  second  animal  suffer  from  a  similar 
disease  and  the  same  germ  be  found  again,  the 
conclusion  is  irresistible  that  the  cause  01  the 
tuberculosis  is  the  peculiar  germ  always  found 
in  such  cases. 

I  well  remember  the  incredulity  with  which 
I  first  read  of  the  origin  of  lockjaw  from  the 
soil,  but  very  soon  this  incredulity  was  changed 
to  belief  in  the  face  of  absolute  demonstration 
after  this  fashion :  It  had  been  well  known 
for  years  that  hostlers,  cavalrymen,  farmers,  and 
persons  who  were  engaged  in  any  occupation 
about  horses  were  peculiarly  liable  to  lockjaw. 
After  the  discovery  of  the  bacillus  of  lockjaw 
in  1884,  by  Nicolaier,  when  a  case  of  lockjaw 
occurred,  the  g;round  on  which  the  patient  had 
fallen,  or  the  mstrument  by  which  he  had  been 
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hurt,  was  examined,  and  a  certain  bacillus  was 
found  in  or  on  it.  This  was  inoculated  into 
animals,  and  was  found  to  produce  the  same 
disorder;  and  the  same  bacillus  was  recovered 
from  the  animal's  body,  was  re-inoculated,  and 
reproduced  the  disease.  The  circle'  of  proof, 
therefore,  was  complete.  This  explained 
the  popular  belief  that  treading  on  a 
rusty  nail  is  a  frequent  cause  of  lockjaw;  not 
because  it  was  a  nail  or  old  or  rusty,  but 
because  the  germ  of  lockjaw  was  on  it  and 
in  the  ground  in  which  it  was  lying.  No  such 
exact  experiments  are  justifiable  on  man.  The 
sacrifice  of  a  few  rats  quickly  gave  us  all  the 
desired  information.  This  has  abolished  lockjaw 
as  a  result  of  surgical  operations,  and  enabled 
us  to  cure  it  in  many  cases  even  after  accidental 
inoculation.  Before  1884  it  was  both  frequent 
and  fatal;  now  it  is  almost  a  surgical  curiosity, 
except  after  neglected  accidents. 

The  two  most  important  surgical  discoveries 
of  the  19th  century  were:  (i)  anesthesia,  espe- 
cially by  ether  (m  1846)  and  by  chloroform 
(in  1847)  ;  and  (2)  antisepsis,  by  Lord  Lister, 
who  began  his  work  soon  after  the  middle  of 
the  19th  century  and  had  distinctly  formulated 
it  about  the  end  of  the  '60s.  His  remarkable 
paper  in  *The  Lancet'  of  3  April  1869  (when 
he  was  simply  Mr.  Lister,  professor  of  surgery 
in  the  University  of  Glasgow),  was  one  of  those 
papers  which  marked  a  new  era  in  surgery. 
Several  years  before  he  had  announced  that  he 
believed  that  inflammation  and  most  of  our 
surgical  disorders  were  due  to  germs,  and  that 
if  we  could  exclude  these  germs  we  would  be 
able  to  secure  the  healing  of  wounds  without 
inflammation  and  without  the  formation  of  pus 
(matter)  ;  yet  it  was  not  until  1881  that  Ogston 
and  Rosenbach  discovered  the  germs  which  pro- 
duce the  terrible  results  of  inflammation,  such 
as  erysipelas,  hospital  gangrene  (what  irony  in 
the  name!),  abscesses,  blood  poisoning  and  even 
death. 

Hemorrhage. —  One  of  the  most  important 
contributions  by  Lister  to  the  progress  of  surgery 
was  the  introduction  of  antiseptic  threads  (liga- 
tures) of  catgut,  with  which  to  tie  blood-vessels. 
An  early  Philadelphia  surgeon,  Philip  Syng 
Physick,  tried  to  get  rid  of  the  dangers  fol- 
lowing silk,  which  had  been  used  to  tie  arteries 
ever  since  Ambroise  Pare  introduced  it  in  the 
i6th  century  as  a  happy  substitute  for  the  hor- 
rible hot  pitch  and  hot  iron  which  then  were 
the  only  means  for  arresting  hemorrhage.  Phys- 
ick sought  to  use  buck-skin,  on  the  ground  that 
it  was  an  animal  substance  and  would,  therefore, 
disappear  by  absorption.  Dors^  used  catgut 
Hartshome  used  parchment  cut  in  fine  threads, 
and  Bellinger  and  Eve  the  tendon  of  the  deer. 
But  none  of  these  surgeons  succeeded  in  g^iving 
us  harmless  ligatures  until  Lister  taught  us  how 
to  use  them.  In  the  paper  to  which  I  have 
referred  he  showed  that  the  old  idea  of  a  liga- 
ture was  that  it  was  a  foreign  body  which  was 
ultimately  to  be  got  rid  of  by  its  rotting  through 
the  walls  of  the  blood-vessel.  The  result  was 
that  in  a  very  large  percentage  of  cases  the 
blood-vessel  was  not  stopped  by  a  clot;  secon- 
dary hemorrhage  took  place  (usually  during  the 
second  week  after  an  operation),  and  many  a 
patient  bled  to  death. 

I  shall  never  forget  one  night  in  the  Satterlee 
Hospital  in  West  Philadelphia,  about  10  days 


after  the  battle  of  Gettysburg,  when  I  was 
called  five  times  to  check  just  such  secondary 
hemorrhage  from  the  rotting  through  of  silk 
ligatures.  As  a  consequence  of  the  introduction 
of  antiseptic  ligatures  by  Lister  I  do  not  recall 
in  the  last  20  years  five  cases  similar  to  these 
five  that  I  then  attended  in  one  night.  In 
other  words,  secondary  hemorrhage  has  almost 
disappeared  from  surgical  experience. 

How  did  Lister  find  out  the  proper  method 
of  tying  an  artery?  On  12  Dec.  1867,  he  tied 
the  great  carotid  artery  in  the  neck  of  a  horse 
with  a  piece  of  pure  silk  saturated  with  a  strong 
watery  solution  of  carbolic  acid,  cutting  both 
ends  of  the  thread  short  and  dressing  the  wound 
antiseptically.  Healing  took  place  without  any 
inflammation.  Six  weeks  after  the  operation 
he  investigated  the  parts  by  dissection,  and 
found  that  if  the  thread  had  not  been  applied 
with  the  antiseptic  precautions  secondary  hem- 
orrhage would  unquestionably  have  occurred, 
and  in  all  probability  the  animal  would  have  bled 
to  death.  On  29  Jan.  1868  he  applied  this  prin- 
ciple in  the  case  of  a  woman  of  51  with  an 
enormously  dilated  sac  (an  aneurysm)  in  the 
upper  part  of  the  great  artery  supplying  the 
thigh  and  leg.  She,  like  the  horse,  recovered 
without  inflammation,  and  lived  for  10  months. 
On  30  November  she  suddenly  died  as  the  result 
of  a  rupture  of  a  similar  dilatation  of  the  aorta 
in  the  chest.  This  gave  Lister  the  unusual  op- 
portunity of  examining  in  a  human  body  the 
result  of  his  application  of  an  antiseptic  thread 
to  the  arteries.  The  case  emphasizes  one  of  the 
great  difficulties  in  studying  such  questions  on 
human  beings.  The  opportunity  for  a  post- 
mortem examination  after  such  an  application  of 
a  new  principle  can  only  be  occasional.  If 
this  woman  at  the  time  of  her  death  had  been 
under  the  care  of  some  other  surgeon  than 
Lister  no  such  careful  examination  of  the  conse- 
quences of  the  tying  of  the  artery  would  have 
been  made,  and  no  further  progress  would  have 
followed.  The  result  of  his  examination  showed 
that  in  spite  of  his  care  an  incipient  abscess  was 
developing  at  the  point  at  which  he  had  tied 
the  artery.  This  was  in  consequence  of  the 
presence  of  the  thread,  and  especially  of  the 
knot 

As  a  result  of  this  investigation,  on  31  Dec. 
1868  he  tied  the  carotid  artery  in  the  neck  of  a 
calf  with  catgut  which  had  been  prepared  with 
carbolic  acid,  and  all  antiseptic  precautions  were 
used  during  the  operation.  The  calf  recovered 
perfectly,  and  in  30  days  was  killed  and  the  parts 
dissected.  He  found  that  at  the  site  of  the 
thread  of  catgut,  replacing  the  thread,  there  was 
a  band  of  living  tissue  which  closed  the  artery, 
and  that,  therefore,  instead  of  the  thread  rotting 
through,  as  was  the  case  with  the  silk,  it  had 
become  a  part  and  parcel  of  the  tissues.  The 
artery,  instead  of  being  so  weakened  as  to 
allow  of  secondary  hemorrhage,  was  really 
stronger  at  this  point  than  at  other  points.  The 
ligature  and  the  knot  had  entirely  disappeared. 

_  I  have  narrated  this  somewhat  in  detail  for 
this  reason :  It  illustrates  admirably  the  method 
of  scientific  progress  by  experiment  upon  ani- 
mals. _  Neither  of  these  animals  suffered  any 
material  pain,  both  operations  having  been  done 
with  the  same  antiseptic  care  as  in  a  human 
being.  Both  of  them  were  killed  at  such  a  time 
as  would  facilitate  our  knowledge  of  the  results. 


Digitized  by 


Google 


VIVISECTION 


Since  then  other  experimenters  have  tied  the 
blood-vessels  in  animals  and  have  killed  them  at 
varying  intervals  and  made  microscopical  exam- 
inations of  the  blood-vessels.  In  this  manner 
our  knowledge  of  the  way  in  which  hemorrhage 
is  stopped  is  now  complete.  The  knowledge 
which  was  attained  within  a  short  time  by  the 
sacrifice  of  a  few  animals  would  have  been  at- 
tained only  after  many  years  by  occasional  post- 
mortems, and  would  then  have  been  very  much 
less  perfectly  attained  and  by  the  loss  of  many 
human  lives  instead  of  a  few  animals'  lives. 

Contrast,  now,  the  result  of  the  old  and  the 
new  surgery  in  the  mere  matter  of  stopping 
hemorrhage  after  operations  or  accident  by  tying 
blood-vessels  with  the  old  ordinary  silk  and  the 
modem  antiseptic  catgut,  or  with  silk  itself  as 
now  used  by  improved  methods.  In  the  old  way 
the  blood-vessels  were  tied  with  silk,  which  was 
as  clean  as  an  ordinary  housewife  would  have 
it.  One  end  was  left  long,  and  it  was  no  un- 
common thing  after  an  amputation  of  the  thigh 
to  have  as  many  as  20  or  30  of  these  ligatures 
or  threads  hanging  out  of  the  wound.  After 
two  or  three  days,  when  those  on  the  smaller 
blood-vessels  would  possibly  be  rotted  through, 
each  ligature  was  pulled  upon,  and  those  that 
were  already  loosened  by  putrefaction  came 
away.  Finally,  at  the  end  of  10  days,  two  weeks, 
or  three  weeks,  the  ligature  on  the  great  blood- 
vessel of  the  arm  or  the  thigh  came  away,  not 
uncommonly  followed,  as  has  been  stated,  by 
profuse  and  often  fatal  hemorrhage.  Sometimes, 
as  in  Lord  Nelson's  case,  such  a  ligature  did 
not  rot  away  for  years,  and  required  dressing 
of  the  arm  all  of  this  time  on  account  of  the 
constant  discharge. 

What  happens  to-day  in  a  surgical  operation 
where  either  properly  prepared  silk  or  catgut 
is  used?  We  tie  all  the  blood-vessels  needing 
it,  cut  off  both  ends  of  the  threads  short  and 
close  the  wound  entirely;  and,  instead  of  having 
discharge  and  horrible  inflammation  for  days 
and  often  weeks  and  sometimes  months,  it  is 
now  a  rare  thing  for  such  a  wound  not  to  be. 
entirely  healed  within  10  days,  and  sometimes' 
less,  and  secondary  hemorrhage  is  almost  un- 
heard of.  If  vivisection  had  given  to  surgery 
only  the  modem  means  of  stopping  hemorrhage 
it  would  be  worth  all  the  labor  it  has  required 
and  all  the  suffering  it  has  inflicted  on  all  the 
animals  ever  experimented  upon. 

Of  late  a  new  problem  in  hemorrhage  has 
been  presented.  When  an  artery  is  wounded  — 
as,  for  instance,  if  the  blade  of  a  pocket  knife 
has  been  thrust  into  the  thigh  and  wounds  the 
great  femoral  artery  —  the  only  way  to  prevent 
the  patient's  bleeding  _to_  death  has  been  to  ex- 
pose the  artery  and  tie  it  above  and  below  the 
point  where  it  was  cut  Of  late  several  surgeons 
(especially  Murphy,  of  Chicago)  have  made 
some  very  ingenious  experiments  on  such 
wounded  blood-vessels.  They  have  carefully 
exposed  the  artery  of  an  animal  (under  an 
anesthetic,  of  course),  have  wounded  it,  and 
then,  instead  of  tying  the  artery,  have  sewed 
up  the  wound  in  the  wall  of  the  artery  to  see 
whether  this  could_  not  be  done  successfully. 
The  reason  for  this  series  of  experiments  is 
this;  When  we  cut  off  the  supply  of  blood 
to  a  leg  or  an  arm  by  tying  the  blood-vessel. 
gangrene  not  uncommonly  occurs,  because  the 
chief  blood  supply  ot  the  limb  is   cut  off  by 


tying  the  artery.  If  instead  of  tying  the  vessel 
we  can  sew  up  the  wall  and  it  will  heal,  the 
current  of  blood  is  uninterrupted  and  there  is 
no  danger  of  gangrene.  Matas  of  New  Orleans 
has  cured  even  aneurysms  by  sewing  up  the 
walls  of  the  arteries  in  a  similar  manner  —  a 
great  recent  advance  in  the  treatment  of  this 
often .  fatal  disease.  One  thing  is  perfectly 
manifest  —  it  would  never  be  proper  to  make 
such  experiments  on  human  beings.  Human 
life  would  be  endangered,  and  no  surgeon  Would 
adopt  or  would  be  justified  in  adopting  such 
a  novel  procedure  until  it  had  been  tried  and 
proved  successful  on  animals.  Several  success- 
ful cases  of  suture  (sewing)  of  the  large  blood- 
vessels have  now  been  done  in  man. 

The  Brain. — ^When  I  first  taught  anatomy, 
38  years  ago,  the  various  portions  of  the  bram 
were  not  supposed  to  have  separate  functions. 
We  knew,  of  course,  that  disease  or  an  injury 
on  one  side  of  the  head  produced  paralysis  on 
the  opposite  side  of  the  body.  Broca  also  dis- 
covered by  observations  on  man  in  actual  cases 
of  disease  that  when  that  part  of  the  brain 
corresponding  to  the  left  temple  was  affected 
the  power  of  speech  was  lost  But  if  a  man  had 
a  fracture  of  the  skull  or  a  gunshot  wound 
in  the  region  above  the  ear  or  in  the  front 
of  the  brain  or  the  back  of  the  brain,  there 
was  no  well  recognized  difference  in  the  results. 
This  was  largely  due  to  the  fact  that  such  injur- 
ies are  widespread,  and  not  limited  to  small 
areas.  In  Germany  Fritsch,  Hitzig,.  and  QoAXz, 
and  in  England  Horsley,  Ferrier,  Schaeffer,  and 
others,  pursued  the  following  plan:  The  mon- 
key's brain  is  the  nearest  in  similarity  to  man's. 
A  known  portion  of  the  brain  —  for  instance,  the 
region  above  the  ear  —  being  exposed,  the  brain 
was  mapped  out  in  small  squares  and  each  one 
of  these  squares  in  succession  had  the  pole  of 
a  battery  applied  to  it.  The  phenomena  which 
occurred  —  whether  opening  and  shutting  the 
eyes,  turning  the  head  right  or  left,  contraction 
of  the  muscles  of  the  arm  or  leg  —  were  all  care- 
fully noted  down.  In  this  way  a  distinct  map 
of  the  brain  was  made,  so  that  now  we  know 
definitely  that  a  certain  area  of  the  surface  of 
the  brain  governs  the  movements  of  the  eyes,  of 
the  head,  of  the  arm,  forearm,  hand,  thumb, 
thigh,  leg,  great  toe,  etc.  In  the^same  way  at 
the  back  of  the  head  the  area  which  governs 
sight  has  been  found,  and  it  was  discovered  that 
the  area  on  the  right  side  if  destroyed  made  the 
right  half  of  each  eye  blind,  and  that  if  the 
area  of  the  left  side  was  destroyed  the  left 
half  of  each  eye  became  blind.  This  description 
is,  probably,  sufficient  to  indicate  how  physiol- 
ogists and  surgeons  have  investigated  the  brain. 

The  following  is  an  instance  which  shows 
how  accurately  this  method  has  enabled  us  to 
locate  the  motor  centres  in  the  brain :  A  girl 
who  suffered  from  epilepsy  and  in  whom  the 
convulsions  always  began  in  the  right  thumb, 
and  Ihen  spread  to  the  arm  and  the  body,  was 
operated  upon.  A  piece  of  the  gray  matter  of 
the  brain,  as  large  as  the  last  joint  of  the  fore 
finger,  was  removed  from  the  place  determined 
upon  animajs  as  the  centre  governing  the  move- 
ments of  this  thumb.  When  she  awoke  from  the 
ether  every  muscle  moving  the  thumb  was 
entirely  paralyzed,  and  no  other  muscle  in  the 
body.  When  we  remember  that  the  mus- 
cles   which    move    the    thumb    arise    in    the 
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bail  of  the  thumb,  between  the  thumb  and 
the  forefinger  and  on  the  front  and'  the  back 
of  the  forearm  nearly  as  high  as  the  elbow,  this 
is  seen  to  be  most  remarkable.  I  do  not  know 
a  single  case  ever  recorded  of  so  minutely  lo- 
cated disease.  By  no  other  means  than  vivi- 
section could  this  small  thumb  centre  have  been 
determined.  She  entirely  recovered  from  the 
paralysis,  and  her  epileptic  fits  instead  of  be- 
ing almost  daily  were  reduced  to  one  or_  at 
the  most  two  a  year.  This  has  made  possible 
the  modem  surgery  of  the  brain,  which  would 
not  exist  to-day  were  it  not  for  vivisection. 

Here  and  there  an  unexpected  post-mortem 
examination,  as  in  the  case  of  Lister's  woman 
patient,  has  given  us  some  special  information, 
but  nine  tenths  if  not  ninety-nme  one-hundredths 
of  our  knowledge  of  cerebral  localization  is  the 
result  of  exact  experiment  on  animals.  As  a 
consequence  of  this  in  1884,  for  the  first  time 
in  the  history  of  surgery,  the  existence  of  a 
tumor  of  the  brain,  which  was  not  indicated  by 
anything  on  the  outside  of  the  head,  was  diag- 
nosticated, its  location  determined,  and  the  tu- 
mor removed.  When  the  skull  was  opened  no 
tumor  was  visible;  but  so  confident  was  Mr. 
Godlee,  the  surgeon,  that  he  cut  boldly  into 
the  substance  of  the  brain  and  there  found  the 
tumor  which  had  been  so  accurately  diagnosti- 
cated. Since  then  this  first  achievement  has 
been  repeated  not  only  scores,  but  hundreds  of 
times,  and  the  net  result  up  to  1899  was  that 
491  brain  tumors  had  been  operated  on.  In  64 
palliative  operations  for  the  relief  of  headache, 
blindness,  etc.,  the  mortality  was  only  15.6  per 
cent.  In  275  completed  operation,  82  died,  a 
mortality  of  30  per  cent.  In  43  cases  in  which 
the  tumor  could  not  be  removed,  29  died,  a 
mortality  of  67.5  per  cent.  In  109  cases  in  which 
the  tumor  was  not  found,  57  died,  a  mortality 
of  52  per  cent  This  localization  of  cerebral  func- 
tions, together  with  antisepsis,  has  so  revolution- 
ized (or,  rather,  created)  modern  cerebral  surgery 
that  the  principal  facts  are  a  matter  of  common 
knowledge.  Tumors  are  now  attacked  not  only 
in  what  is  calledthe  motor  area  (that  is,  that 
portion  of  the  brain  governing  movement,  which, 
roughly  speaking,  may  be  described  as  lying 
above  the  ear),  but  many  times  in  the  front  part 
of  the  brain,  and  at  the  back  of  the  brain,  far 
outside  of  the  motor  area.  In  case  the  tumor 
is  at  the  base  of  the  brain,  or  at  certain  other 
parts  this  knowledge  has  prevented  useless  op- 
erations which  otherwise  might  have  been  per- 
formed. 

It  is  a  source  of  sincere  gratification  on  the 
part  of  numerous  surgeons  that  by  this  same 
knowledge  of  cerebral  localization  derived  from 
animal  experimentation  they  have  been  able  to 
recognize  hemorrhage  inside  the  skull,  open  the 
skull  at  the  right  point,  even  when  there  was 
no  fracture,  and  save  their  patients.  Before 
experiments  on  animals  showed  us  how  to  in- 
terpret the  symptoms  this  was  an  impossibility, 
and  nearly  all  such  patients  died.  '  Now  we 
save,  _  roughly  speaking,  two  out  of  three. 

Time  and  space  would  fail  me  to  tell  of  the 
abscesses  of  the  brain,  of  the  foreign  bodies 
in  the  brain  (such  as  nails  driven  into  it  by 
accident  or  design,  rifle  balls  which  had  lodged 
in  it)'  and  of  many  other  similar  surgical  dis- 
orders the  modern  successful  treatment  of  which 
depends  directly  upon  the  localization  of  cerebral 


functions,  which  is  the  result  almost  wholly  of 
experiments  upon  animals. 

The  Spinal  Cord. —  Up  to  the  present  time 
the  belief  of  surgeons  has  been  that  in  case  the 
spinal  cord  was  completely  cut  in  two,  either  by 
gunshot  wounds,  fracture  of  the  spine  or  other- 
wise, no  reunion  of  the  two  ends  would  take 
place,  and,  therefore,  there  was  no  possibility  of 
relief  for  the  paralysis  below  the  point  of  division 
of  the  cord  which  is  almost  always  fatal.  Very 
recently,  at  the  Pennsylvania  Hospital,  Dr.  Fran- 
cis T.  Stewart  had  a  patient  whose  spinal  cord 
was  cut  in  two  by  a  bullet.  He  removed  the  bone 
sufficiently  to  get  access  to  the  spinal  cord,  and 
found  it  completely  divided.  He  immediately 
stitched  the  two  ends  together,  and,  strange  to 
say,  this  patient  has  recovered  both  feeling  and 
motion  to  some  extent  in  both  legs.  Since  his 
case  two  or  three  other  similar  cases  of  recovery 
of  sensation  and  motion  have  been  reported.  I 
think  it  would  be  evident  to  any  person  that  such 
a  totally  unexpected  result  deserves  the  most 
careful  investigation.  In  man  cases  of  such 
complete  division  followed  by  recovery  are  al- 
most unknown ;  and  if  they  had  to  be  studied  in 
man  this  would  be  imperfectly  done,  and  prob- 
ably would  require  15  or  20  years  before  we 
would  know  what  ought  to  be  done.  It  is  one 
of  those  cases  in  which  it  is  our  duty  to  investi- 
gate by  experiments  upon  animals  what  is  the 
best  method  of  sewing  the  two  ends  of  the 
spinal  cord  together;  at  what  date  after  division 
of  the  cord  it  will  be  hopeless  to  do  so;  how 
much  of  the  cord  can  be  lost  (that  is  to  say, 
a  half  inch,  inch,  or  more)  and  yet  by  stitching 
the  two  ends  together  it  will  be  possible  to  re- 
store the  function  of  the  spinal  cord.  One  can 
see  very  readily  that  in  animals  all  these  prob- 
lems can  be  studied  minutely,  in  a  sufficient 
nunjber  of  cases;  various  procedures  can  be 
tested  and  the  results  determined '  accurately  by 
killing  such  animals  at  a  suitable  date,  and  a 
definite  conclusion  can  be  reached  in  a  short 
time. 

In  1888  Mr.  Horsley,  the  distinguished  Lon- 
don surgeon,  and  Dr.  Gowers,  equally  distin- 
guished as  a  neurologist,  for  the  first  time  in 
the  history  of  surgery  made  a  diagnosis  of  a 
tumor  of  the  spinal  cord,  definitely  located  it 
and  the  former  removed  it,  the  patient  making 
an  absolute  recovery.  A  number  of  other  cases 
have  been  successfully  operated  on  since  then. 
Just  as  in  the  case  of  tumors  of  the  brain,  this 
would  not  have  been  possible  had  it  not  been 
for  experiments  upon  animals,  which  have  given 
us  practically  most  of  our  present  knowledge 
of  the  minute  anatomy  and  physiology  of  the 
spinal  cord  and  have,  therefore,  enabled  us  to 
deal  with  it  surgically. 

Nerves.r-Among  the  most  fruitful  branches 
of  research  which  _  have  been  so  valuable  in 
results  are  the  animal  experiments  upon  the 
different  nerves  of  the  body.  The  methods  by 
which  nerves  could  be  sewed  together;  the 
possibility  of  taking  a  portion  of  a  nerve  or 
even  of  the  spinal  cord  from  a  rabbit  or  other 
animal  to  replace  a  piece  of  the  nerve_  when 
it  has  been  destroyed  by  accident  or  disease; 
the  possibility  of  sewing  one  nerve  to  a  neigh- 
boring nerve  in  order  to  re-establish  its  function 
—  all  of  these  and  other  similar  operations  have 
been  studied  in  animals,*  and  could  only  be 
studied  in  animals  with  exactness. 
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In  order  to  study  such  conditions  it  is  not 
enough  that  the  two  ends  of  the  nerve  should 
be  sewed  together  and  then,  after  the  wound 
was  healed,  that  we  should  simply  determine 
the  fact  that  the  functions  of  the  nerve  are 
re-established.  It  is  necessary  to  know  by  the 
microscope  the  various  steps  of  the  process  of 
union  of  the  nerves  —  to  investigate  various 
methods  of  sewing  them  together;  whether  they 
can  be  overlapped,  or  must  be  applied  exactly 
end  to.  end ;  whether  one  end  of  the  nerve  can 
be  split  and 'the  other  inserted  into  it,  or  turned 
over  as  a  flap,  and  so  on.  Evidently  numerous 
methods  can  only  be  studied  on  animals.  Then, 
when  the  results  are  known,  we  can  apply  them 
for  the  benefit  of  man. 

The  Thyroid  Gland. —  One  of  the  commonest 
diseases  in  Europe,  and  one  that  is  occasionally 
seen  here,  is  goitre.  This  forms  a  large  tumor 
in  the  neck,  for  which  formerly  little  could  be 
done,  as  operation  was  nearly  always  fatal. 
Such  patients  were  obliged  to  go  through  life 
with  a  dreadful  deformity,  in  the  greatest  dis- 
comfort, and  were  sometimes  suffocated  by 
pressure  on  the  windpipe.  In  consequence  of 
the  introduction  of  the  antiseptic  method  of 
Lister,  which  we  owe  to  vivisection  more  than 
to  any  other  agency,  operations  on  the  thyroid 
gland  are  now  so  common  that  at  the  German 
Surgical  Congress  Professor  Kocher,  of  Bern, 
has  reported  2,000  operations  done  by  himself, 
with  a  mortality  of  only  4  per  cent 

Very  soon  it  was  discovered  that  removal  of 
the  entire  gland  produced  a  curious  effect.  The 
face  became  bloated;  the  expression  greatly 
changed,  and  the  patient  became  more  or  less 
idiotic  —  that  is,  the  condition  known  as  myxe- 
dema followed.  This  led  to  improvement  in 
operations  in  several  directions.  First,  in  all 
those  cases  in  which  the  tumor  could  be  shelled 
out,  as  an  English  walnut  is  turned  out  of  its 
shell,  leaving  a  portion  of  gland  tissue  behind, 
this  was  done.  The  similar  effects  of  the 
removal  of  the  thyroid  in  animals  were  studied 
especially  by  Mr.  Horsley.  Surgeons  then  re- 
moved the  thyroid  gland  from  the  neck  of  an 
animal  and  placed  it  under  the  skin  of  the  same 
animal,  and  it  was  found  that  the  disastrous 
results  were  avoided.  After  a  number  of  ex- 
periments on  animals  there  was  good  reason 
to  believe  that  the  disastrous  effects  of  the  op- 
eration which  sometimes  followed  goitre  could 
be  avoided  in  man  by  the  same  procedure. 
Accordingly  after  removal  of  a  goitre  (that  is, 
the  enlarged  thyroid  gland  in  man)  the  thyroid 
gland  of  a  sheep  was  transplanted  in  a  number 
of  instances  under  the  skin,  or  in  some  cases  into 
.the  abdominal  cavity  of  the  patient.  In  both 
cases  there  was  improvement  for  a  time;  but 
eventually  the  majority  of  the  cases  suffered 
from  cretinism  or  from  myxedema,  which  may  be 
described  as  a  less  severe  form  of  the  same  dis- 
ease. Finally  in  animals  a  study  was  made  to 
determine  how  much  of  the  gland  must  be 
left  in  order  to  prevent  myxedema,  and  now 
we  are  able  to  relieve  patients  from  goitre  and 
yet,  by  leaving  enough  of  the  gland,  prevent 
any  bad  results  following  the  operation. 

These  results  led  also  to  a  careful  study 
of  the  effects  of  giving  an  extract  of  the  thyroid 
gland  to  human  beings.  Some  of  the  most 
brilliant  results  that  have  ever  been  obtained 
in  medicine   have   followed  the  administration 


of  the  thyroid  extract  to  cretins  in  whom  the 
disease  had  not  been  produced  by  operations 
for  goitre,  but  arose  naturally.  In  certain  forms 
of  goitre  it  has  enabled  us  to  relieve  or  even 
to  cure  without  operation.  In  insanity  and  many 
other  mental  states  it  is  used  as  a  well  estab- 
lished remedy,  which  in  even  a  large  percentage 
of  cases  is  followed  by  great  benefit  and  often 
by  cure.  In  many  other  diseases  also  the  thyroid 
extract  has  been  used  with  the  best  results. 

The  Larynx. —  Cancer  of  the  larynx,  or  that 
part  of  the  windpipe  back  of  and  just  below 
the  Adam's  apple,  is  not  at  all  uncommon. 
The  only  hope  of  such  patients  is  in  removing 
the  entire  larynx  or  voice  box.  Before  attempt- 
ing this  for  the  first  thne  on  man  Billroth, 
of  Vienna,  and  his  assistant,  Czemy,  now  the 
distinguished  professor  of  surgery  at  Heidel- 
berg, tested  the  operation  on  several  dogs.  Bill- 
roth then  removed  the  larynx  from  his  patient 
and  saved  his  life.  This  operation  has  now 
been  successfully  repeated  scores  and  scores  of 
times  as  a  result  of  these  few  experiments  on 
dogs. 

The  Lungs. —  A  beg^inning  has  been  made  in 
the  surgery  of  the  lungs,  but  as  yet  we  have 
not  reached  the  point  where  we  can  say  that 
we  have  attained  entire  success.  In  a  number 
of  animals  parts  of  the  lungs  have  been  cut 
out  with  a  view  of  discovering  the  possibility 
of  cutting  out  diseased  portions  of  lung,  the 
seat  of  tumors,  consumption,  and  other  disorders, 
and  a  few  operations  have  been  done  upon 
man,  with  a  fair  percentage  of  success.  Not 
uncommonly  abscesses  of  the  lungs  which  were 
perfectly  inaccessible  a  few  years  ago  have 
been  reached  and  opened.  Sometimes  coins  and 
other  foreign  bodies  get  into  the  bronchial  tubes, 
and  can  only  be  reached  through  most  difficult 
and  dangerous  operations.  Several  surgeons 
have  experimented  upon  animals  to  determine 
the  safest  method  of  removing  such  bodies,  but 
\yith  only  partial  success.  Is  it  not  evidently 
our  duty  to  devise  new  operative  procedures  and 
test  them  on  animals  first,  and  when  a  reason- 
ably promising  one  has  been  found,  to  apply 
it  to  man? 

The  Liver. —  In  1890  Ponfick,  of  Germany, 
showed  that  in  rabbits  the  removal  of  a  quarter 
of  the  liver  caused  a  slight  deterioration  in 
the  condition  of  the  animal ;  removal  of  one  half 
was  followed  by  much  more  serious  symptoms, 
which,  however,  passed  off  within  a  few  days. 
Even  removal  of  three  fourths  of  the  whole  liver 
could  be  recovered  from,  but  removal  of  more 
than  this  was  always  fatal.  By  killing  the  ani- 
mal in  which  a  small  part  had  been  removed 
at  a  suitable  time,  and  studying  microscopically 
the  liver  tissue  at  different  periods  of  time 
after  operation  —  a  procedure  manifestly  only 
possible  in  animals — he  showed  that  there  was 
a  reparative  power  in  the  liver,  which  before 
then  yvas  unknown. 

Up  to  (bat  date  less  than  a  dozen  surgeons 
had  operated  on  tumors  of  the  liver.  In  only 
two  of  them  was  any  considerable  portion  of 
the  liver  removed.  After  the  paper  by  Ponfick, 
which  showed  how  much  could  be  removed,  sur- 
geons immediately  operated  with  much  more 
confidence,  and  removed  considerable  portions 
of  the  liver.  Up  to  1809,  76  tumors  of  the  liver 
had  been  removed.  Of  these  cases  the  termina- 
tion of  two  was  unknown ;  of  the  remaining  74, 
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63  recovered  and  11  died-^-n  mortality  of  less 
than  15  per  cent.  One  who  is  not  a  surgeon 
can  scarcely  appreciate  how  differently  the  ope- 
»ation  for  tumor  of  the  liver  was  regarded 
before  and  after  Ponfick's  experiments.  Before 
that  everything  was  marked  by  timidity;  after 
that  everything  was  marked  by  confidence,  and 
all  to  the  benefit  of  the  patient 

The  Spleen. — The  same  story  that  has  been 
told  of  the  liver  can  be  told  of  the  spleen, 
though  with  much  less  good  results.  As  a  result 
of  studies,  partly  by  accident,  in  man  (as  when 
in  consequence  of  a  stab- wound  or  other  injury 
a  spleen  would  protrude  through  the  wall  of 
the  abdomen,  and  would  have  to  be  removed), 
but  chiefly  as  a  result  of  the  careful  studies  of 
removal  of  the  spleen  in  animals,  beginning 
practically  with  Schindler's  experiments  in 
1870,  we  are  now  in  a  position  definitely  to  say 
that  in  man  the  whole  of  the  spleen  can  be 
removed,  and  he  can  not  only  survive  the  opera- 
tion, but  get  along  comfortably  without  any 
spleen.  A  very  considerable  number  of  such 
operations  have  now  been  successfully  per- 
formed. 

The  Kidney. —  On  2  Aug.  1869  Professor  Si- 
mon, of  Heidelberg,  laid  the  foundation  of  .the 
modem  surgery  of  the  kidney  by  removing  a 
heahhy  kidney  from  a  healthy  woman.  The 
reason  for  it  was  that  in  removing  an  ovarian 
tumor  some  time  before  he  had  been  obliged 
to  remove  a  part  of  the  ureter  (the  tube  leadmg 
from  the  kidney  to  the  bladder),  and  to  fasten 
the  cut  end  to  the  skin.  As  a  consequence  of 
this  the  woman  was  in  a  most  deplorable 
condition  from  the  continual  escape  of  urine 
over  her  person.  After  a  number  of  unsuccess- 
ful attempts  to  close  this  external  opening,  it 
finally  occurred  to  him  that  the  only  way  to 
cure  her  was  to  remove  the  kidney  on  that  side. 
Whether  a  human  being  would  recover  and  could 
live  with  only  one  kidney  was  practically  un- 
known. It  is  true  that  disease  had  destroyed 
one  kidney  in  some  patients  and  the  other  had 
gradually  developed  ability  to  do  the  work 
of  both.  Injury  also  had  destroyed  parts  or 
all  of  one  kidney;  but  deliberately  to  take  out 
a  healthy  kidney  from  a  healthy  human  being 
was  an  operation  not  only  fraught  with  danger, 
but  one  before  which  all  the  surgical  world  up 
to  that  time  had  recoiled.  _  No  one  had  studied 
the  effect  on  the  remaining  kidney  and  upon 
the  heart  No  one  had  carefully  determined 
what  was  the  best  method  of  reaching  the  kid- 
ney—  whether  through  the  abdomen  or  through 
the  loin  from  the  back;  what  to  do  with  adhe- 
sions and  many  other  technical  questions.  All 
these  had  to  be'  settled.  Accordingly  he  ex- 
perimented on  a  number  of  dogs;  decided  that 
from  these  indications  a  human  being  could 
live  with  only  one  kidney;  studied  on  the  cada- 
ver the  best  way  of  doing  the  operation,  and 
on  2  Aug.  1869,  removed  this  healthy  kidney 
through  the  loin  and  saved  the  patient's  life 
and  made  her  perfectly  comfortable.  She  died 
in  1877,  after  eight  years  of  healthy  life. 

As  I  have  said  these  new  experiments  laid 
the  foundation  of  the  modern  surgery  of  the 
kidney  have  been  opened;  scores  of  stones  have 
removed  successfully.  Finding  this  operation 
so  fea.<sible,  surgeons  were  led  to  practise  other 
operations ;  some  hundreds  of  abscesses  in  the 
kidney  have  been  opened;  scores  of  stones  have 


been  removed  from  the  kidneys;  floating  (that 
is,  loose)  kidney  has  been  sewed  fast  in  hun- 
dreds of  cases;  many  cases  of  tuberculosis  of 
the  kidney  have  been  relieved  or  cured;  tumors 
of  the  kidney  are  successfully  attacked;  even 
the  cut  ureter  has  been  spliced  and  stones  re- 
moved from  it  In  a  word,  Simon's  experiments 
on  a  few  dogs  opened  to  us  a  new  domain  in 
surgery  which  until  then  was  wholly  unknown. 
Would  it  not  be  gross  cruelty  to  man  to  prevent 
such  beneficent   researches? 

The  Stomach. —  Until  1875  practically  there 
was  no  surgety  of  the  stomach.  As  occasional 
Cesarean  sections  have  been  done  in  the  past, 
so  occasional  operations  on  the  stomach  were 
done  when  the  surgeon  was  obliged  to  do  them. 
Now,  how«ver,  it  is  a  matter  of  routine  proced- 
ure, to  the  vast  benefit  of  the  human  race.  Had 
vivisection  contributed  nothing  else  to  the  pro- 
gress of  surgery  than  its  services  in  the  surgery 
of  the  stomach,  this  alone  would  be  sufficient  to 
justify  it  I  may  quote  from  the  Cartwright 
lectures  ♦  which  I  gave  before  the  College  of 
Physicians  and  Surgeons  in  New  York  in  1898: 

"In  187s  Tschertneisky-Barischewsky  cut  out 
a  piece  of  the  intestines  in  35  dogs,  with  29 
recoveries  —  a  startling  result  when  compared 
with  the  former  fatality  of  such  operations. 
This  was  the  starting  point  in  the  new  gastro- 
intestinal surgery.  'The  next  year  Gussenbauer 
and  Winiwarter  cut  out  a  piece  of  the  stomach 
in  only  seven  dogs.  We  scarcely  can  appreciate 
at  this  day,  though  these  experiments  are  so 
recent,  how  many  new  questions  had  to  be 
answered.  After  their  first  unsuccessful  experi- 
ment they  naively  remark  that  certain  facts  were 
established  by  the  experiment,  among  them, 
'that  the  surfaces  of  tne  stomach  hav«  a  real 
tendency  toward  union  by  first  intention,  .  .  . 
just  as  do  wounds  of  the  skin.>  (!)  Whether 
this  would  be  correct  of  man  as  well  as  of 
animals  they  admitted  was  as  yet  uncertain. 
Another  point  settled  by  the  experiment  was 
'that  there  was  no  digestion  of  the  mucous 
membrane  in  the  neighborhood  of  the  wound.' 
Their  second  experiment  was  followed  by  recov- 
ery, and  showed  not  only  that  such  an  operation 
could  be  successfully  done,  but  that  the  narrow- 
ing caused  by  the  scar  did  not  interfere  with  the 
functions  of  the  stomach,  either  as  to  its  move- 
ment or  its  secretion  of  the  digestive  juices,  and 
that  the  removal  of  the  pylorus  was  not  followed 
either  by  the  too  early  escape  of  the  food  into 
the  intestines;  or  by  the  reflux  of  the  intestinal 
contents  into  the  stomach.  The  dog  was  killed 
five  months  later  and  the  post-mortem  showed 
no  contraction  by  reason  of  the  scar,  and  no 
digestion  of  the  edges,  and  his  perfect  health 
after  the  operation  showed  that  the  movements 
of  the  stomach  and  its  digestive  functions  had 
not  been  interferred  with.  Then,  again,  the  ques- 
tion whether  catgut  or  other  suture  material  was 
the  best,  and  what  kind  of  a  knot  and  what 
kind  of  a  suture  would  best  answer  were  sub- 
jects of  debate.    ... 

"Our  anti-vivisection  friends,  who  so  often 
declare  that  experiments  upon  animals  have 
never  contributed  anything  to  the  progress  of 
surgical  science,  may  well  be  challenged  to  ac- 
count for  the  remarkable  progress  in  the  surgery 
of  the  stomach  which  immediately  followed  these 

*  In  quoting  this  I  have  popularized  some  of  th« 
medical  terms  there  used. 
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fruitful  experiments.  The  dogs  that  died  did 
not  die  in  vain.  They  showed  the  correct  meth- 
ods and  indicated  errors  in  technic,  and  directly 
led  up  to  the  modem  surgery  of  the  stomach  and 
the  intestine  in  man,  as  follows:  In  the  very 
same  year,  1876,  Hueter  cut  out  a  part  of  the 
bowel,  though  without  success.  In  1877  Czemy 
for  the  first  time  sewed  up  the  intestine  and 
dropped  it  into  the  abdominal  cavity,  with  re- 
covery ;  followed  almost  immediately  by  Billroth, 
who  did  the  first  successful  suture  of  the  stom- 
ach and  total  removal  of  a  portion  of  the  bowel. 
In  1878  Forelli  operated  for  a  wound  of  the 
stomach,  and  in  1879  Cavazzani  removed  a  por- 
tion of  the  stomach  for  tumor.  In  the  same 
year  Pean  did  the  first  removal  of  the  pylorus. 
In  1880  Pydygier  did  the  second,  and  in  1881 
Billroth  uid  the  third  and  first  successful  one, 
Tvithout  a  knowledge  of  the  preceding  opera- 
tions.* 

Then  followed  various  operations  on  the 
stomach  to  which  I  will  allude  later,  and  finally 
the  successful  removal  of  the  entire  stomach. 
It  is  quite  impossible  to  give  the  details  of  all 
the  various  operations  now  done  on  the  stomach 
and  indicate  minutely  the  part  that  vivisection 
has  had  in  developing  this  extraordinarily  suc- 
cessful branch  of  modem  surgery.  Suffice  it  to 
say  that  among  them  are  the  following,  all  of 
which  owe  more  to  vivisection  experiments  than 
to  any  other  single  agency : 

In  cancer  of  the  oesophagus,  or  in  the  con- 
striction of  the  oesophagus  which  so  often 
follows  the  accidental  or  intentional  swallowing 
of  lye  or  acids,  etc,  so  that  no  food  can  get 
into  the  stomach,  we  now  open  the  abdomen, 
open  the  stomach,  introduce  a  tube  or  construct 
a  -passageway  into  the  stomach,  and  feed  the 
patient  through  this  outside  oesophagus,  as  it 
were.  In  case  the  narrowing  of  the  oesophagus 
is  not  from  cancer  the  patient  can  live  his 
natural  span  of  life.  In  case  of  cancer  his 
remaining  days  are  rendered  relatively  comfort- 
able, since  the  operation  prevents  his  starving 
to  death.  When  we  have  cancer  at  the  opposite 
•end  of  the  stomach  (the  pylorus),  so  that  the 
food,  though  it  can  be  swallowed,  cannot  get 
cut  of  the  stomach,  one  of  two  courses  is  fol- 
lowed; both  of  which  have  been  carefully  studied 
in  the  lower  animals  and  then  adapted  to  man. 
First,  the  portion  of  the  stomach  and  bowel 
involved  in  the  cancer  is  cut  _  out  and  the 
"bowel  united  to  the  stomach  directly,  or,  in 
•other  cases,  an  opening  is  made  in  the  stomach 
and  one  in  the  bowel  lower  down,  and  the  two 
openings  are  sewed  together,  thus  allowing  the 
food  to  pass  from  the  stomach  directly  into  the 
bowel  beyond  the  cancer.  The  mere  question 
of  how  the  stomach  and  bowel  shall  be  most 
successfully  united  in  these  cases,  particularly 
the  best  method  to  prevent  fatal  leakage,  has 
Tequired  very  many  series  of  experiments,  es- 
pecially in  this  country,  by  Senn,  Abbe,  Brockaw, 
Ashton,  Murphy,  and  others.  As  a  result  of 
their  labors  sometimes  we  have  learned  how  not 
to  do  the  operation  because  of  unexpected  diffi- 
culties ;  sometimes  how  to  better  our  procedure, 
until  now  we  are  in  possession  of  satisfactory 
methods,  as  has  been  proved  by  the  successful 
operation  on  man  many  times  over.  Even  the 
sewing  together  of  the  stomach  and  bowel  alone 
Tiad  been  done  up  to  1898  in  550  cases  which 
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have  been  published.  I  have  no  doubt  that  since 
then  this  number  has  almost  been  doubled.  The 
mortality  of  this  operation  from  1881  to  1885 
was  65.71  per  cent ;  from  1886-1890,  the  mortality 
had  fallen  to  4647  per  cent;  from  1891  it  had 
again  fallen  to  33.91  per  cent,  and  recently  in 

27  cases  an  Italian  surgeon  (Carle)  has  had 
a  mortality  of  only  74  per  cent 

Moreover,  the  experiments  on  animals  having 
shown  how  safe  various  operations  are,  have 
emboldened  us  to  enlarge  the  sphere  of  our 
operations  and  do  others  that  were  before  not 
dreamed  of  —  a  good  instance  of  the  partly  in- 
direct good  results  from  vivisection.  A  brief 
enumeration  of  some  of  the  various  operations 
done  upon  the  stomach,  together  with  their  mor- 
tality, is  as  follows: 

1.  Where  the  stomach  is  bound  down  by  ad- 
hesions (which  often  produce  the  most  serious 
digestive  disturbances,  destroying  comfort  and 
even  threatening  life),  we  now  open  the  abdo- 
men, cut  or  tear  the  adhesions,  and  practically 
all  of  the  patients  recover. 

2.  Where  there  are  foreign  bodies  in  the  stom- 
ach (or  in  some  cases  foreign  bodies  that  have 
stuck  in  the  oesophagus  low  down  near  the 
stomach),  we  open  the  stomach,  remove  the  for- 
eign body  (often  Inserting  the  arm  to  reach 
it  in  the  oesophagus),  sew  up  the  stomach 
and  the  abdominal  wall,  and  the  patients  gen- 
erally recover.  In  some  cases  as  manjr  as  192 
staples,  button's,  screws,  horseshoe  nails,  etc., 
weighing  over  a  pound  and  a  half,  have  been 
removed,  and  the  patients  have  recovered. 

3.  Where  the  oesophagus  has  been  narrowed 
by  the  swallowing  of  lye,  etc.,  instead  of  making 
a  permanent  opening  in  the  stomach  (as  before 
described),  sometimes  by  having  the  patient 
swallow  a  perforated  shot  which  will  carry  a 
string  down  into  the  stomach,  we  can  open 
the  stomach  temporarily,  seize  and  draw  out  the 
shot,  attach  a  conical  dilator  to  the  string, 
and,  after  having  dilated  the  constriction  of  the 
oesophagus,  remove  the  string,  sew  up  the  stom- 
ach and  the  abdominal  wall  and  cure  the  patient 
permanently. 

4.  We  now  open  the  stomach  purely  to  ex- 
plore it  and  find  out  whether  or  not  there  is 
serious  disease.  This  has  enabled  us  in  many 
cases  to  relieve  illness  which  otherwise  was 
incurable.  Nearly  all  of  these  patients  recover 
from  the  operation. 

5.  The  permanent  opening  in  the  stomach 
through  which  we  can  feed  a  patient  I  have  al- 
ready described.  It  was  first  proposed  in  1837. 
It  was  first  done  in  1849.    From  then  until  1875 

28  cases  were  operated  on,  with  28  deaths! 
It  seemed  almost  as  though  the  operation  must 
be  abandoned  when,  in  1875,  the  first  operative 
recovery  occurred.  From  then  until  1884,  in  163 
cases  there  were  133  deaths  —  a  mortality  of 
81.66  per  cent.  At  the  present  time  the  mortality 
is  only  about  25  per  cent  in  cases  of  cancer, 
and  in  the  non-cancerous  cases  not  over  10 
per  cent. 

6.  As  I  have  indicated,  in  certain  conditions 
we  make  an  opening  in  the  stomach  and  another 
in  the  bowel  and  sew  the  two  together.  In  some 
cases  of  ulcer  of  the  stomach,  which  cannot  be 
cured  by  medical  means,  this  gives  wonderful 
results,  both  as  to  comfort  and  cure.  The  opera- 
tion was  first  done  in  188 1,  with  a  mortality 
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decreasing  from  65.71  to  33.91  per  cent  in  gen- 
eral, and  in  the  statistics  of  single  surgeons  to 
only  7.4  per  cent. 

7.  The  first  removal  of  the  pylorus  followed 
by  uniting  the  bowel  and  the  stomach  was  done 
in  1879.  The  mortality  was  very  great,  and  still 
is  "large,  ranging  from  27.2  per  cent  in  simple 
cases  to  72.7  per  cent  when  there  are  extensive 
adhesions. 

8.  When  the  pylorus  is  simply  narrowed,  but 
is  not  the  seat  of  cancer,  we  make  an  incision  in 
its  long  axis,  seize  the  edges  of  the  incision 
at  the  middle,  draw  them  out  at  right  angles  to 
the  line  of  the  incision,  and  by  sewing  them  in 
this  position^  we  widen  the  opening  of  the 
pylorus.  This  was  first  done  in  1886.  Up  to 
1894  the  mortality  was  20.7  per  cent.  Recently 
Carle  has  reported  14  cases,  with  a  mortality  of 
only  7  per  cent 

9.  In  not  a  few  disorders  the  stomach  is 
dilated  to  nearly  two  or  three  times  its  normal 
size.  In  these  cases  we  now  take  a  ^tuck*  in  it, 
as  was  first  done  in  189 1.  In  15  such  operations 
only  one  death  had  occurred. 

10.  When  the  stomach,  instead  of  being  di- 
lated, is  displaced,  we  sew  it  fast,  and  practically 
in  all  cases  recovery  follows. 

11.  Sometimes  the  stomach  is  divided  into 
two  parts,  like  a  dumb-bell  with  a  very  short 
handle.  The  first  operation  for  relieving  this 
condition  was  done  in  1893  by  making  an  open- 
ing in  each  half  of  the  stomach  and  sewing  the 
two  openings  together.  Over  40  operations  have 
been  done  for  this  condition,  with  only  nine 
deaths. 

12.  Tumors  of  the  stomach  other  than  cancer 
are  rare,  but  since  1887  at  least  seven  cases  of 
tumor  have  been  cut  out,  of  which  six  have 
recovered. 

13.  Partial  removal  of  the  stomach  finally 
led  to  its  complete  removal,  of  which  over  a 
dozen  instances  have  been  reported,  with  a  re- 
covery of  somewhat  more  than  half.  Nearly  all, 
however,   have  died  from  recurrence. 

Some  of  the  above  operations  are  not  the 
direct  result  of  experiment  upon  animals  (as, 
for  instance  the  taking  of  a  tuck  in  the  stom- 
ach) ,  but  they  are  the  indirect  result,  first, 
through  the  antiseptic  method,  which  itself  is 
the  child  of  vivisection,  and,  secondly,  because 
through  our  experience  in  other  operations  we 
have  been  led  to  perform  totally  new  ones.  It 
is  the  same  in  other  sciences.  If  we  were  still 
dependent  upon  the  old  *air-pump*  worked  by 
hand  we  should  have  no  lighting  by  the  incan- 
descent bulb  of  to-day,  for  this  is  dependent 
upon  a  cheap  method  of  making  an  almost 
complete  vacuum.  This  is  a  wholly  unexpected 
and  indirect  result  of  improvement  in  air-pumps 
as  one  of  the  chief  factors  of  progress. 

The  Intestines. — Very  much  the  same  story 
can  be  told  of  the  surgery  of  the  bowel.  Indeed, 
the  surgery  of  the  stomach  involves  largely  that 
of  the  bowel.  I  need,  therefore,  only  recall  a 
very  few  points.  When  a  tumor  or  cancer  exists 
in  the  bowel,  of  course,  in  a  little  while  it  ob- 
structs the  passage  of  the  intestinal  contents; 
and  if  this  obstruction  becomes  complete  and  is 
not  quickly  removed  the  patient  must  necessarily 
die.  As  ?.  result  of  many  experiments  upon  ani- 
mals (more  especially  by  Senn,  Parkes,  and 
other  American  surgeons)  we  now  know  how 


to  deal  with  this  condition.  First,  if  the  tumor 
or  cancer  can  be  removed  it  is  cut  out  entirely, 
and  the  two  ends  of  the  bowel  are  united.  Our 
present  successful  means  of  uniting  them  are  a 
result  of  most  laborious  researches  by  experi- 
mentation upon  animals  to  discover  the  best 
method  of  doing  this  otherwise  perilous  opera- 
tion. The  slightest  leakage  of  intestinal  con- 
tents produces  a  fatal  peritonitis.  Where  the 
cancer  cannot  be  removed,  in  order  to  prolong 
the  patient's  life  and  lessen  his  terrible  pains 
we  make  an  opening  above  the  obstruction  and 
another  one  below  and  sew  the  two  openings 
together.  Here  again  many  experiments  were 
needed  to  determine  whether  an  animal  could 
live  with  the  intestinal  contents  thus  "side- 
tracked," and.  if  life  could  be  maintained,  what 
was  the  best  method  of  doing  the  operation. 

In  gunshot  wounds  of  the  intestines,  which 
formerly  were  among  the  most  fatal  of  all  acci- 
dents, we  now  can  rescue  a  very  large  percentage 
of  the  patients.  During  the  Civil  War  practically 
almost  every  case  of  perforation  of  the  intestine 
by  gunshot  died.  To  see  whether  something 
could  not  be  done  to  remedy  this  frightful  mor- 
tality Gross  many  years  ago  performed  some 
experiments  to  determine  the  best  treatment  of 
such  wounds.  Later  Parkes  etherized  a  number 
of  dogs,  shot  them,  opened  the  abdomen  and 
treated  the  wounds  in  various  ways;  and  in 
consequence  of  this  and  other  series  of  experi- 
ments, at  the  present  time  many  instances  of 
recovery  have  been  reported  in  which  multiple 
wounds  even  to  the  number  of  17  have  been 
found,  closed  by  methods  determined  by  vivisec- 
tion to  be  the  best,  and  the  patients  have  re- 
covered. To  reach  this  result  it  had  to  be 
determined  by  accurate  observation  on  animals 
what  was  the  best  method  of  closing  such 
wounds;  what  material  is  the  best  for  use  as  a 
thread;  under  what  conditions  it  would  be  need- 
ful, instead  of  closing  the  wound,  to  cut  out 
the  injured  portion  of  the  bowel  and  unite  the 
two  ends;  how  long  after  perforation  occurred 
was  the  best  time  to  operate,  and  many  other 
such  questions  too  technical  to  mention  here. 

In  typhoid  fever  and  in  ulcer  of  the  stomach 
also  sometimes  a  perforation  similar  to  the  hole 
made  by  a  bullet  occurs,  and  the  contents  of 
the  intestines  or  of  the  stomach  are  poured  out 
into  the  abdominal  cavity.  Of  course,  every  one 
knows  that  if  this  went  on  for  a  brief  time  death 
would  necessarily  follow.  In  the  lower  anitqals 
we  cannot  produce  exactly  the  conditions  fol- 
lowing perforating  ulcer  of  the  stomach  and 
perforations  such  as  occur  in  typhoid  fever :  but, 
in  consequence  of  the  knowledge  acquii'ed  by  ex- 
perimenting upon  gunshot  and  incised  wounds  of 
the  stomach  and  bowel  in  the  lower  animals, 
we  finally  woke  up  to  the  fact  in  1884  that  a  per- 
foration after  such  an  ulcer,  either  in  the  stomach 
or  in  the  bowel  from  typhoid  fever,  ought  to  be 
closed.  In  156  cases  of  such  perforation  of  the 
stomach  operation  has  been  done,  and  the  re- 
coveries have  been  46.80  per  cent.  But  in  the 
last  54  of  these  operations  done  from  1896  to 
1858  the  percentage  of  recoveries  has  risen  to 
64.82  per  cent.  In  362  such  operations  done  for 
perforation  of  the  bowel  in  typhoid  fever  up  to 
1904  the  recovery  rate  was  25.97  per  cent  Some 
individual  surgeons  have  saved  one  in  three, 
and  ultimately,  I  believe,  one  half  of  such 
patients  will  be  saved.    It  must  be  remembered 
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that  in  such  perforations  of  the  stomach  and 
bowel  every  patient  would  die  were  no  operation 
done.  To  save  one  half  or  even  one  third  is  a 
surgical  triumph. 

I  have  several  times  alluded  to  cutting  out  a 
portion  of  the  bowel  and  uniting  the  two  ends. 
This  involves  a  number  of  problems  which  ought 
not,  and,  in  fact,  cannot,  be  studied  in  man 
because  of  the  fact  that  it  is  wholly  inadrnissible 
to  test  such  operations  (which  always  involve 
life)  on  man  when  they  can  be  tested  accurately 
and  more  quickly  by  experiments  on  animals  and 
without  involving  human  life. 

I  have  stated  that  by  many  experiments  on 
animals  we  have  now  reached  a  satisfactory 
solution  of  the  problem  how  the  two  ends  of  the 
bowel  are  best  sewed  together.  But  one  other 
question  was  still  unanswered  —  how  much  of 
the  bowe!  could  be  removed  and  yet  life  be 
preserved.  A  similar  question,  we  have  seen,  has 
been  answered  in  respect  to  how  much  of  the 
liver  could  be  removed  by  Ponfick's  experiments. 
How  much  of  the  bowel  could  be  removed  was 
a  most  important  question.  _We  would  all  pre- 
sume that  a  few  inches,  possibly  even  a  foot  or 
two,  might  be  removed  without  danger;  but 
when  we  remove  a  larger  portion  we  cut  down 
the  digesting  and  absorbing  surface  to  such  an 
extent  that  it  is  a  question  whether  the  patient 
can  still  live.  This  has  been  determined  upon 
animals,  and  then,  as  occasion  required  us  to 
decide  the  question,  in  man.  As  a  result  of 
the  knowledge  derived  from  animal  experimen- 
tation I  saw  a  few  years  ago  in  Montreal  a  man 
from  whom  Shepherd  had  removed  over  one 
third  of  the  entire  length  of  the  bowel  (eight 
feet)  which  was  involved  in  a  large  tumor;  and 
yet  the  patient  was  in  capital  health  for  a  long 
time  after  the  operation. 

Hydrophobia. — ^The  search  for  the  germ  of 
this  dreadful  disease  has  as  yet  been  fruitless; 
but  happily  the  search  for  the  means  of  preven- 
tion has  been  crowned  with  success.  Of  every 
100  persons  bitten  about  15  contracted  hydro- 
phobia, and  of  those  bitten  on  the  head  and  face 
at  least  80  per  cent  die  of  hydrophobia.  Up  to 
the  time  of  Pasteur  every  ptrson  who  contracted 
hydrophobia  died,  that  is,  the  mortality  was 
100  per  cent.  The  Pasteur  treatment,  which  is 
entirely  the  result  of  animal  experimentation,  by 
preventing  its  occurrence,  has  reduced  the  mor- 
tality to  less  than  i  per  cent  of  the  persons 
bitten.  And  yet  the  establishment  of  Pasteur 
Institutes  for  the  benefit  of  the  human  race  has 
been  resisted  most  strenuously  by  those  opposed 
to  vivisection. 

Transplantation  of  Bone. — In  1867  Oilier  a 
celebrated  French  surgeon  who  recently  died, 
by  experiments  on  animals  showed  that  the 
membrane  which  covers  the  bones  (the  perios- 
teum) could  be  peeled  off  a  bone  and  trans- 
planted to  a  distance  into  the  tissues  of  the 
same  animal,  or  even  of  another  animal,  and  that 
it  would  there  live  and  produce  new  bone. 
These  experiments,  very  crudely  described  in 
these  few  words,  have  been  extraordinarily  fruit- 
ful in  several  directions. 

First,  in  certain  cases  it  is  necessary  to  re- 
move diseased  or  dead  bone.  These  experiments 
showed  us  that  if  in  removing  the  bone  the 
periosteum  was  carefully  guarded  and  left  be- 
hind it  would  reproduce  the  bone.  In  some  cases 
in  which  the  lower  jawbone  has  died  as  a  result 


of  phosphorus  poison  in  the  employees  of  phos- 
phorus match  factories,  the  dead  bone  has  been 
removed,  but  the  periosteum  has  been  preserved 
and  a  new  jawbone  has  been  reproduced.  An- 
other result  has  been  that,  instead  of  amputat 
ing,  for  example,  an  arm  when  the  elbow  is 
diseased,  we  can  remove  the  bone  and  by  pre- 
serving the  periosteum  can  preserve  a  more  or 
less  useful  joint. 

In  other  cases  a  certain  area  of  bone,  as  for 
instance,  in  the  skull,  is  chiseled  loose  or  other- 
wise separated  from  the  surr.ounding  bone  ex- 
cepting for  an  inch  or  two  at  the  portion  where 
the  chief  blood  supply  enters  the  flap.  The  bone 
is  then  forcibly  broken  at  this  unchiseled  portion 
and  turned  back,  the  periosteum  and  scalp  acting 
as  a  hinge.  When  the  tumor  has  been  removed, 
the  abscess  opened,  or  other  needful  operation 
done,  the  trap  door  is  simply  closed  by  replacing 
the  flap,  the  scalp  sewed  in  place  and  the  integ- 
rity of  the  skull  is  restored.  One  can  see  that 
this  is  an  immense  advantage  over  having  a 
great  hole  left  in  the  side  of  one's  skull. 

In  some  cases,  in  which,  in  consequence^  of 
accident  or  abscess,  a  large  hole  already  exists 
in  the  skull,  we  either  chisel  off  bits  of  adjacent 
bone  or  replace  the  bone  by  a  plate  of  celluloid 
and  successfully  fill  this  opening. 

Again,  in  certain  cases,  for  example,  m  which 
the  jaw  has  been  fractured,  a  bit  of  the  bone 
has  been  chiseled  loose  from  the  patient's  jaw 
and  has  been  grafted  in  place  as  a  bridge  be- 
tween the  two  fragments,  so  relieving  the  de- 
formity or  remedying  an  otherwise  incurable 
fracture. 

Again,  a  certain  small  number  of  children 
are  born  without  any  bone  at  the  back  of  the 
spine  in  the  neck  or  the  loin  (spina  bifida). 
Through  this  opening  the  membranes  of  the 
spinal  cord  protrude  and  form  a  tumor  which, 
it  untreated,  in  most  cases  proves  fatal.  We  now 
operate  most  successfully  on  most  of  these  cases, 
and  in  suitable  cases  either  chisel  loose  a  bit 
of  adjacent  bone  and  transplant  it,  so  as  to 
close  the  opening,  or  in  other  cases  take  a  bit  of 
bone_  from  one  of  the  lower  animals  to  fill  the 
opening  and  cure  the  patient. 

Again,  in  certain  cases  of  fracture  of  the  arm 
bone  (humerus)  the  nerve  going  to  the  muscles 
on  the  back  of  the  forearm,  which  winds  close 
around  the  bone  in  a  spiral,  is  torn  in  two; 
these  muscles  are  paralyzed,  and  the  patient  has 
what  we  term  "wrist  drop,*  so  that  the  hand 
is  useless.  In  such  cases  the  knowledge  derived 
from  two  different  series  of  experiments  comes 
to  our  aid  to  enable  us  to  remedy  the  trouble. 
First  we  find  the  two  ends  of  the  broken  nerve, 
freshen  these  ends,  unite  them,  and  in  many 
cases  can  change  a  useless  hand  into  a  usefuj 
one;  but  if  so  much  of  the  nerve  has  been  de- 
stroyed that  the  two  ends  cannot  be  brought 
together  we  now  deliberately  remove  an  inch 
or  two  of  the  arm  bone,  thus  shortening  the 
arm  enough  to  bring  the  two  ends  of  the  nerve 
in  contact  and  sew  them  together,  and  in  a  good 
percentage  of  cases  we  can  again  restore  the 
hand  to  usefulness  after  months  and  occasionally 
even  after  years. 

A  still  more  remarkable  transplantation  of 
the  bone  is  accomplished  in  some  operations  on 
the  skull.  In  some  cases  it  is  necessary  to  re- 
move a  button  of  bone  which  may  be  an  inch 
and  a  half  or  two  inches  in  diameter  in  order 
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to  do  an  operation  on  the  brain.  The  operation 
which  has  necessitated  this  removal  of  bone 
may  require  an  hour  and  a  half  or  two  hours. 
If  we  want  to  replace  the  bone  so  as  not  to 
leave  an  opening  in  the  skull  through  which  the 
brain  majr  easily  be  dangerously  injured  we  put 
the  bone  in  a  basin  of  hot  salt  solution  or  weak 
antiseptic  solution,  and  by  keeping  it  at  a  proper 
temperature,  at  the  end  of  the  operation,  when  it 
has  been  totally  detached  from  the  body  for 
so  long  a  time,  we  replace  it  and  its  vitality 
is  not  lost. 

All  of  these  various  operations  (and  others 
which  I  have  not  time  to  describe)  done  on 
bone,  to  the  immense  advantage  of  our  patients, 
are  the  direct  or  remote  results  of  the  experi- 
ments of  Oilier  and  others  on  the  transplanta- 
tion  of  periosteum  and  of  bone  in  animals.  The 
indirect  results  are  quite  as  valuable,  and  some- 
times more  valuable,  than  the  direct  results  of 
such  experiments. 

An  illustration  of  the  indirect  results  of 
pUier's  experiments  is  shown  in  the  transplanta- 
tion of  the  skin.  One  of  the  oldest  operations  in 
surgery  is  the  making  of  a  new  nose.  When  the 
nose  has  been  lost  a  suitably  shaped  flap  was 
cut  on  the  forehead,  leaving  a  sufficient  uncut 
base  for  a  proper  blood  supply  so  that  the  flap 
would  not  undergo  gangrene.  The  flap  was  then 
turned  by  twisting  it  on  its  base  and  was  sewed 
in  place  where  the  nose  had  been.  The  experi- 
ments of  Oilier  and  his  successors  showed,  how- 
ever, that  periosteum,  and  even  so  dense  a 
structure  as  bone,  could  be  entirely  detached 
from  the  body  for  a  long  time  and  yet  not  lose 
its  vitality.  Hence  we  now  transplant  bone  as 
well  as  skin  to  make  firm  instead  of  flabby  noses. 
This  has  led  us  of  late  years  to  apply  the  same 
procedure  to  the  skin,  and  enables  us  now  to 
do  far  more  extensive  and  more  successful 
operations  than  would  otherwise  have  been  pos- 
sible. The  first  method  tried  in  man  was  that 
of  Reverdin,  of  Geneva.  He  cut  little  bits  of 
skin  only  as  big  as  a  pin's  head  from  the  arm 
or  the  thigh,  not  quite,  skin  deep,  and  planted 
them  on  any  raw  surface  which  did  not  heal 
readily.  These  grafts  under  proper  treatment 
adhere  and  form  new  centres  from  which  healing 
of  the  wound  takes  place.  Emboldened  by  this, 
Krause  and  other  surgeons  have  taken  very  large 
pieces  of  skin,  including  often  the  whole  thick- 
ness of  the  skin,  and  transplanted  them.  For 
example,  in  some  cases  of  extensive  cancer  in 
which  a  very  large  portion  of  skin  must  be  re- 
moved, now,  while  the  patient  is  imder  the  in- 
fluence of  the  anesthetic,  we  take  strips  of  skin 
an  inch  wide  and  several  inches  long  from  the 
thigh,  or,  in  other  cases,  from  another  person 
who  is  willing  to  give  up  a  portion  of  his  skin. 
These  pieces  are  immediately  placed  on  the  raw 
place  left  by  the  removal  of  the  tumor,  and  as 
they  do  not  lose  their  vitality  but  grow  fast  to 
the  tissues  under  them,  the  wound  is  healed 
almost  immediately,  instead  of  taking  a  long 
time  for  the  slow  formation  of  a  scar. 

One  of  the  most  difiicult  of  all  wounds  to  heal 
is  an  extensive  burn,  such  as  is  produced  by  the 
clothing  catching  fire.  In  these  cases  large  sur- 
faces of  the  skin  on  the  chest  or  the  abdomen 
slough  off,  resulting  in  great  _  ulcers.  These 
sometimes  take  months,  sometimes  years,  to 
heal,  and  in  not  a  few  cases  never  heal,  no  mat- 
ter what  is  done.    Now,  as  a  result  of  our  ex- 


perience, first  with  the  periosteum  and  bone  and 
then  with  small  bits  and  then  larger  bits  of  skin, 
we  transplant  strips  of  skin  as  just  described, 
and  heal  such  wounds  in  a  very  short  time.  One 
sees  in  the  newspapers  every  now  and  then  ac- 
counts of  some  woman  whose  long  hair  has  been 
caught  in  machinery  and  almost  all  of  the  scalp 
torn  away.  These  wounds  are  healed  by  trans- 
planting skin  in  a  similar  manner. 

The  Blood. —  We  are  at  present  only  just 
beg^inning  to  appreciate  how  much  we  can  learn 
from  examination  of  the  blood,  especially  by 
new  methods  lately  introduced.  Almost  every 
intelligent  person  knows  that  the  blood  consists, 
roughly  speaking,  of  a  fluid  in  which  float  small 
circular  disks,  about  rAv  part  of  an  inch  in 
diameter,  called  the  red  blood  cells.  In  addi- 
tion to  these  there  is  in  the  blood  another  kind 
of  cell  called  the  white  blood  cell.  The  red 
blood  cells  are  made  up  chiefly  of  a  substance 
called  hemoglobin,  which  gives  the  color  to  the 
blood.  Some  of  the  investigations,  which  are 
really  only  at  present  at  the  beginning  of  their 
usefulness,  are  as  follows.  They  are  good  illus- 
trations of  how  inductive  science  begins  by  as- 
certaining facts.  If  they  are  valueless  they  are 
disregarded;  if  of  value  they  are  studied  still 
further.  It  is  not  unlikely  that  the  blood  may 
soon  be  one  of  the  most  fruitful  sources  of  the 
knowledge  by  which  surgery  may  profit  greatly: 

First,  the  number  of  white  blood  cells.  It 
is  found  that  in  case  inflammation  results  in  an 
abscess  the  number  of  white  blood  cells  is  in- 
creased several  times.  Ordinarily  in  a  little 
cube  of  blood  one  millimetre  (the  twenty-fifth 
part  of  an  inch)  on  each  of  its  sides  the  num- 
ber of  red  blood  cells  is  about  4,000,000  to  S.000,- 
000,  and  the  number  of  white  blood  cells  is 
8,000  to  10,000. 

If  one  has  an  abscess,  the  white  blood  cells 
as  a  rule  will  rise  to  15,000,  20,000,  25,000  or 
more  to  the  cubic  millimetre  —  a  condition  that 
we  know  scientifically  as  "'leucocytosis.*  In  cer- 
tain cases  when  it  is  a  question  whether  an 
abscess  exists  (as,  for  instance,  in  the  brain,  in 
the  liver,  and  other  parts  of  the  body  in  which 
the  diagnosis  is  very  difficulty  to  make)  if  the 
leucocytosis  or  its  absence  will  show  us  abso- 
lutely that  there  is  or  is  not  an  abscess  present, 
it  would  be  of  the  greatest  help. 

Again,  in  typhoid  fever  the  pain  and  tender- 
ness exist  just  above  the  right  groin.  In  ap- 
pendicitis the  pain  and  tenderness  exist  in  the 
same  region,  and  in  not  a  few  cases  it  is  ex- 
tremely difficult  to  distinguish  between  these 
two  diseases.  Especially  is  this  true  at  the  be- 
ginning of  such  an  illness,  just  when  it  it  most 
important  to  make  the  right  diagnosis  and  in- 
stitute the  correct  treatment.  _  If  the  presence 
of  leucocytosis  will  show  us  distinctly  that  it  is 
appendicitis,  and  the  absence  of  leucocytosis  that 
it  is  typhoid  fever,  an  immense  gain  in  accuracy 
of  diagnosis,  and,  therefore,  of  the  proper  treat- 
ment, will  result.  To  open  the  abdomen,  if  it  is 
tjrphoid  fever  (without  perforation),  would  be  a 
dreadful  mistake;  not  to  open  it,  if  it  is  appen- 
dicitis, would  be,  as  a  rule,  equally  wrong  treat- 
ment. If  the  leucocytosis  is  a  sure  guide  we 
cannot  learn  it  too  quickly.  It  seems  very 
reasonable,  therefore,  that  experiments  should 
be  made  in  the  lower  animals  by  producing  ab- 
scesses and  determining  whether  under  many 
varying  conditions  leucocytosis  is  always  present 
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when  there  is  an  abscess  and  always  absent  when 
there  is  no  abscess. 

Second,  the  hemoglobin,  which  makes  up  the 
bulk  of  the  red  blood  cells,  is  the  means  by  which 
oxygen  is  carried  to  all  parts  of  the  tissues. 
Whenever  an  anesthetic,  such  as  ether  or  chloro- 
form, is  given,  the  amount  of  hemoglobin  is  dis- 
tinctly diminished,  and  by  this  means  the  oxy- 
genation of  the  blood  is  hindered.  In  certain 
conditions  of  the  system  the  percentage  of  hemo- 
globin is  diminished  to  60,  50  or  even  as  low  as 
25  per  cent  of  the  normal.  If  an  anesthetic  is 
given  to  a  person  with  an  already  diminished  per- 
centage of  hemoglobin  this  percentage  is  still  fur- 
ther diminished,  and  the  oxygenation  of  the  blood 
still  further  hindered.  If,  then,  the  percentage 
of  hemoglobin  is  very  small  before  an  operation 
the  danger  of  giving  an  anesthetic  is  very 
marked;  if  the  hemoglobin  is  as  low  as  30  per 
cent  it  is  very  likely  that  the  patient  may  die 
upon  the  table  irrespective  of  the  operation, 
simply  because  the  anesthetic  reduces  the  hemo- 
globin to  such  a  point  that  the  blood  does  not 
absorb  enough  oxygen  to  carry  on  life.  Some 
authorities  have  stated  that  we  ought  never  to 
give  ether  or  chloroform  to  a  patient  whose 
hemoglobin  is  below  50  per  cent  Others  have 
placed  the  limit  as  low  as  30  per  cent.  Surely 
this  subject  which  is  very  recent  and  about 
which  we  know  up  to  this  time  very  little,  ought 
to  be  investigated  with  the  greatest  care  in  ani- 
mals rather  than  to  decide  the  question  by  sacri- 
ficing life  by  venturing  to  give  an  anesthetic  to 
patients  whose  hemoglobin  is  at  so  low  a  point 
as  to  be  inconsistent  with  safety. 

Other  recent  researches  are  those  on  the  tem- 
perature at  which  the  blood  freezes  and  the  lapse 
of  time  after  the  blood  is  drawn  from  the 
body  before  it  coagulates  —  that  is,  clots.  A 
small  portion  of  blood  drawn  by  a  prick  of  the 
finger  enables  us  to  determine  these  four  con- 
ditions—  that  is,  (i)  the  presence  or  absence 
and  the  degree  of  leucocytosis ;  (2)  the  percent- 
age of  hemoglobin :  (3)  the  freezing  temperature 
of  the  blood,  and  (4)  the  coagulation  time  of  the 
blood.  We  are  beginning  to  see  that  these  last 
two  as  well  as  the  first  two  will  probably  prove 
of  the  greatest  value  in  reference  to  surgical 
operations.  Hence  we  ou^ht  to  learn  accurately 
and  quickly  all  the  facts  m  the  case  by  experi- 
ments upon  animals,  and  so  avoid  dangers  to 
human  life,  of  which  until  lately  we  have  been 
quite  ignorant. 

These  would  include  experiments  upon  ani- 
mals fasting,  or  after  feeding;  after  being  bled; 
after  surgical  operations  have  been  done  upon 
them ;  after  an  anesthetic  is  given  to  them ;  when 
the  anesthetic  is  administered  for  a  short  time, 
for  a  longer  time,  for  a  very  lon^  time,  or  for  a 
time  long  enough  to  kill  them,  in  order  to  de- 
termine what  the  effect  of  the  anesthetic  is  in 
fatal  and  non-fatal  doses.  It  is  of  the  utmost 
importance  that  we  should  know  exactly  and 
speedily  the  result  of  all  these  conditions.  If 
we  are  debarred  from  learning  them  by  experi- 
ment on  animals,  then  the  human  race  must  go 
without  the  knowledge  we  seek,  saving  as  it  is 
revealed  to  us  from  time  to  time  by  studying 
slowly  and  inexactly  the  results  in  man.  With 
certain  modifications  due  to  the  slight  differences 
between  man  and  animals  the  conclusions  drawn 
from  experiments  on  animals  apply  to  man. 

Let  me  give  one  instance  which  confronts 


the  surgeon  not  infrequently.  An  abdominal 
section  is  occasionally  followed  by  very  great 
and,  it  may  be,  dangerous  and  alarming  depres- 
sion. One  of  the  most  difficult  things  to  deter- 
mine in  some  cases  is  whether  this  condition  is 
due  to  the  shock  of  the  operation  or  to  in- 
ternal hemorrhage.  This  hemorrhage  differs 
from  that  which  may  follow  an  amputation  or 
removal  of  a  tumor  from  the  neck,  etc.,  by  the 
fact  that  it  is  concealed  within  the  abdomen,  and 
its  existence  can  only  be  inferred.  If  the  patient 
is  suffering  from  shock,  stimulation,  heat,  quiet, 
certain  drugs,  etc.,  will  be  resorted  to  to  enable 
him  to  recover.  If  it  is  due  to  internal  hem- 
orrhage, we  must  in^antly  reopen  the  abdomen 
and  tie  the  bleeding  vessel.  To  do  the  latter 
operation  when  the  patient  is  only  suffering 
from  shock  might  prove  fatal;  not  to  do  it,  if 
hemorrhage  is  the  cause  of  the  depression,  is 
certainly  fatal.  No  one  not  a  surgeon  can  ap- 
preciate the  anxiety,  the  careful  weighing  of  evi- 
dence, the  intense  longing  for  some  positive 
means  by  which  a  correct  diagnosis  may  always 
and  surely  be  made,  which  every  surgeon  feels 
in  such  an  emergency. 

It  is  possible  that  by  examining  into  the 
presence  or  absence  of  leucocytosis,  by  deter- 
mining the  percentage  of  the  hemoglobin,  or 
possibly  even  the  coagulation  time  and  the  freez- 
ing temperature  of  the  blood  in  a  number  of 
operations  in  human  beings,  we  might  be  able 
positively  to  determine  the  difference  between 
shock  and  internal  hemorrhage,  but  only  after 
making  many  blunders,  each  of  which  would  cost 
a  human  life.  In  an  animal  we  can  open  a 
blood-vessel  in  the  abdomen  and  let  it  bleed 
for_  a  longer  or  shorter  time,  and  determine 
positively  the  leucocytosis,  the  hemoglobin,  etc., 
the  animal  meantime  suffering  nothing  because  it 
would  be  under  an  anesthetic.  Which  is  the 
right,  which  the  kindest,  which  the  most  humane 
way  of  finding  out  the  truth?  This  is  an  illus- 
tration of  the  painlessness  to  animals  of  such 
experiments  and  their  priceless  value  to  human 
beings. 

Experiments  to  Enable  us  to  Make  a  Re- 
liable and  Speedy  Diagnosis. —  In  some  cases 
in  which  the  diagnosis  is  difficult,  or  may  re- 
quire considerable  time,  experiment  upon  animals 
aids  us  greatly,  and  so  is  of  immense  value  to 
man.  Thus  in  supposed  anthrax,  or  wool- 
sorter's  disease,  a  most  dangerous  malady,  by 
inoculating  a  guinea  pig  with  the  discharge  the 
diagnosis  can  be  cleared  up  quickly  and  proper 
treatment  instituted.  If  a  case  suspected  to  be. 
one  of  bubonic  plague  arises  the  diagnosis  can 
be  established  within  24  or  36  hours  by  a  similar 
injection  into  a  rat  or  a  guinea  pig,  the  appre- 
hensions of  a  community  (to  say  nothing  of  the 
patient  and  his  friends)  relieved  and  the  greatest 
damageto  its  commerce  averted  by  discovering 
that  it  is  not  the  dreaded  pestilence,  or,  if  it  is 
the  plague,  by  showing  the  necessity  for  most 
stringent  measures  of  prevention.  I  do  not  think 
any  community  will  or  ought  to  allow  sympathy 
with  the  unavoidable  suffering  of  a  few  rats  or 
guinea  pigs  to  weigh  in  the  balance  against 
the  safety  of  many  human  lives  or  the  ruin  of 
large  business  interests. 

An  amusing  instance  of  how  sentiment  gives 
way  before  affection  and  facts  occurred  not 
long  since  in  England.  _  The  brother  of  the 
Duke  of  Newcastle  was  bitten  by  a  dog  supposed 
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to  be  rabid.  The  duke  was  a  vice-president  of 
the  Anti- Vivisection  Society,  but  knowing  that 
whether  the  dog  was  rabid  or  not  (and,  there- 
fore, whether  his  brother  was  in  danger  or  not) 
could  only  be  settled  by  inoculation  experiments 
upon  animals,  he  took  the  dog  to  Mr.  Horsley,  in 
London,  and  had  the  experiment  done  —  and 
promptly  was  compelled  to  resign  his  office  in 
the  society. 

By  similar  means  anthrax  and  actinomy- 
cosis (or  lumpy  jaw,  which  spreads  to  man  as 
well  as  to  herds)  among  cattle  are  diagnosti- 
cated and  eradicated;  glanders  in  horses  is  rec- 
ognized and  stamped  out  and  tuberculosis  in 
cows  is  eradicated,  not  only  preventing  its  spread 
to  healthy  cattle,  but  through  the  milk  to  many 
human  beings,  especially  young  children,  whose 
chief  diet  must  be  milk. 

By  similar  experiments  on  animals  chicken 
cholera,  hog  cholera,  Texas  fever,  cattle  plag^ue, 
and  many  other  diseases  of  cattle,  sheep,  horses, 
hogs,  poultry,  and  other  animals  have  had  their 
causes  discovered  and  the  means  of  prevention 
or  of  cure  demonstrated.  The  reports  of  the 
Bureau  of  Animal  Industry  at  Washington  enter 
into  these  in  detail.  Surely  the  poor  animals 
which  have  benefited  so  greatly  from  such  ex- 
periments should  pray  to  be  saved  from  their 
friends  if  these  beneficent  researches  are  to  be 
prohibited. 

I  often  wonder  what  would  have  been  the 
influence  on  surgery  if  the  young  man  who 
first  took  ether  in  the  Massachusetts  General 
Hospital  on  i6  Oct.  1846,  had  died.  Morton, 
it  is  true,  had  experimented  on  some  dogs  first, 
but,  as  we  now  view  it,  very  inadequately.  Had 
this  patient  died,  would  not  the  use  of  ether  have 
been  deferred  for  years,  possibly  even  till  now, 
and  meantime  the  human  race  all  over  the  world 
have  gone  on  suffering  the  horrible  tortures  of 
the  pre-anesthetic  days  and  all  our  modem 
progress  in  surgery  have  been  prevented? 

H  the  sacrifice  of  the  lives  of  even  a  con- 
siderable number  of  animals  enables  us  to  reach 
the  benevolent  purposes  a  few  of  which  I  have 
described,  is  it  not  plainly  a  moral  duty  to  per- 
form them  so  as  to  obtain  this  knowledge?  Is 
it  not  wrong  to  hinder  such  benevolent  re- 
searches? Especially  is  it  not  wrong  so  to  hin- 
der research  when,  in  the  vast  majority  of  in- 
stances, animals  suffer  little  or  nothing?  In 
almost  all  experiments  not  only  can  an  anesthetic 
be  used,  but  m  all  involving  difficult  and  delicate 
operations  it  is  essential  to  do  so;  for  it  is  im- 
.  possible  to  do  such  an  operation  on  an  animal 
struggling  from  pain.  Not  only,  therefore,  does 
sentiment  lead  the  vivisectionist  to  spare  the 
animal  all  the  suffering  that  is  possible,  but 
scientific  accuracy  points  in  the  same  direction. 
A  very  few  experiments,  principally  those  on  the 
nervous  system  which  require  us  to  determine 
the  presence  or  absence  of  sensation,  cannot  be 
done  with  an  anesthetic;  but  these  experiments 
are  few  and  far  between.  Some  experiments  also 
(for  instance,  those  on  lockjaw,  to  which  I  have 
already  alluded)  by  producing  the  disease,  neces- 
sarily make  the  animal  suffer ;  but  if  by  the  suf- 
fering of  a  few  animals,  human  beings  suffering 
from  lockjaw  can  be  cured,  or,  still  better,  if  we 
can  learn  the  cause  of  _  the  disease  and  so  cap 
prevent  it  from  attacking  human  beings,  is  it 
not  worth  the  suffering?  The  infliction  of  suf- 
fering is  not  cruelty.    If  one  dear  to  us  meets 


with  an  accident  far  away  from  surgical  aid 
and  we  spur  a  horse  to  the  utmost,  so  that  finally 
it  drops  dead  in  the  frantic  effort  to  bring  sur- 
gical assistance,  I  am  sure  no  one  would  ac- 
cuse us  of  cruelty,  although  we  had  inflicted  tor- 
ture upon  the  horse.  So  this  infliction  of  pain 
on  a  small  percentage  of  animals  experimented 
on  is  not  cruelty,  but  is  the  greatest  kindness  to 
other  animals  and  to  a  much  higher  animal  — 
man  himself. 

I  have  been  able  in  this  paper  only  to  select 
a  few  illustrations  of  the  progress  that  surgery 
has  made  by  experimentation  on  animals.  Prac- 
tically, as  I  said  at  the  beginning,  nearly  all  of 
these  have  occurred  during  my  own  professional 
life,  and  I  speak,  therefore,  of  what  I  know.  Al- 
though I  myself  am  not  a  vivisectionist,  yet  I 
could  not  do  the  work  I  do  every  day  and  ac- 
complish results  I  do  were  it  not  for  just  such 
work,  of  which  I  take  advantage.  In  view  of 
these  facts,  therefore,  how  unwise  it  would  be 
to  restrict  and  still  more  to  abolish  such  life- 
giving  and  pain-saving  results  of  vivisection, 
especially  when  the  animals  themselves  benefit 
from  these  experiments  almost  as  much  as  man. 
I  have  not  referred  to  any  of  the  older  experi- 
ments, such  as  those  remarkable  experiments  of 
Jones  on  the  methods  of  tying  blood-vessels  in 
the  early  part  of  the  last  century,  nor  of  Sir 
Charles  Bell's  experiments  by  which  he  deter- 
mined the  functions  of  the  two  different  roots  of 
the  nerves  just  as  they  emerge  from  the  spinal 
cord,  nor  of  the  circulation  of  the  blood  as  dis-" 
covered  by  Harvey.  All  these  are  fundamental ; 
and  without  the  knowledge  derived  from  them 
we  should  be  a  century  or  more  behind  where 
we  are  now.  I  have  preferred  rather  to  take 
modern  instances  with  which  I  am  personally 
familiar  in  order  to  illustrate  the  subject  which 
I  have  been  asked  to  describe.  I  cannot  believe 
that  any  unprejudiced,  fair-minded  reader  will 
not  agree  with  me  that  such  humane  purposes 
should  be  fostered  and  not  hindered ;  should  be 
encouraged  and  not  abolished. 

W.  W.  Keen,  M.D., 
Professor  of  Surgery,  Jefferson  Medical  College, 
Philadelphia. 

Vizagapatam,  ve-za"ga-pa-tam',  India,  a 
town,  capital  of  a-  district  of  the  same  name,  in 
the  Madras  Presidency,  at  the  entrance  of  tlie 
Veragatam  into  the  Bay  of  Bengal,  about  ifc 
miles  northeast  of  Masulipatam.  It  is  a  military 
station  and  has  a  good  harbor,  a  modem  water 
supply,  sanitary  system,  hemp  manufactures,  and 
an  export  trade  in  rice  and  sugar.  Pop.  about 
50,000. 

Vizcaino,  veth-ka-e'no,  Sebastian,  Spanish 
navigator:  b.  Huelv?,  about  1550;  d.  Acapulco, 
Mexico,  about  1615.  After  being  prominent  in 
Mexico  he  headed  exploring  expeditions  from 
Acapulco  to  Lower  California,  1596-7,  and  in 
1602-3  along  the  California  coast  to  latitude 
43°,  discovering  the  bay  which  he  called  Mon- 
terey, and  sent  a  ves.'^el  which  appears  to  have 
reached  the  mouth  of  the  Columbia.  He  also 
sailed  to  Manila  and  Japan,  1611-14,  carrying 
Franciscan  missionaries  to  Japan,  and  was  the 
earliest  to  attempt  to  establish  commercial  rela- 
tions between  Spain  and  Japan.  His  reports  of 
his  voyages  to  California  were  printed  in  Tor- 
quemada's  'Monarquia  Indiana'  (1615),  and  the 
greater  share  of  his  narratives,  including  that  of 
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his  vojrage  to  Manila,  was  included  in  De  Navar- 
rete's  'Coleccion  de  Viajes  y  Descubrimientos' 
(1625-9). 

VizeteL^,  viz-e-tgn,  Edward  Henry 
("Bebtie  Clake"),  English  journalist  and  war 
correspondent,  son  of  H.  R.  Vizetelly  (q.v.)  :  b. 
Chiswick,  England,  I  Jan.  1847;  d.  London  13 
April  1903.  He  was  educated  at  the  Imperial 
Lyceum,  Saint  Omer,  France.  At  the  outbreak 
of  the  Franco- Prussian  war  he  became  special 
correspondent  for  the  New  York  Times  and  the 
London  Daily  News,  served  as  orderly  officer  on 
the  staff  of  Garibaldi,  and  was  present  at  Dijon 
and  at  Langres ;  subsequently  he  engaged  in  the 
Kabyle  insurrection  of  1871,  served  in  the  Russo- 
Turkish  war  of  1877-8  and  in  the  Greek  insur- 
rection of  the  latter  year.  He  founded  the  Cy- 
prus Times  in  1881  and  the  Times  of  Egypt  at 
Alexandria  in  1882.  At  the  bombardment  of 
Alexandria  on  11-12  July  1882  he  was  the  only 
Englishman  in  the  city,  and  during  the  firing  sent 
half-hourly  despatches  to  London.  In  1888  he 
commanded  the  New  York  Herald  relief  expedi- 
tion sent  in  search  of  Stanley  in  Africa,  and  met 
him  in  East  Africa  in  1889.  He  was  the  author 
of  "Reminiscences  of  Bashi  Bazouk' ;  'From 
Cyprus  to  Zanzibar' ;  <The  Warrior  Woman.* 

Vizetelly,  Ernest  Alfred,  English  journal- 
ist and  editor,  son  of  H.  R.  Vizetelly  (q.v.)  :  b. 
London  29  Nov.  1853.  He  was  completing  his 
education  in  Paris  when  the  Franco-Prussian 
war  broke  out  and  he  became  correspondent  for 
the  Yorkshire  Post.  After  the  close  of  the  war 
he  accompanied  his  father  in  the  capacity  of  art- 
ist through  Austria,  Spain,  Portugal,  and  Italy 
until  1886,  when  he  joined  the  editorial  staff  of 
Vizetelly  &  Company.  Subsequently  he  engaged 
in  journalism,  and  has  translated  into  English 
the  greater  part  of  Zola's  works.  As  a  novelist 
he  has  written  'The  Scorpion*  (1894)  ;  <A  Path- 
of  Thorns'  (1901)  ;  and  'The  Lovers'  Progress' 
(1902).  He  edited  an  edition  of  'The  He^- 
tameron,  English  Bibliophilists,'  planned  by  his 
father  (s  vols.,  1894) ;  his  other  publications  in- 
clude: 'The  True  Story  of  Chevalier  d'Eon' 
(1895);  'Bluebeard,  Comorre  the  Cursed,  and 
Gilles  de  Rais'  (1902)  ;  'Emile  Zola,  a  Biog- 
raphy' (1904). 

VizeteUy,  Francis  (Frank)  Horace,  son 
of  H.  R.  Vizetelly  (q.v.),  American  editor  and 
encyclopedist:  b.  London  2  April  1864.  He 
was  educated  at  the  Lycee  Baudard,  Nogent-sur- 
Mame,  France,  and  at  Arnold  College,  East- 
bourncj  Sussex.  From  1888  to  1891  he  was  en- 
gaged m  business  with  his  father  at  London,  and 
in  the  latter  year  came  to  the  United  States.  In 
1891  joined  the  editorial  staff  of  the  'Standard 
Dictionary,'  for  which  he  prepared  the  defini- 
tions on  wines,  and  from  the  date  of  the  publica- 
tion of  that  work  was  the  assistant  of  the  editor- 
in-chief  in  all  subsequent  editions  issued, 
revising  the  entire  work  for  the  edition  of  1903, 
when  he  became  associate  editor.  During  1893-4 
he  filled  the  position  of  associate  editor  of  the 
'Home  and  Country  Magazine,'  was  revising 
editor  of  the  'Columbian  Encyclopedia'  in  1890, 
of  the  'Cyclopedia  of  Classified  Dates'  in  1899, 
and  also  was  one  of  the  editors  of  Hoy's  'Cyclo- 
pedia of  Practical  Quotations.'  He  investigated 
in  1901  the  conditions  prevailing  in  the  Boer  de- 
tention camp  at  Bermuda,  the  only  civilian  ac- 
corded that  privilege  by  the  British  authorities, 
ind  published  his  report  in  the  leading  Amer- 


ican and  English  newspapers.  He  is  secretary 
of  the  editorial  board  of  the  'Jewish  Encyclope- 
dia' and  manager  of  the  editorial  department  of 
that  undertaking.  Among  his  writings  are: 
'The  Story  of  the  Wheel'  (1898)  ;  'The  Fan  in 
Romance  and  History'  (1898)  ;  'The  History  of 
the  Glove  (1899);  'The  Boer  as  a  Prisoner  of 
War'  (1901);  'The  Crime  of  the  Congo' 
(1903);  etc. 

Vizetelly,  Heniy  Richard,  English  news- 
paper proprietor,  editor,  publisher  and  writer ;  b. 
London  30  July  1820 ;  d.  Tilford,  near  Farnham, 
England,  i  Jan.  1894.  He  came  of  a  family  of 
printers  and  stationers,  was  educated  at  Clapham 
and  at  Chislehurst,  and  was  later  apprenticed  to 
a  wood-engraver,  an  art  in  which  he  became 
proficient,  his  most  notable  work  as  an  engraver 
being  a  series  of  illustrations  drawn  by  Birket 
Foster  (q.v.)  for  Longfellow's  'Evangeline.' 
He  took  a  prominent  part  in  founding 'The  Illus- 
trated London  News'  in  1842,  and  was  one  of  the 
founders  of  the  'Pictorial  Times'  in  1843,  a  pio- 
neer enterprise  in  illustrated  journalism,  pub- 
lished the  first  English  edition  of  'Uncle  Tom's 
Cabin'  in  1853;  established  the  'Illustrated 
Times'  in  1855;  the  'Welcome  Guest'  in  1858; 
and  in  1865-76  was  correspondent  of  the  'Illus- 
trated London  News'  at  Paris  and  at  Berlin.  He 
was  appointed  representative  of  the  British  gov- 
ernment on  wines  at  the  Vienna  Exposition  in 
1873  and  at  Paris  in  1878,  and  for  his  labors  at 
the  former  was  created  by  the  Austrian  emperor 
chevalier  of  the  Order  of  Franz-Joseph  of  Aus- 
tria. In  1880  he  established  a  publishing  house 
in  London,  and  engaged  in  issuing  translations 
of  the  works  of  foreign  authors,  chiefly  Russian 
and  French,  and  in  1884  beg^n  to  publish  transla- 
tions of  the  works  of  Emile  Zola.  The  literal 
translation  of  the  works  of  the  novels  of  the 
French  realist,  however,  aroused  a  storm  of  pro- 
test, and  in  1888  he  was  indicted  on  the  charge 
of  publishing  obscure  libels,  and,  on  the  advice 
of  counsel,  pleaded  guilty  and  agreed  to  with- 
draw the  edition  of  Zola's  works.  Thereupon  he 
was  fined  £100  ($500)  and  required  to  enter  into 
his  own  recognizances  to  be  of  good  behavior  for 
a  period  of  six  months.  In  i88g,  in  harmony 
with  his  understanding  of  the  undertaking  given, 
he  decided  to  issue  an  expurgated  edition  of  the 
works  of  Zola.  Notwithstanding  the  deletion  of 
all  the  passages  to  which  objection  had  been 
raised,  he  was  indicted  a  second  time,  and,  being 
then  71  and  broken  in  health,  he,  following  ad- 
vice of  counsel,  again  pleaded  guilty,  and  was 
sentenced  to  three  months'  imprisonment  as  a 
first-class  misdemeanant.  His  writings  include: 
A  series  of  monographs  on  wines,  entitled 
'Wines  of  the  World'  (1875) ;  'Facts  about 
Sherry'  (1876);  'Facts  about  Champagne' 
(1879);  'Facts  about  Port  and  Madeira' 
(1880);  'The  Story  of  the  Diamond  Necklace' 
(2  vols.,  1867);  'Berlin  under  the  New  Em- 
pire' (2  vols.,  1879)  ;  'Paris  in  Peril'  (3  vols., 
1882) ;  and  two  volumes  of  literary  reminis- 
cences; 'Glances  Back  through  Seventy  Years' 
(1893);  etc 

Vizier,  vi-zer',  a  title  given  to  high  politi- 
cal officers  in  the  'Turkish  Empire  and  other  Mo- 
hammedan states.  In  Turkey  the  title  is  given 
to  the  heads  of  the  various  ministerial  depart- 
ments into  which  the  divan  or  ministerial  council 
is  divided.  The  president  of  the  divan  or  prime 
minister  is  known  as  grand  vizier. 
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Vladikavkaz,  vla-de-kav-kaz',  Russia,  a 
fortified  town  in  Caucasia,  capital  of  Terek  dis- 
trict, situated  on  an  elevated  plane  at  the  north- 
ern base  of  the  Caucasus,  about  90  miles  north  of 
Tiflis,  with  which  it  is  connected  by  a  military 
road  through  the  Dariel  gorge.  It  is  connected 
by  rail  with  Rostov  and  with  Petrovsk  on  the 
Caspian,  and  is  rapidly  developing  as  a  commer- 
cial centre. 

Vladimir  I.,  via'di-mir  or  vla-de'mir. 
Saint,  ^'the  Great,'  Russian  emperor,  son  of  the 
Grand  Duke  Sviatoplav:  d.  Beresyx,  Russia, 
1015.  He  received  from  his  father  in  972  the 
government  of  Novgorod,  notwithstanding  his 
illegitimacy,  and  the  remainder  of  the  empire 
was  divided  between  the  lawful  heirs,  Jaropalk 
and  Oleg.  Jaropalk  killed  Oleg  in  a  quarrel  in 
977,  and  Vladimir  escaped  a  similar  fate  only  by 
flight.  In  980  Vladimir  returned  with  an  army, 
overthrew  and  caused  the  assassination  of  Jaro- 
palk, and  became  sole  ruler  of  the  empire.  He 
then  extended  his  boundaries  from  the  Black  Sea 
to  the  Baltic,  and  founded  his  capital  at  Kiev. 
While  besieging  the  Christian  city  of  Cherson  in 
the  Crimea  he  decided  to  demand  the  hand  of 
Anna  Romanovna,  sister  of  Constantine  IX.,  the 
Byzantine  emperor,  in  return  for  a  cessation  of 
hostilities.  The  demand  was  granted,  and  by 
this  princess  Vladimir  was  converted  to  Chris- 
tian!^. The  Greek  Church  was  established  in 
Russia,  and  Vladimir's  subjects  willingly  em- 
braced the  new  faith.  The  character  of  the  em- 
peror seems  conwletely  to  have  changed  after 
his  conversion.  He  built  churches  and  monas- 
teries, abolished  capital  punishment,  and  in  his 
private  life  substituted  chastity  for  the  former 
licentiousness.  He  divided  his  empire  among 
his  12  sons,  and  after  his  death  was  canonized  in 
the  Greek  Church,  while  in  1782  the  "Vladimir 
Order*  was  founded  by  Catharine  II.  Consult 
Karamzin,  'History  of  Russia*  (1816). 

Vladimir  II.  Monomachus,  Russian  em- 
peror, great-grandson  of  Vladimir  I.:  b.  1052; 
d.  Kiev,  Russia,  19  May  1126.  Contrary  to  tlie 
Slavonic  law,  he  succeeded  to  the  throne  in 
1113.  He  possessed  both  valor  and  ability,  and 
under  his  wise  rule  Russia  enjoyed  a  period  of 
great  prosperity.  He  married  Gida,  daughter  of 
Harold  of  England,  and  the  famous  Valdemar 
of  Denmark  was  his  grandson.  He  wrote  a 
"Testament,"  which  is  valuable  as  a  picture  of 
the  manners  and  opinions  of  the  day.  Consult 
Rambcau,  'History  of  Russia'  (1886). 

Vladimir,  Russia,  (i)  a  town,  capital  of 
the  government  of  same  name,  on  a  lofty  and 
wooded  bank  above  the  Klyazma,  105  miles 
northeast  of  Moscow.  It  is  one  of  the  oldest 
towns  in  Russia;  and  has  a  12th  century  cathe- 
dral, a  theological  seminary,  considerable  manu- 
factures, and  a  trade  in  fruit,  particularly  cher- 
ries. From  1157  to  1328  it  was  the  residence  of 
the  Russian  grand  princes.  It  was  twice  sacked 
in  1238  and  1410  by  the  Tartars.  Pop.,  28,315. 
(2)  The  government  has  an  area  of  18,864 
square  miles.  It  has  an  undulating  surface  with 
a  general  slope  toward  the  east,  and  is  not  very 
fertile.  The  drainage  is  all  carried  to  the  Volga 
by  the  Oka  and  its  tributary,  the  Klyazma.  The 
province  is  rich  in  archaeological  remains  of  the 
Paleolithic  and  subsequent  ages.  There  are  im- 
portant manufactures  of  linens  and  woolens  and 
several  blast-furnaces. 


Vladivostok,  vla-de-v68-t6k',  Asiatic  Rus- 
sia, a  fortified  seaport  town  of  Eastern  Siberia, 
on  the  harbor  of  the  Golden  Horn  in  the  Gulf  of 
Peter  the  Great,  Japan  Sea.  It  was  founded  in 
1861,  and  is  an  important  naval  station  of  Rus- 
sia, and  the  eastern  terminus  of  the  Trans-Sibe- 
rian Railway,  the  first  sod  of  which  was  cut  at 
Vladivostok,  24  May  1891,  the  line  being  opened 
in  December  1901.  The  harbor  is  surrounded 
by  hills  which  are  well  fortified.  It  has  large 
dry  docks,  waterworks,  electric  street  railways, 
and  street  lighting  plants,  two  large  shipbuilding 
yards,  and  60  new  mechanical  shops.  Vladivos- 
tok is  an  open  port,  and  has  lines  of  steamers 
running  to  Japanese  and  Korean  ports  and  a 
line  opened  in  1900  to  Seattle,  Wash.  Ice-break- 
ing steamers  keep  the  harbor  open  in  the  winter 
months.  A  Japanese  squadron  bombarded  Vlad- 
ivostok early  during  the  Russo-Japanese  war  of 
1904,  but  without  inflicting  any  serious  damage. 
Pop.  about  38,000,  including  nearly  25,000  sol- 
diers, and  numerous  Chinese,  Japanese  and  Ko- 
reans.   See  Trans-Siberian  Railway. 

Vodlca,  a  Russian  intoxicating  liquor,  dis- 
tilled from  rye,  and  much  used  by  the  peasants 
of  Northern  Europe. 

Vogdes,  Israel,  American  soldier:  b.  Wil- 
liston.  Pa.,  4  Aug.  1816;  d.  New  York  7  Dec. 
1889.  He  was  graduated  at  West  Point,  and 
served  in  Florida  against  the  Seminole  Indians 
in  1849-56.  He  was  captured  by  the  Confeder- 
ates 9  Oct.  1861,  while  repelling  their  attack  on 
Santa  Rosa  Island,  Fla.;  released  in  August 
1862;  and  as  brigadier-general  of  volunteers 
commanded  Folly  Island,  S.  C,  in  April-July, 
1863.  He  was  promoted  colonel,  U.  S.  A.,  i 
Aug.  1864;  commanded  the  defenses  at  Ports- 
mouth and  Norfolk  in  1864-5;  was  brevetted 
brigadier-general,  U.  S.  A.,  in  April  of  the  year 
jast  named ;  and  was  retired  at  his  own  request 
in  January  1881. 

Voeel,  fo'gel,  Eduard,  German  explorer: 
b.  Crefeld,  Prussia,  7  March  1829;  d.  Wara, 
NVadai,  8  Feb.  1856.  He  was  educated  at  Leip- 
sic  and  at  Berlin,  making  a  special  study  of  as- 
tronomy and  natural  science.  In  185 1-3  he 
assisted  Hind  at  Bishop's  Observatory  in  Lon- 
don, and  in  the  latter  year  was  selected  by  the 
English  government  to  conduct  an  expedition  to 
join  that  of  Clapperton,  Barth,  and  Overweg  in 
Central  Africa.  He  sailed  from  England  20 
Feb.  1853,  and  on  13  Jan.  1854  reached  Kuka,  the 
capital  of  Bornu.  From  this  point  he  made  sev- 
eral expeditions  into  the  surrounding  country, 
and  on  i  Dec.  1854  met  Barth  near  Zinder.  He 
penetrated  south  to  Yacobi  and  the  Benue,  and 
on  I  Dec.  1855  returned  to  Kuku.  From  this 
time  his  notes  of  his  explorations  cease,  but  sub- 
sequent information  discloses  that  he  set  out  to 
the  east  on  i  Jan.  1856,  reached  Wara  in  Wadai, 
and  was  there  assassinated.  For  his  notes  con- 
sult 'Erinnerungen  an  einen  Verschollencn,'  by 
his  sister,  Elise  Polko  (1863)  ;  also  Pahde,  <Der 
Afrikaforscher  Eduard  VogeP   (1889). 

Vogel,  Hermann  Wilhelm,  German  photo- 
chemist  and  spectrum-analyst :  b.  Dobrilugk, 
Lower  Lusatia,  Prussia,  26  March  1834;  d.  Ber- 
lin 17  Dec.  1898.  He  studied  at  the  Royal  In- 
dustrial Institute  of  Berlin,  in  1860-5,  was  an 
assistant  in  the  mineralogical  museum  of  the 
University  of  Berlin,  and  from  1884  was  direc- 
tor  of   the   photo-technical    laboratory    of   the 
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Technical  Institute  there.  He  twice  visited  the 
United  States  (1870,  1883).  His  studies  were 
directed  in  particular  to  the  processes  of  photo- 
chemistry, the  absorption-spectrum,  and  the 
spectra  of  oxygen,  nitrogen,  and  hydrogen.  His 
silver-tester,  photometer  for  jjigment-printing 
and  heliotype-printing,  and  universal  spectro- 
scope were  mtroduced  into  general  use.  Among 
his  writings  was  a  ^Handbuch  der  Photo- 
graphie'  (4  ed.  1890-4). 

Vogel,  SiK  Julius,  Australasian  states- 
man: b.  London  24  Feb.  1835;  d.  near  there  12 
March  1899.  He  -was  educated  at  the  London 
University  College  School  and  at  the  Royal 
School  of  Mines,  and  in  1851,  attracted  by  the 
discoveries  of  gold  in  Australia,  went  to  Mel- 
bourne. He  engaged  in  journalism,  and  in  1861 
established  in  Otago,  New  Zealand,  the  Daily 
Times,  the  first  and  still  the  leading  morning 
newspaper  in  that  colony.  In  1863  he  entered 
the  New  Zealand  House  of  Representatives  and 
in  1869  he  was  appointed  colonial  treasurer,  and 
subsequently  was  postmaster-general,  commis- 
sioner of  customs,  and  prime  minister.  He  re- 
signed the  latter  office  in  1876  and  was  agent- 
general  for  New  Zealand  in  London  in  1876-81. 
In  1884  he  re-entered  New  Zealand  politics,  was 
elected  to  Parliament  and  again  appointed  treas- 
urer, but  in  1888  resigned  and  returned  to  Eng- 
land. He  was  afterward  engaged  under  the 
New  Zealand  government  in  London  until  his 
death.  He  greatly  furthered  immip^ration  to 
New  Zealand,  was  instrumental  in  building  rail- 
ways, was  active  in  bringing  about  the  Austra- 
lian federation,  and  secured  the  passage  of  a 
law  for  inscribing  colonial  stocks.  He  was 
knighted  in  1875.  His  writings  include:  'Great 
Britain  and  Her  Coldnies>  (1865);  'Official 
Handbook  of  New  Zealand'  (1875) ;  <A.  D. 
2000,'  a  novel ;  etc. 

Vogelweide,  fo'gel-vl-de,  Walther  von  der. 

See  Walther  von  der  Vocelweide. 

Vogler,  fo'gler,  Georg  Joseph,  German 
musician  and  composer,  known  as  the  "Abb^ 
VocLER*;  b.  Wiirzburg  15  June  1749;  d.  Darm- 
stadt 6  May  1814.  He  studied  at  Bamberg, 
Mannheim,  Bologna,  and  Padua;  was  ordained 
priest  at  Rome  in  1773 ;  and  made  Knight  of  the 
Golden  Spur,  and  prothonotary  apostolic  and 
chamberlain  to  the  pope.  Returning  to  Mann- 
heim in  1775  he  established  there  his  first  school 
of  music.  From  1786  to  1799  he  was  nominally 
resident  at  Stockholm,  where  he  conducted  an- 
other Tonschule;  but  he  was  constantly  tour- 
ing Europe  as  a  performer  on  the  organ.  In 
1807  he  settled  at  Darmstadt  as  kapellmeister, 
and  there  conducted  his  most  successful  school, 
at  times  giving  concerts  in  German  cities.  Vog- 
ler made  a  great  stir  in  his  time  as  theorist  and 
organist,  not  being  excelled  on  the  instrument. 
He  attempted  revolutions  in  organ-building. 
He  is  known  as  the  subject  of  Browning's  *Abt 
Vogler.* 

Vogt,  fokt,  Karl,  German  naturalist:  b. 
Giessen,  Germany,  5  July  1817;  d.  Geneva, 
Switzerland,  5  May  1895.  He  was  graduated 
from  the  University  of  Bern  in  1833  and  was 
associated  with  Agassiz  in  the  preparation  of 
'L'Histoire  naturelle  des  poissons  d'eau  douce 
de  I'Europe  centrale'  _  in  1839.  He  was  ap- 
pointed professor  at  Giessen  in  1847,  where  his 
political  opinions  soon  caused  his  dismissal,  but 
in  1852  he  was  chosen  to  the  chair  of  geology  at 


Geneva,  which  position  he  occupied  until  his 
death.  He  led  an  expedition  to  the  North  Cape 
in  1861  and  in  1878  was  elected  a  member  .of  the 
Swiss  National  Assembly.  He  was  an  advocate 
of  Darwinism  and  a  materialist  in  opinion. 
His  works  include:  * Physiologische  Briefe* 
(184S-6);  <Ocean  und  Mittelmeer>  (1848); 
'Die  Saugethiere  in  Wort  und  Bild>  (1883); 
etc. 

Vogtt£,  vo-gu-a,  Charles  Jean  Melchior, 
Marquis  de,  French  archaeologist:  b.  Paris  18 
Oct.  1829.  He  was  a  student  of  Oriental  re- 
ligion, languages,  and  art,  traveled  in  Syria  and 
Palestine  in  1853-4  and  1861-2,  was  ambassador 
at  Constantinople  in  1871-S,  and  from  then  until 
1879  occupied  that  office  at  Vienna.  He  became 
commander  of  the  Grand  Legion  of  Honor  in 
1879,  was  elected  to  the  French  Academy  in 
1901  and  is  president  of  the  Agricultural  So- 
ciety of  France.  His  publications  include:  'Les 
Eglises  de  la  Terre-Sainte>  (1859);  'L'archi- 
tecture  civile  et  religieuse  dans  la  Syrie  Cen- 
trale*  (1865-77);  'Inscriptions  semitiques' 
(1869-77)  ;  'Memoires  de  Villars>  (1889)  ;  'Le 
Due  de  Burgoyne  et  le  Due  de  •  Beauvilliers' 
(1900)  ;  etc. 

VogU6,  Engine  Marie  Melchior,  Vicomte 
DE,  French  critic  and  historian,  cousin  of  C.  J. 
M.  Vogiie:  b.  Nice,  France,  25  Feb.  1848.  He 
was  educated  at  Paris,  served  in  the  Franco- 
Prussian  war,  entered  the  government  service 
in  the  department  of  foreign  affairs  in  1871, 
was  attache  at  Constantinople  in  1873,  secre- 
tary of  the  legation  at  Saint  Petersburg  in  1876, 
and  in  1882  resigned  to  enter  upon  a  literary 
career.  He  was  elected  to  the  Academy  in  1888 
and  in  1893-8  was  depute  de  I'Ardeche.  His 
publications  include:  'Syrie,  Palestine,  Mont 
Athos'  (1876) ;  'Les  portraits  du  siecle' 
(1883);  'Le  Roman  russe>  (1886);  'Cceurs 
russes>  (1894);  'Jean  d'Agrene>  (1898);  'Le 
rappel  des  ombres'    (1900)  ;  etc. 

Voice  and  Voice  Culture.  The  art  of 
singing  was  developed  to  meet  the  demands  of 
modern  music.  That  which  we  understand  as 
the  science  of  voice  culture,  or  the  means 
of  cultivating  the  singing  voice  that  it  may  be 
used  as  a  musical  instrument,  came  into  being 
after  music  had  shaped  itself  to  express  strong 
emotional  sentiment.  In  the  closing  years  of 
the  i6th  century  the  attempt  to  restore  Grecian 
art  in  its  several  branches  led  to  the  invention 
of  new  forms  of  musical  expression.  Previous 
to  that  time,  little,  if  any,  music  was  written  for 
the  solo  voice.  There  was  no  demand,  there- 
fore, for  especial  training  for  singing.  The  new 
forms  given  to  music  were  (i)  the  opera,  in 
which  dramatic  action  was  united  to  _  musical 
setting  of  the  story.  The  story  was  given  out 
by  single  voices,  by  two  in  dialogue,  by  three, 
four  or  more  in  unison  or  harmony.  The  plot 
of  the  opera  was,  from  the  beginning,  in  com- 
edy or  tragedy  and  secular  in  nature;  (2) 
oratorio,  which  certainly  at  first  was  much  like 
the  opera,  except  that  the  story  was  from  sacred 
writ.  A  form  of  composition  invented  at  this 
time  was  recitative  which"  was,  and  ever  has 
been,  for  the  single  voice.  Advances  in  these 
forms  of  composition  have  exacted  more  and 
more  of  singers.  Invention  of  rnodern  music 
created  the  need  of  special  training  of  the 
singing  voice  and  advance  into  larger  forms  of 
musical    expression   has   kept  the   demand   for 
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greater  skill  on  the  part  of  vocalists  ever  in- 
creasing. As  modern  music  came  into  recogni- 
tion in  Italy  (in  Florence,  about  the  year  1600) 
the  first  definite  system  of  voice  culture  began 
there.  It  was  devised  by  the  composers  that 
their  operas  and  oratorios  might  be  sung  as  they 
wished  them  sung.  There  was  no  definite  plan 
accepted  for  general  use  during  the  first  century 
of  modern  music. 

Every  composer  sought  some  means  by  which 
to  have  his  compositions  well  sung,  and  each 
followed  his  own  course.  In  1686  was  born  one 
destined  to  establish  a  semblance  of  order.  Nic- 
colo  Porpora,  born  at  Naples,  became  a  com- 
poser. His  operas  were  very  florid  and  none 
were  found  among  singers  able  to  cope  with 
them.  His  earnestness  for  his  own  interests 
made  him,  an  educated  man  for  his  age,  devise 
a  better -system  of  vocal  training  than  had  ever 
been  used.  And  for  the  tirst  time  was  estab- 
lished a  vocal  method.  It  was  the  beginning  of 
the  Old  Italian  method,  some  form  of  which 
was  continued  to  our  own  time.  Unfortunately, 
Porpora  left.no  record  of  his  manner  of  teach- 
ing. We  must  judge  what  he  did  from  the 
demand  his  music  made.  His  writing  for  solo 
voices  called  for  great  flexibility  and  range  of 
voice  and  his  phrases  were  of  great  length.  We 
must  suppose  from  this  that  his  pupils  were 
taught  to  sustain  the  breath  a  long  time,  to  sing 
smoothly  and  rapidly  and  to  touch  with  delicacy 
and  lightness  the  notes  in  the  extremes  of  the 
voice.  Probably  his  personality  was  command- 
ing and  that  he  curbed  with  masterful  hand  all 
attempts  on  the  part  of  his  pupils  to  depart 
into  anything  outside  these  few  requirements. 
Farinelli,  one  of  his  greatest  pupils,  departed 
from  the  simplicity  of  Porpora's  rules,  but  not 
until  after  Porpora  passed  away.  It  is  known 
that  Porpora  kept  his  pupils  many  years  at 
work  on  the  simplest  exercises.  It  is  related 
that  Caffarelli,  one  of  his  most  noted  pupils, 
studied  a  single  page  of  exercises  for  seven  years 
and  when  he  finally  became  restless,  the  master 
said :  "You  may  go  now ;  you  are  the  greatest 
singer  in  Europe."  Perhaps  one  reason  why  so 
little  is  known  of  Porpora's  vocal  method  is 
because  he  did  not  remain  long  enough  in  one 
place  to  found  a  school  which  could  preserve 
records.  He  wished  for  fame  as  a  composer  and 
went  from  city  to  city  to  make  his  works  known. 
His  pupils  followed.  That,  on  the  other  hand, 
spread  the  good  vocal  teaching.  In  every  large 
city  of  Italy  and  in  many  Austrian  and  German 
places  the  effect  of  his  good  teaching  was  felt 
Porpora  lived  till.  1767  and  will  ever  have  the 
honor  of  establishing  vocal  method.  It  was  not, 
so  far  as  we  know,  scientific,  yet  it  was  definite 
and  could  be  understood.  His  pupils  who  con- 
tinued at  Naples  maintained  his  traditions  con- 
scientiously for  a  century.  Others  who  were 
attracted  to  London,  Paris  and  Vienna  kept  up 
a  form  of  Porpora's  vocal  method.  Farinelli, 
after  a  wonderful  career  as  singer  and  politician 
(haying  been  the  power  behind  the  throne  of 
Philip  V.  of  Spain),  retired  to  Bologna  where 
he  pas.sed  the  last  23  years  of  his  life.  Bologna 
had  the  honor  of  establishing  the  first  great 
music  school  (which  began  in  1482)  and  was 
the  musical  centre  of  the  day.  Farinelli  did 
not  become  a  singing  teacher  by  making  it  his 
profession,  but  he  trained  many  of  the  singers 
who  were  connected  with  the  theatre.    In  this 


way,  he  more  than  any  other,  handed  down  the 
Porpora  method.  Nearly  all  the  composers  of 
the  day  came  into  contact  with  that  method  and 
for  the  first  time  in  the  history  of  music,  vocal 
method  influenced  composition.  Mozart  had 
singing  lessons  with  pupils  of  Porpora.  Haydn 
was  accompanist  to  Porpora  for  three  years. 
Rossini  was  born  into  the  Bologna  life.  Bellini, 
Donizetti  and  Mercadante  were  all  educated  at 
Naples  where  the  traditions  were  most  rigor- 
ously preserved. 

Into  our  own  day  the  influence  of  the  Old 
Italian  method  has  been  projected  through  two 
distinct  lines:  that  of  Francesco  Lamperti  and 
of  Manuel  Garcia.  Each  has,  perhaps,  departed 
from  the  old  rules,  necessitated  by  the  changed 
conditions  of  music.  Before  considering  the 
work  and  vocal  methods  of  these  two  men  it  is 
well  to  see  if  in  the  remark  of  Mancini,  himself 
a  great  singing  teacher  and  a  fellow  pupil  of 
Farinelli,  we  may  gain  a  little  more  definite 
knowledge  of  the  principles  of  Porpora.  Man- 
cini says  regarding  Farinelli,  *The  art  of  taking 
and  keeping  the  breath,  so  softly  and  easily  that 
no  one  could  perceive  it,  began  and  died  with 
him.  The  qualities  in  which  he  excelled  were 
the  evenness  of  his  voice,  the  art  of  swelling 
its  sound,  the  Portamento,  the  union  of  the  reg- 
isters, a  surprising  agility,  a  graceful  and 
pathetic  style  and  a  shake  so  admirable  as  it  is 
rare."  So  far  as  known  there  is  no  more  com- 
plete description  of  vocal  method  of  that  day. 

Lamperti,  judging  from  his  pupils  who  are 
very  well  known,  kept  most  closely  to  that 
method.  He  was  born  in  1813  and  when  seven 
years  of  age  entered  the  Conservatory  at  Milan 
for  the  study  of  piano  and  composition.  He 
was  ambitious  to  manage  opera  companies  when 
he  became  a  man  and  shaped  his  training  for 
the  theatre.  He  associated  himself,  eventually, 
with  the  manager  of  the  small  theatre  at  Lodi. 
That  seems  to  have  been  his  only  venture  in 
theatrical  management,  but  it  served  to  shape  his 
life  in  an  unexpected  manner.  Financial  re- 
sources being  small  he  was  forced  to  train  the 
local  singers  for  the  solo  parts.  He  was  so 
successful  that  many  of  those  peasants  attracted 
attention  and  were  engaged  for  the  theatres  of 
London,  Paris,  Saint  Petersburg  and  other  Eu- 
ropean cities.  It  makes  the  most  striking  ex- 
ample in  history  of  the  power  of  one  man  to 
create  a  school  of  singing.  Their  successes  led 
many  great  artists  to  visit  Lamperti  at  Lodi,  and 
his  popularity  caused  the  government  to  make 
him  professor  of  singing  at  the  Milan  Conserva- 
tory in  1850.  For  the  next  25  years  many  of 
the  greatest  singers  studied  with  Lamperti  and 
this  made  Milan  the  centre  of  the  operatic 
world.  In  1875,  Lamperti  was  retired  on  a  pen- 
sion, but  continued  as  a  private  teacher  until 
his  death  in  1893.  Even  Lamperti  did  not  write 
a  vocal  method.  Mr.  Griflith,  one  of  his  earnest 
pupils,  gathered  slips  of  paper  on  which  he 
wrote  comments  for  his  pupils  and  from  them 
has  given  us  a  little  idea  of  the  method.  One 
remark  by  Mr.  Griffith  is,  ^Basing  his  teach- 
ing upon  the  study  of  respiration,  the  taking  and 
retention  of  the  breath  by  means  of  the  abdom- 
inal muscles  alone,  and  the  just  emission  of  the 
voice,  he  thoroughly  grounds  his  pupils  in  the 
production  of  pure  tone.*  That  is  not  unlike 
the  remark  of  Mancini  about  Farinelli's  method. 
If  the  Old  Italian  method  has  come  into  our 
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day  in  any  degree  of  purity  it  has  come  through 
the  adherence  of  Lamperti  to  those  principles  of 
breath  control 

Manuel  Garcia,  St.,  was  born  eight  years 
after  Porpora  died.  In  1812,  when  37  years  of 
age,  he  studied  at  Naples  under  Anzani,  who 
was  particularly  zealous  in  preserving  traditions. 
Garcia,  too,  was  to  be  an  impresario  and  his 
thought  was  given  to  the  training  of  singers 
for  his  own  companies.  But,  with  these  duties, 
he  saw  the  advantage  of  having  a  school  at 
London.  This  was  established  in  1823.  His 
own  children  were  trained  by  him  and  three  of 
them  became  celebrated.  Maria,  known  as  Mme. 
Malibran,  was  one  of  the  greatest  singers  of  any 
age  but  lived  to  be  but  28  years  of  age.  Mrae. 
Viardot-Garcia,  still  living  at  Paris,  was  born 
in  1821.  She  served  as  accompanist  for  her 
father  and  learned  his  method  more  from  ab- 
sorption than  from  actual  lessons.  She  grew  up 
in  the  highest  musical  life  of  the  day.  Manuel 
Garcia,  Jr.,  was  bom  in  1805,  still  living  at 
London,  became  one  of  the  most  important  men 
in  connection  with  vocal  method.  He  sang 
for  a  few  years  in  his  father's  companies,  but 
elected  to  adopt  teaching  as  a  profession.  He 
was  one  of  the  first  men  to  become  a  vocal 
teacher  who  did  not  have  special  interest  in  pro- 
ducing his  own  operas  or  in  preparing  singers 
for  his  own  companies.  It  is  probable  that  he 
lias  the  honor  of  establishing  the  vocation  of 
voice  teaching  on  professional  lines.  Whether 
that  be  so  or  not  he  made  scientific  investigation 
of  the  voice  on  which  he  established  a  distinct 
vocal  method.  He  invented  the  laryngoscope, 
a  device  for  examining  the  throat,  including  the 
vocal  chords  and  larynx.  This  has  become  uni- 
versally adopted  by  physicians.  Garcia  was  able, 
with  his  examinations,  to  announce  definite  facts 
about  the  action  of  the  throat  in  singling.  Action 
had  been  observed  previously  through  sensation 
and  because  it  had  manifested  itself  through  the 
outer  flesh.  It  is  worthy  of  remark  that 
although  earlier  teachers  were  obliged  to  walk 
by  faith  rather  than  by  sight  they  had  not  gone 
far  from  correct  ways.  Nor  did  Garcia's  discov- 
eries add  much  knowledge.  It  permitted  him  and 
his  followers  to  move  with  greater  certainty.  It 
led  to  the  formation  of  vocal  method  on  the  idea 
of  tone-placement.  The  registers  of  the  voice  as- 
sumed more  definite  position  as  factors  in 
method.  Whether  Garcia  became  so  interested 
in  the  scientific  action  of  tone  production  and  its 
reflection  in  chambers  of  resonance,  as  to  ob- 
scure his  views  of  respiration,  or  whether  he 
became  convinced  that  respiration  was  not  im- 
portant, docs  not  appear.  But  he  ignored  very 
thoroughly  that  which  was  fundamental  in  Lam- 
perti's  work.  He  established  a  method  with 
new  basic  principles,  and  that  method  sprang 
into  popularity.  At  that  time  in  the  history  of 
vocal  method  there  were  two  distinct  systems: 
one  based  on  empiricism;  the  other  on  science. 
The  first  took  into  account  the  sound  of  the 
tone  and  judged  what  would  make  it  good;  the 
other  explained  the  scientific  action  which  would 
produce  good  tone.  As  each  method  has  pro- 
duced many  noted  artists  there  need  be  no  com- 
ment on  the  merits  of  either.  The  advocates  of 
both  schools  have  held  quite  closely  to  the  tenets 
of  the  two  great  leaders,  although  modifications, 
as  well  as  additions,  have  been  made.  Modem 
music  continues  its  greater  demands  and  dis- 


coveries in  science  compel  further  adjustment 
of  deductions  based  on  scientific  vocal  research. 

In  1845,  Mathilde  Graumann,  now  Madame 
Marchesi,  became  the  pupil  of  Garcia,  the  in- 
ventor of  the  laryngoscope.  For  a  time  she 
acted  as  assistant  to  Garcia  and,  as  it  was  just 
the  time  of  Garcia's  deep  study  which  led  to  the 
establishment  of  a  new  vocal  method,  it  is  rea- 
sonable to  suppose  that  she  was  influenced  by 
that  in  forming  her  own.  Her  husband,  Salva- 
tor  Marchesi,  was  also  a  pupil  of  Garcia.  The 
'Marchesi*  method  is  more  often  mentioned 
than  is  any  other  to-day  and  it  has  the  Garcia 
principles  for  its  foundation.  Many  of  the  great 
opera  singers  have  been  guided  in  their  educa- 
tion by  Madame  Marchesi.  It  is,  however,  a 
matter  of  comment  that  these  artists  fliflfer  rad- 
ically in  vocal  method,  and  probably  the  teacher 
has  considered  the  individuality  of  her  students 
more  than  she  has  adherence  to  vocal  method. 
Nor  would  this  necessitate  departure  from 
Garcia's  principles,  for  such  is  the  subtlety  of  the 
mind  in  deahng  with  vocal  machinery,  there 
is  always  need  of  adaptation  of  method  to  traits 
of  mind  which  are  individual.  And  that  ability 
so  to  adapt  may  constitute  the  "Marchesi" 
method.  It  may  be  even  the  establishment  of 
a  new  method. 

Italy,  ever  the  home  of  opera,  has  adopted 
vocal  method  which  more  dramatic  music  de- 
mands. Language  is  a  factor  in  creating  or 
changing  vocal  method.  The  flowing  tone  of 
the  Italian,  with  every  word  ending  in  a  vowel 
or  liquid  consonant  and  with  guttural  and  harsh 
consonantal  combinations  almost  eliminated, 
does  not  lend  itself  well  to  the  tone  placement 
of  the  Garcia  school.  Nor  is  the  method  of 
Lamperti  sufliciently  vigorous  to  meet  dramatic 
demand.  A  compromise  seems  to  have  been 
eflfected.  Breathing  is  the  basis  of  it,  and  it  is 
the  breathing  of  the  upper  chest,  with  the  ab- 
dominal muscles  held  inward  with  great  firm- 
ness. This  enables  its  votaries  to  utilize  to  a 
certain  extent  the  scientific  tone  placement  of 
Garcia.  The  combination  leads  to  tone  produc- 
tion with  a  degree  of  harshness  which  was 
foreign  to  the  older  Italian  method.  Few  pro- 
fessional singers  have  become  prominent  under 
its  leading. 

Opera  demanding  extremely  dramatic  voice 
has  found  favor  in  Germany,  and  vocal  method 
has  been  devised  on  lines  which  are  not  part 
of  either  of  the  older  schools.  Nor  is  it  pos- 
sible to  make  explanation  of  the  German  method 
on  scientific  grounds.  The  voice  is  used  ex- 
plosively and  with  less  attempt  to  sustain  the 
smooth  flow  of  tone  which  has  ever  been  deemed 
essential  to  §ood  singing.  Yet  the  public  has 
learned  to  enjoy  German  singing,  which  is  most 
convincing  proof  that  there  is  reason  for  it 
Wagner,  it  is  said,  did  not  hope  that  his  opera* 
would  ever  be  sung  well  nor  could  they  be  given 
in  any  school  of  voice  training  which  existed 
when  they  were  written.  In  the  German 
method  of  training  the  voice  is  found  a  way  by 
which  the  operas  can  be  sung.  And  this  class 
of  music  is  the  only  one  to  which  that  method 
can  be  applied.  Explosive  tone  is  quite  out  of 
place  in  the  music  of  song  writers  even  among 
Germans. 

Language  has  influenced  the  formation  of  a 
method  in  vogue  among  the  French  singers. 
The  nasal  consonants  of  the  French  language 
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call  for  decided  nasal  resonance,  and  the  vocal 
teachers  of  Paris  seek  to  obtain  such  resonance 
as  the  predominating  factor  in  tone  production. 
In  the  department  of  breathing  they  exact  hig^ 
chest  breath  control.  With  this  as  foundation 
and  with  exaggerated  nasal  resonance  there  is 
shrillness  of  tone  emission.  The  difference  be- 
tween French  method  and  modern  Italian  lies 
in  the  point  of  resonance  of  tone.  The  Italian 
places  the  tone  in  the  forward  part  of  the  mouth, 
and  the  French  in  the  nasal  chambers,  while 
both  use  high  chest  breath  control  as  founda- 
tion. 

The  other  nations  have  no  distinctive  vocal 
methods.  England  and  America  have  been  con- 
tent to  follow  the  lead  of  other  peoples.  Many 
individuaJ  teachers  have,  through  their  strong 
personality,  made  reputations  as  teachers,  and 
the  public  has  accredited  them  with  vocal 
methods  quite  their  own.  Thus,  William 
Shakespeare  mado  international  reputation  as 
having  a  vocal  method.  In  some  particulars  it 
is  individual,  but  it  is  based  on  that  of  Francesco 
Lamperti  which  was  as  nearly  as  can  be  the  Old 
Italian  method. 

One  system  which  had  no  special  home  but 
which  has  scientific  basis  and  has  many  advo- 
cates is  the  "Overtone"  method.  Theory  claims 
that  every  musical  tone  is  compound  in  that  it 
consists  of  the  vibration  of  the  tone-producing 
organ  as  a  whole  for  the  initial  tone  and  the 
vibration  of  its  aliquot  parts  as  added  tone. 
For  example,  the  tone  made  by  the  stroke  of 
the  hammer  on  the  piano  string  vibrates  the 
string  its  whole  length,  its  half  length,  quarter 
length  and  eighth  length.  Also,  the  divisions 
at  the  third,  fifth,  sixth  and  seventh  of  the  whole 
vibrate.  Sensitive  ears  can  detect  the  lower 
multiples  of  the  rate  of  vibration  of  the  note 
struck.  Using  the  piano  string  one  can  demon- 
strate the  truth  of  this  theory.  The  tones  added 
to  initial  tone  have  been  called  "harmonics," 
"upper  partials"  and  "overtones.*  Some  vocal 
teachers  believe  the  vocal  chords  have  action 
which  corresponds  to  that  of  the  piano  string 
and  have  constructed  a  vocal  method  which 
Seeks  to  incorporate  upon  the  initial  tone  an 
abundance  of  "harmonics.'  Other  teachers 
of  the  overtone  method  claim  that  every  part  of 
the  resonance  chamber  of  the  throat  and  mouth 
is  a  point  of  birth  of  "harmonics."  They  then 
seek  to  make  junction  of  these  voices  with  the 
initial  tone  made  by  the  vocal  chord?.  One 
ingenions  scientist  has  shown  this  theory  can 
be  illustrated  by  a  series  of  flames  which  register 
what  vibration  of  aliquot  parts  is  given  each 
tone.  Photographs  are  made  of  the  flames.  It 
makes  a  visible  record  which  enables  a  student 
of  sufficient  intelligence  to  direct  his  practice. 

In  the  studios  of  vocal  teachers  "Open  and 
Closed  Tone"  method  is  often  spoken  of,  but 
it  is  doubtful,  if  a  distinct  vocal  method  has  ever 
been  built  on  this  idea.  Garcia  advocated  using 
open  tone  in  the  low  voice  and  closed  in  the 
upper.  Lamperti  advised  open  tone  throughout 
the  voice,  at  least  in  practice  on  exercises  and 
vocalizes.  It  would  seem  as  if  "open  and  closed 
tone"  method  is  a  varying  adjunct  of  several 
methods,  rather  than  distinct  vocal  method  by 
itself. 

In  the  last  few  years  a  theory  has  been  ad- 
vanced which  may  serve  as  ground  for  a  new 
method.    It  is  that  tone  is  primordial  substance, 


present  in  everything,  as  is  electricity ;  that  by 
stimulating  vibration  in  the  vocal  machinery  at 
the  proper  rate  to  make  audible  the  tone  which 
is  present,  our  musical  tone  is  produced.  Voice 
culture,  in  this  system,  consists  of  stimulating 
the  sounding  machinery  at  just  the  right  degree 
of  vibration,  soliciting  above  all,  such  counter 
balance  of  effort  that  the  act  of  singing  is  unfelt 
and  the  appearance  of  effort  hidden.  This 
method  further  contemplates  that  transmission 
of  tone  is  made  ampliation  of  the  vibration 
of  the  vocal  machinery. 

Examination  of  all  methods  of  training  the 
voice  in  vogue  emphasizes  the  belief  that  none 
can  have  universal  endorsement.  This  comes 
about  because  there  are  so  many  views  of  music 
and  of  the  requirements  for  singing  modem 
music.  All  unite  in  saying  that  singing  should 
be  without  effort;  but  such  is  the  difference  in 
perception  of  sensation  that  what  seems  effort- 
less to  one  appears  charged  with  effort  to  an- 
other. The  latter  fact  points  out  the  need  of 
some  scientific  measure  by  which  test  may  be 
made  of  this  important  element  in  singing.  A 
barometer  or  thermometer  would  establish_  a 
vocal  method.  The  one  to  invent  such  an  in- 
strument has  not  been  found.  Garcia  opened 
the  way  for  scientific  examination  of  the  voice, 
but  no  one  has  advanced  in  the  science  and 
Garcia's  discoveries  did  not  create  a  method  gen- 
erally endorsed.  Among  vocal  teachers  it  is 
common  saying  that  there  are  two  vocal  methods, 
the  good  and  the  bad.  Each  believes  his  to  be 
good,  but  as  they  differ  very  much  all  cannot  be 
good.  All  know  that  breath  must  be  used 
to  create  vocal  tone;  that  tone  emission  must 
be  with  comfortable  action  in  the  throat;  that 
transmission  of  tone  must  be  generous  and  the 
tone  given  be  vibrant.  The  way  to  secure 
these  constitutes  good  method.  Every  teacher 
has  his  own  way  by  which  to  attain  these  de- 
sirable ends,  and  the  individuality  prevents  gen- 
eral acceptance  of  any  one  system.  Again,  vocal 
teachers  who  depend  on  their  individuality  are 
little  likely  to  invent  any  scientific  testing  ma- 
chine. Method  which  can  have  universal  ac- 
ceptance and  application  will  come  only  from 
deductions  made  by  practical  teachers  working 
out  the  suggestions  which  scientific  men  make, 
which  will  come  from  invention.  The  telephone 
came  near  showing  new  forms  of  transmission 
and  reception  of  tone.  It  supplied  the  idea  that 
tone  is  awakened  into  audible  vibration  and  en- 
dorsed the  teachers  of  the  "Primordial"  method. 
Nor  is  it  certain  but  that  further  experiments 
in  which  electricity  plays  an  important  part  will 
supply  views  on  which  to  base  vocal  method. 
It  is  a  subject  of  vast  importance.  In  this,  vocal 
methods  for  singing  have  been  considered  be- 
cause training  the  voice  for  that  art  is  supposed 
to  be  the  most  important  and  extended  training 
the  voice  can  have.  When  we  think  of  the  large 
number  of  actors,  elocutionists  and  public 
speakers  and  recall  that  each  needs  to  use  true 
principles  of  voice  culture,  the  importance  of 
having  a  definite  and  universally  applicable  vocal 
method  seems  almost  imperative.  When  we 
realize  that  the  constantly  used  conversational 
voice  would  be  an  infinitely  more  valuable  im- 
plement of  communication  between  human  beings 
were  it  cultivated  as  it  might  be,  the  need  of 
perfect  (and  universal)  vocal  method  assumes 
large   proportions.    If,  as  many  believe,  voice 
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culture  is  one  of  the  most  valuable  prophylactic 
and  therapeutic  agents  known,  such  need  is  ab- 
solutely imperative. 

Schools  of  music  have  been  established  in 
all  large  cities,  and  of  course  the  study  of  sing- 
ing has  been  made  prominent.  It  has  not,  as 
a  rule,  been  the  chief  study.  It  has  been  forced 
to  fourth  place,  composition,  piano  and  instru- 
mental playing  having  been  given  precedence. 
Wherever  the  study  of  singing  has  been  given 
special  prominence  it  has  attracted  more  stu- 
dents to  the  school  and  has  made  more  lasting 
impression  on  music.  Thus,  Lamperti  made 
Milan  with  its  conservatory,  noted.  The  Royal 
Academy  at  London  has,  since  the  day  of  Handel, 
had  a  large  number  of  great  vocal  teachers  and 
that  has  given  power  to  the  school.  The  New 
England  Conservatory  and  the  Chicago  College 
of  Music  have  produced  many  excellent  singers, 
but  the  fact  remains  that  none  has  advocated 
special  vocal  method.  Training  has  been  on 
hnes  widely  separated  and  left  entirely  to  the 
judgment  of  individual  teachers.  As  all  have 
produced  results,  although  using  means  so  dif- 
ferent, it  is  evident  that  training  the  voice  for 
singing  modem  music  can  be  had  through  the 
personality  of  the  teacher  developing  the  musical 
nature  of  the  student.  This  has  taken  the  place 
of  method.  Many  teachers,  in  late  years,  have 
written  treatises  on  singing  and  which  are  in- 
tended although  frequently  not  so  claimed,  to 
be  descriptions  of  vocal  methods.  Garcia's 
method  was  described  in  a  book  issued  about 
1865.  It  has  since  been  revised  and  simplified. 
Madame  Seiler,  Madame  Marchesi,  and  Messrs. 
Randegger,  Behnke  and  Alberto  Bach  have  de- 
scribed their  methods  in  print.  Nor  must  we 
forget  some  very  excellent  works  by  American 
writers.  Frederic  Root,  D.  A.  Clippinger  and 
Edmund  J.  Myer  have  written  clearly  and  well 
on  vocal  methods.  As  their  works  are  the 
latest  and  they  are  men  grown  into  the  strong 
thought  of  present  activity,  their  writings  have 
deiiniteness  which  was  lacking  in  many  earlier 
works.  There  is  a  growing  belief  that  Ameri- 
can teachers  are  taking  the  most  advanced  posi- 
tion with  regard  to  certainty  in  method,  and  that 
study  of  singing  can  best  be  prosecuted  with 
such  teachers.  That  which  is  most  evident  in 
their  work  is  that  they  combine  scientific  with 
empirical  teaching,  and  they  bind  the  whole  to- 
gether with  directing  power  of  intellect  and 
soul.  At  no  time  has  it  been  possible  to  ensure 
that  anyone  possessing  any  degree  of  vocal  re- 
sources shall  become  an  acceptable  singer  as  it  is 
now.  This  is  true,  in  spite  of  the  fact  that  never 
before  has  music  demanded  so  much  of  singers. 

Judging  from  methods  of  the  past  and  pres- 
ent we  may  believe  that  the  voice  for  singing 
can  best  be  trained  on  the  following  general 
lines,  allowing,  of  course,  that  individual  natures 
demand  departures  and  special  applications: 

TTiere  are  three  general  departments:  phys- 
ical, intellectual  and  spiritual.  The  latter  refers 
to_  the  intuitional  and  emotional  action  of  the 
spirit  of  man.  The  physical  training  has  in  it 
development  of  respiration,  freedom  of  the 
throat  and  reverberation  of  tone.  Respiration 
demands  that  muscles  of  inspiration  and  expira- 
tion shall  be  made  free  and  strong  and  made  to 
balance  their  action  so  as  to  deliver  breath  pres- 
sure to  the  vocal  chords,  which  make  initial  tone, 
in  such  way  that  tone  is  made  without  apparent 


effort  This  corresponds  to  the  way  of  the  Old 
Italian  method.  It  seems  a  simple  thing,  but 
the  old  singers  evidently  found  it  necessary  to 
study  and  practise  it  every  day  for  years  and 
perhaps  for  lifetime.  Freedom  of  the  throat 
means  that  tone  of  every  gradation  of  power, 
from  softest  to  loudest,  shall  be  emitted  in 
purity;  that  elasticity,  of  muscle  shall  permit 
constant  and  instantaneous  changes  in  the 
larynx;  that  the  chambers  above  the  larynx 
which  influence  quality  shall  be  supple ;  and  that 
the  organs  which  regulate  articulation  shall  not 
be  interfered  with,  even  in  the  slightest  degree, 
while  performing  their  duties.  Reverberation 
has  in  it  the  whole  matter  of  tone-placement, 
vibration  and  transmission  of  musical  sounds. 
Such  use  of  physical  training  draws,  then,  from 
the  empirical  ways  of  the  old  school,  the  scien- 
tific method  of  the  Garcia  system  and  the  ways 
of  the  "overtone"  method. 

The  intellectual  department  of  modem 
method  demands  pt  the  student  knowledge  of 
anatomy  and  physiology ;  directing  power  of  the 
mind;  and  familiarity  with  psychology.  Educa- 
tion of  the  objective  mind  is  the  controlling 
factor  in  this  part  of  vocal  method.  To  small 
extent  has  it  been  used  in  any  earlier  methods. 
It  is  probable  that  in  that  department  the 
strongest  factor  in  modern  vocal  method  _  is 
found.  For  the  intuitional  or  emotional  side 
has  ever  been  used  and  perhaps  singers  of  the 
past  (notably  Farinelli)  cultivated  this  side  to 
perfection. 

Intuitional  influence  in  modern  method  is  not 
left  to  chance  as  possibly  it  has  been  before. 
A  real  student  of  our  times  is  led  to  understand 
his  relation  to  the  controlling  force  of  the  uni- 
verse and  to  utilize  the  power  he  may  obtain 
through  what  is  often  termed  "higher  thought.* 
But  it  is  not  left  to  be  expressed  "intuitionally." 
That  is,  the  student  learns  what  imagination, 
sentiment,  will  and  the  like  are,  and  then, 
through  his  objective  mind  (intellectual  depart- 
ment) directs  their  influence  upon  the  physical 
parts.  For  it  is  now  known  that,  however  care- 
fully, correctly  and  thoroughly  the  machinery  of 
voice  is  used,  there  is  a  voice  better  and  more 
beautiful  than  such  machinery  can,  by  itself, 
produce.  The  development  of  vocal  method, 
thus  very  briefly  outlined,  is  engaging  the 
serious  attention  of  the  best  American  teachers 
who  make  teaching  a  profession,  and  there  is 
evidence  that  such  study  is  making  a  new  vocal 
method.  Frank  H.  Ttrass, 

Editor  '^  Music  Life? 

Voice,  Special  Features  of  Organs  of,  in 
Man.  The  vocal  organs  of  man  and  apes  are 
similar,  basically,  in  structure;  but  in  man  all 
that  enters  into  the  perfecting  of  the  speaking 
voice  has  been  vastly  improved.  In  the  first 
place  man  has  fortunately  discarded  or  rendered 
vestigial  the  voice-pouches  occurring  in  certain 
man-like  apes,  permitting  these  animals  to  pro- 
duce demoniacal  sounds  which  make  night  hid- 
eous. Whatever  vestiges  of  these  appear  jn  man 
are  found  connected  with  the  larynx,  behind  the 
Adam's  apple.  The  complete  command  over 
the  product  of  voice  man  secured  when  the  alve- 
olar arch  and  palatine  area  became  shortened 
and  widened;  and  when  the  tongue,  by  accom- 
modation to  the  modified  mouth  became  shorter 
and  more  horizontally  flattened.  The  control 
of  the  tongue,  again,  was  accomplished  by  hi; 
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gaining  possession,  on  the  inner  centre  of  the 
ordinary  human  jaw,  at  the  central  curve  or 
symphysis "  forming  the  chin,  of  a  small  bony 
tubercle,  known  as  the  genial  tubercle,  the 
movements  of  the  tongue,  as  an  organ  of  speech, 
being  effected  mainly  by  the  action  of  the 
muscle  inserted  into  this  tubercle,  absent  in 
some  primitive  "human*  jaw  bones;  and  en- 
tirely absent  in  the  man-like  apes. 

It  was  the  rise  of  man  in  the  world  and  the 
£[aining  of  complete  equilibrium  in  his  erect  at- 
titude, that,  however,  was  one  of  the  chief 
means  of  readjustment  as  it  was  one  of  the 
specific  evidences  of  human  advance.  It  gave 
man  a  wider  horizon,  opened  up  his  dormant 
imagination ;  raised  his  chin  and  his  chest.  The 
chest  was  freed  from  the  pressure  of  the 
bowels,  giving  freedom  to  the  development  of 
the  lungs,  as  the  source  of  supply  and  control  of 
the  breath.  The  man  who  stood  best  before  his 
fellows  was  the  man  whose  voice  carried  further. 
This  was  accomplished  by  the  greater  resonant- 
ing  power  of  men  who  "possessed  nose."  Blaise 
Pascal  (1662)  had  already  noted  a  concrete  ex- 
ample :  *If  the  nose  of  Cleopatra  had  been 
shorter  the  whole  face  of  the  earth  would  have 
been  different."  This  is  a  fact  that  science  is 
only  now  explaining.  The  Romans,  large  nosed, 
were  leaders  and  conquerors.  They  were  strong 
men;  and  strong  men  had  strong  passions;  the 
orientals  call  an  angry  man  a  "man  of  nose." 
Command  and  passion  speak  in  short  tones; 
and  "syllables  govern  the  world."  In  giving 
command  a  short  word  is  always  used:  Oppian 
advised  the  giving  of  short  names  to  dogs  from 
this  very  fact. 

But  the  force  impelling  speech  is,  at  last, 
psychical.  Hence  the  necessity  of  the  study  of 
the  brain  in  connection  with  speech.  The  faculty 
of  language  has  been  found  to  have  close  rela- 
tions with  one  of  the  frontal  convolutions,  which 
is  anatomically  most  perfect  in  man,  in  anthro- 
poids rudimentary,  and  in  the  inferior  monkeys 
entirely  absent.  The  location  of  the  zone  of 
speech  is  in  one  hemisphere  only,  according  as 
the  individual  is  right-  or  left-handed.  Its  loca- 
tion is  the  opposite  to  the  side  of  the  hand  pre- 
ferred: in  most,  or  right-handed,  persons,  it  is 
on  the  left,  and  vice  versa.  "Right-handedness 
and  speech  are  controlled  by  the  same  hemi- 
sphere of  the  brain  and  from  contiguous  areas; 
so  that  if  right-handedness  was  first  used  for 
expression  before  speech  that  speech  has  arisen 
from  the  setting  aside  for  further  development 
of  the  area  in  the  brain  first  used  for  right- 
handedness.  The  indication  of  the  close  asso- 
ciation of  right-handedness  and  speech  in  the 
same  location  of  the  brain,  might  suggest  that 
they  developed  together.  That  is,  that  as  soon 
as  man  began  to  use  his  arms  for  the  possession 
of  the  necessary  food  for  hunting,  he  might 
have  contemporaneously  or  simultaneously 
gained  some  progress  in  utterance"  (Baldwin). 

The  nourishment  of  the  psychical  basis,  the 
brain,  is  therefore  essential.  It  is  the  supply  of 
blood  to  the  brain  that  controls  our  emotions: 
bounding  freely  through  the  arteries  of  the 
brain  it  effects  our  consciousness  as  an  emotion 
of  the  exalting  class.  Rapid  thought,  hurried 
speech,  vigorous  gesture,  are  results  of  strong 
body  excitement  caused  by  dilation  and  in- 
creased blood  flow,  controlled  by  the  sympa- 
thetic nervous  system.  On  the  other  hand  with 
contraction    of   the    arteries,    that    is,   lessened 


blood  flow,  we  have  sluggish  thought,  languid 
movement,  and  uncertain  speech.  Meinert  has 
calculated  that  the  brain  may  contain  six  hun- 
dred million  ceils,  each  of  which  contains  an  in- 
calculable number  of  atoms.  Hence  the  im- 
portance of  nourishment,  which  means  growth. 
Here  the  experiments  of  Elmer  Gates  of  Wash- 
ington, may  be  referred  to,  as  he  demonstrates 
the  necessity  not  only  of  proper  brain  nourish- 
ment through  the  blood,  but  of  their  nourish- 
ment, in  proper  environmental  associations. 
Speech,  appealing  to  the  sense  of  hearing,  the 
capacity  of  audition,  on  the  part  of  the  listener, 
as  well  as  that  of  the  speaker  (it  being  found 
that  the  speaker  hears  his  own  voice  dif- 
ferently from  the  listener)  is  a  feature  that  is 
undergoing  careful  study. 

The  child's  speech  apparatus  is  of  much 
smaller  dimensions  than  in  adult  man.  The 
resonance  chamber  is  smaller,  and  more  ener- 
getic adjustments  have  to  be  made  whenever 
definite  resonance  is  required,  by  changing  the 
angle  of  the  jaw,  the  position  of  the  tongue,  or 
the  confonnation  of  the  lips.  The  lungs  have 
not  sufficient  depth;  the  pectoral  muscles  are 
but  slightly  developed,  the  breathing  is  accom- 
plished much  more  through  the  diaphragm  than 
through  the  active  expansion  of  the  pectoral 
cavity,  hence  breathing  movements  are  more 
superficial  and  irregular  than  in  later  years. 
Speech  requires  complete  control  of  the  breath- 
ing mechanism,  which  the  child  has  not  yet  got, 
while  he  still  wants  in  his  organ  a  large  num- 
ber of  "strings,  whistles  and  registers,"  the 
larynx  being  still  small  and  undeveloped;  and 
so  with  the  tongue,  the  lips  and  the  muscles 
moving  them;  while  the  teeth  are  still  entirely 
wanting.  The  undeveloped  condition  of  the 
auditory  apparatus  and  the  brain  have  also  to  be 
taken  into  account. 

Lastly,  in  regard  to  the  highest  development 
of  the  human  voice  in  song,  the  action  of  the 
three  hollow  spaces,  nasal,  oral  and  laryngeal, 
has  much  to  do  with  the  modification  and 
modulation  of  the  singer's  voice.  These  spaces 
are  to  the  vocal  bands  what  the  violin  is  to  the 
strings ;  and,  for  every  tone  and  vowel  the 
mucous  membrane  of  the  spaces  named  must  be 
drawn  into  a  special  position  (including  the 
position  of  the  larynx)  before  the  air  in  the 
spaces  can  be  brought  into  vibration  by  the  ac- 
tion of  the  vocal  bands.  But  the  vibration  of 
the  cords  alone  is  never  the  tone.  The  surfaces 
of  the  mucous  membranes  are  drawn  into  dif- 
ferent shapes,  particularly  fit  to  produce  tone- 
waves  or  to  disturb  them,  and  to  produce  in 
such  tone-waves,  not  only  fundamental  tones, 
but  over-tones.  The  tongue  is  a  large  and  di- 
rect agent  in  formation,  in  the  middle  or  oral 
space,  as  it  is  connected  with  the  upper  part  of 
the  larynx;  its  derangement  in  action  being 
alone  sufficient  to  utterly  destroy  tone,  or,  on 
the  contrary,  when  well  adjusted  and  hanging 
normally  in  relation  to  the  other  voice  parts,  to 
give  what  is  termed  the  silvery  quality  to  the 
voice.  These  spaces  are  as  important  in  pro- 
ducing the  modification  and  modulations  of  the 
singing  voice  as  are  the  vocal  cords  and  in- 
trinsic muscles  of  the  larynx;  there  being  no 
doubt,  however,  that  the  movements  of  the 
larynx  depend  upon  and  are  controlled  by  the 
muscles  and  movements  outside  that  organ. 
The  control  of  the  motive  power,  the  breath,  is 
of  the  utmost   importance   in   maintaining   the 
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fixation  and  cord  stretching  of  the  vocal  mech- 
anism. 

From  the  above  it  will  be  seen  that  speech 
is  a  pioduct  of  mechanism  finely  adjusted  and 
controlled  by  forces  of  the  highest  mental  de- 
velopment, making  man  what  he  is.  See 
Speech,  Origin  and  Natural  History  of. 
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Sutherland,   'Evolution  of  Morals.' 

Robert  C.  Auld,  F.Z.S. 

Voicing.  See  Reed,  Flue,  and  Stringed 
Instruments,  Care  of. 

Voit,  foit,  Karl  von,  German  physiologist: 
b.  Amberg,  Bavaria,  31  Oct.  1831.  He  was  edu- 
cated at  Munich,  Wiirzberg,  and  at  Gottingen, 
and  in  1863  became  professor  of  physiology  at 
the  University  of  Munich.  He_  was  early  en- 
gaged in  scientific  researches,  his  first  achieve- 
ment of  importance  occurring  in  1854,  when  he 
proved  the  presence  of  urea  in  the  muscular  tis- 
sues of  cholera  patients.  He  subsequently  made 
a  specialty  of  questions  of  digestion  and  assimi- 
lation. His  works  are  numerous,  and  among 
them  are  included:  'Physiologisch-chemische 
Untersuchingen'  (1857);  'Ueber  die  Kost  in 
offentlichen  Anstalten'  (1876);  'Untersuchung 
der  Kost  in  einigen  oiTentlichen  Anstalten' 
(1877). 

Vokes,  voks,  (Theodosia)  Rosina,  English 
actress:  b.  1858;  d.  Torquay,  Devonshire,  27 
Jan.  1894.  She  first  appeared  at  the  Alhambra 
Palace,  London,  in  the  'Belles  of  the  Kitchen.' 
In  1885-93  she  toured  North  America.  She  took 
leading  parts  in  'The  Parvenu,'  'The  School- 
mistress,' 'The  Milliner's  Bill.'  'The  Circus 
Rider,'  'Maid  Marian,'  and  'A  Pantomime 
Rehearsal.'  She  was  married  to  Cecil  Clay  in 
1880,  and  for  a  time  retired  from  the  stage. 

VolapUk,  v6-la-puk',  a  proposed  universal 
language  invented  about  1879  by  Johann  Martin 
Schleyer,  of  Constance,  Germany.  The  name 
means  "world-speech,*  being  based  on  English 
world  and  speak,  and  a  number  of  the  vocables 
are  modified  English  words,  the  total  number  in 
the  language  being  about  14,000,  some  1,300  be- 
ing root-words.  In  structure  the  language  is 
simple  and  extremely  regular,  and  the  orthog- 
raphy is  entirely  phonetic,  the  words  being  pro- 
nounced as  they  are  written,  and  vice  z'ersa. 
The  study  of  Volapiik,  after  having  made  sorne 
progress,  has  latterly  declined;  but  there  are  still 
periodicals  written  in  it,  and  associations  devoted 
to  its  dissemination.  Various  other  attempts  to 
provide  a  universal  language,  especially  one 
suited  for  commercial  purposes,  have  been  made 
in  recent  times.  See  Etymology;  Philology; 
Science  of  Language. 

Volatile  Oils,  or  Essential  Oils,  vegetable 
oils  distinguished  by  the  possession  of  pungent, 
characteristic  odors,  and  by  the  fact  that  they 
can  be  vaporized  without  decomposition,  and 
usually  without  any  considerable  residue.  The 
volatile  oils  differ  from  the  'fatty  oils,"  or  "fixed 
oils*  (of  which  olive  oil  is_  an  example),  from 
a  chemical  point  of  view,  in  consisting  mainly 
of  hydrocarbons,  and  in  containing  little  or  no 
true  fat. 

The  known  volatile  oils  are  very  numerous. 


and  are  obtained  from  plants,  or  parts  of  plants, 
or  from  vegetable  exudations,  mainly  by  the 
action  of  heat  or  pressure,  or  by  the  solvent 
action  of  fats.  In  some  cases,  as  in  the  extrac- 
tion of  the  essential  oil  in  orange  peel,  a  por- 
tion of  the  oil  may  be  obtained  by  placing  the 
material  containing  it  in  horse-hair  bags,  and 
subjecting  it  to  pressure.  Distillation  is  also 
commonly  employed,  the  plants  or  parts  of 
plants  containing  the  oil  bemg  placed  m  a  still 
with  water,  the  contents  of  the  still  being  con- 
stantly stirred,  and  heated  by  means  of  a  steam- 
jacket  The  boiling  points  of  the  volatile  oils 
are  mostly  higher  than  that  of  water,  but  as 
they  possess  a  considerable  vapor  tension  at  the 
boiling  point  of  water,  they  distil  over  at  that 
temperature  in  sufficient  quantity  to  make  the 
process  commercially  practicable.  In  some 
cases,  it  is  found  to  be  advantageous  to  raise  the 
boiling  point  of  the  water  in  the  still  somewhat, 
by  the  addition  of  salt.  When  the  oil  that  is  to 
be  prepared  is  injured  by  exposure  to  the  tem- 
perature of  boiling  water,  it  is  customary  to 
extract  the  oil  by  macerating  the  plant  with 
grease.  In  the  preparation  of  perfumes,  for 
example,  it  is  common  to  treat  the  flowers  con- 
taining the  oil  with  pure  lard  or  paraffin,  which 
is  kept  fluid  by  a  water-bath.  The  fat  extracts 
the  volatile  oil,  and  when  the  charged  fat  is 
afterward  shaken  up  with  alcohol  it  gives  up 
the  oil,  in  large  measure,  to  the  alcohol.  The 
process  known  as  "enfleurage"  is  essentially  the 
same  as  the  one  just  indicated,  except  that  it  is 
not  conducted  by  the  aid  of  heat,  the  grease 
being  allowed  to  remain  in  contact  with  the 
flowers  for  a  longer  time,  at  a  lower  tempera- 
ture; the  oil  then  being  recovered  from  the  fat 
by  means  of  alcohol,  as  before. 

The  following  are  the  more  familiar  of  the 
essential  or  volatile  oils: 

Oil  of  Bitter  Almonds. —  Prepared  by  distill- 
ing the  pulp  that  is  left  after  the  fixed  oil  con- 
tained in  the  almonds  has  been  expressed  by 
pressure.  It  consists  mainly  of  benzaldehyde, 
CHiCHO,  and  boils  at  179°  C. 

Oil  of  Bergamot.—  Prepared  from  the  unripe 
fruit  of  Citrus  Bergamia,  by  squeezing  the  rind 
by  hand  and  wiping  the  expressed  oil  off  with 
a  sponge,  the  sponge  being  squeezed  at  intervals 
into  a  collecting  vessel.  It  contains  a  consider- 
able quantity  of  the  hydrocarbon  citrene,  CmHi«, 
together  with  other  compounds  whose  precise 
nature  has  not  yet  been  thoroughly  investigated. 
The  oil  is  extensively  used  in  perfumery. 

Oil  of  Cloves. —  Obtained  by  distilling  the 
flower  buds  of  Caryophyllus  aromaticus.  It 
consists  of  a  mixture  of  sesquiterpene  and  euge- 
nol  and  is  heavier  than  water. 

Oil  of  Eucalyptus. —  Prepared  by  distilling 
the  leaves  of  the  eucalyptus  tree.  It  is  pale  yel- 
low in  color,  and  is  used  in  medicine  and  in  per- 
fumery.   Its  chief  constituent  is  cineol,  CioH.,0. 

Oil  of  Lavender. —  Prepared  by  the  distilla- 
tion of  lavender  flowers,  the  best  quality  being 
made  from  Lavandula  vera.  Oil  of  spike  is  an 
inferior  variety,  prepared  from  Lavandula  Spica. 
Oil  of  lavender  is  used  in  perfumery,  and  oil  of 
spike  is  extensively  employed  in  porcelain  paint- 
ing. 

Oil  of  Lemon. —  Prepared  from  scarcely  ripe 
lemon  rinds  by  the  sponge  method,  described 
above  under  "Oil  of  Bergamot."  An  inferior 
variety  is  also  prepared  by  distilling  the  residues 


Digitized  by 


Google 


VOLCANIC  ROCKS  — VOLCANO 


remaining  from  this  process.  Oil  of  lemon  con- 
sists chiefly  of  liifionene,  CwHm,,  a  hydrocarbon 
which  resembles  the  citrene  of  oil  of  bergamot, 
but  which  differs  from  it  in  certain  particulars. 
Oil  of  lemon  is  used  in  confectionery  and  per- 
fumery. 

Oil  of  Origanum,  Oil  of  Thyme,  or  Marjoram 
Oil. —  Obtained  by  distillation  from  certain  spe- 
cies of  marjoram. 

Oil  of  Peppermint. —  Prepared  by  distilling 
the  herb  Mentha-  piperita.  It  consists  chiefly  of 
a  solution  of  menthol  in  various  terpenes,  and 
|s  used  in  medicine  and  as  a  flavoring,  especially 
in  confectionery. 

Attar  {or  Otto)  of  Roses. —  Prepared  by  the 
distillation  of  certain  species  of  roses,  and  espe- 
cially from  Rosa  Damascena,  which  is  cultivated 
in  Turkey.  It  is  used  extensively  in  perfumery, 
and,  on  account  of  its  high  commercial  value,  is 
often  (and  perhaps  always)  adulterated.  The 
most  common  adulterant  is  ''geranium  oil,'' 
which  is  manufactured  expressly  for  adulterat- 
ing attar  of  roses,  by  distilling  a  species  of  grass 
that  ^rows  in  India. 

Otl  of  Turpentine. —  Prepared  by  distilling 
the  resinous  exudations  from  certain  species  of 
pine  trees.  American  oil  of  turpentine  is  i)re- 
pared  chiefly  from  Pinus  australis,  and  consists 
mainly  of  dextro-pinene,  a  hydrocarbon  having 
the  formula  CioHu,  and  boiling  at  156°  C. 
A.  D.  RiSTEEN,  Ph.D., 

Editorial  Staff,  ^Encyclopedia  Americana.'* 

Volcanic  Rocks.  Those  igneous  or  pyro- 
genic  rocks  which  have  reached  the  surface 
through  volcanic  necks  or  through  fissure  erup- 
tions. Volcanic  rocks  were  formed  in  all  ages 
of  the  earth's  history,  but  were  generally  more 
or  less  restricted  geographically.  Contrasted 
with  them  are  the  rocks  which  cooled  beneath 
the  surface  to  which  the  name  plutonic  is_  gen- 
erally applied.  Extrusive  (effusive)  and  intru- 
sive are  other  terms  used  for  these  rocks.  At 
best  this  distinction  is  only  one  of  convenience, 
and  has  no  great  scientific  value.  Among  the 
more  important  rocks  of  this  type  may  be  men- 
tioned, obsidian,  pumice,  rhyolyte,  trachyte,  fel- 
site,  andesite,  and  basalt  (qq.v.). 

Volcano  (Ital.  volcano;  from  Lat.  Vulca- 
nus,  the  god  of  fire;  originally  the  volcano  of 
Etna,  the  fabled  abode  of  the  god),  an  opening 
in  the  crust  of  the  earth  from  which  proceeds 
heated  gases  (hydrochloric,  sulphurous,  etc.) 
sometimes  in  flames,  volumes  of  steam,  erup- 
tions of  ashes  mixed  with  scoriae  and  large 
stones  which  are  often  red-hot,  and  of  molten 
rock,  called  lava.  The  phenomenon  is  chiefly 
limited  to  certain  regions  in  different  parts  of 
the  earth,  known  as  volcanic  districts;  and  in 
these  districts  established  and  permanent  vents 
may  continue  constantly  sending  forth  smoke 
and  flame,  like  Stromboli  on  one  of  the  Lipari 
Islands  in  the  Mediterranean;  or  eruptions  of 
more  severe  character  may  take  place  at  irregular 
intervals.  The  matter  thrown  out  from  vol- 
canoes general  l}r  accumulates  around  the  open- 
ings or  craters  till  they  build  up  a  hill,  or  even  a 
mountain  several  thousand  feet  high;  but  the 
vent  may  continue  for  a  long  time  at  a  low  level, 
and  is  even  formed  beneath  the  sea,  sometimes 
without  rising  above  the  surface.  Instances  have 
occurred  of  a  volcanic  eruption  suddenly  form- 
ing an  island  in  the  midst  of  the  sea.  Other 
volcanoes   that  have  been  suddenly  raised   up 


have  remained  permanently  in  the  form  of 
mountains.  Such  is  the  volcano  of  Jorullo 
(q.v)  in  Mexico.  The  greatest  volcanic  moun- 
tains, as  Etna,  Hecla,  and  Vesuvius,  are  pro- 
duced by  accumulations  of  volcanic  matters,  as 
beds  of  lava,  ashes,  and  scorise,  sometimes  alter- 
nating with  beds  deposited  beneath  the  sea 
charged  with  the  vestiges  of  marine  animals,  the. 
collection  of  which  must  have  occupied  long 
periods  of  time.  This  is  especially  apparent 
in  the  case  of  Etna.  Volcanoes  sometimes  re- 
main inactive  so  long  as  to  lose  their  peculiar 
character ;  but  they  may  at  any  time  break  forth 
again.  Vesuvius  was  not  known  to  the  ancients 
as  a  volcano,  though  it  was  apparent  from  the 
form  of  the  mountain  and  the  materials  of 
which  it  was  composed,  that  such  must  have 
been  its  character  at  some  former  period.  Vol- 
canoes which  show  outbursts  of  more  or  less 
frequency  are  called  active.  Those  known  to 
have  been  active  in  historic  times,  but  long 
quiescent,  are  called  dormant.  Ancient  volcanic 
mountains  are  met  with  in  Hungary,  in  central 
France,  and  other  places,  of  whose  eruptions 
no  record  exists.  Such  are  termed  extinct  vol- 
canoes, but  they  may  at  any  time  become  active. 
Probabljr  the  most  general  understanding  of  a 
volcano  is  of  a  conical  hill  or  mountain.  There 
is,  however,  no  limitation  as  to  height,  some 
comparatively  low  volcanoes,  such  as  Pelee  and 
Soufriere,  manifesting  violent  and  disastrous 
eruptions,  while,  on  the  other  hand,  such  lofty 
peaks  as  Kilimanjaro,  Cotopaxi,  and  Popocata- 
petl  are  of  a  volcanic  character. 

As  generally  considered,  a  volcano  is  divided 
into  three  fundamental  parts  —  the  base,  or  ele- 
vation proper;  the  cone,  rising  steeply  from  the 
base;  and  the  crater,  the  depression  occurring  at 
the  summit  of  the  cone.  These  parts  are  not 
invariably  present  in  distinct  form  in  all  volca- 
noes ;  in  many,  eruption  takes  place  without  any 
crater.  Nor  do  eruptions  always  proceed  from 
the  crater,  when  present;  the  crater  being  lo- 
cated at  the  summit  of  the  cone,  while  activity 
is  in  many  cases  exhibited  independent  of  the 
crater  by  supplementary  craters  in  additional 
cones,  broken  out  on  the  slopes  of  the  mountain. 
Craters  of  course  vary  greatly  in  size  and  sus- 
tain no  proportional  relation  to  the  mountain 
or  elevation.  Haleakla  (island  of  Maui,  Ha- 
waii), 10,000  feet,  has  a  crater  of  20  miles'  cir- 
cumference; but  the  crater  of  Orizaba  (Mexico, 
on  the  boundary  between  the  states  of  Vera  Cruz 
and  Puebia),  3^  miles,  has  a  crater  with  a 
diameter  of  less  than  1,000  feet. 

The  causes  of  volcanic  action  are  still  much 
obscured,  though  various  explanatory  theories 
have  been  advanced.  In  early  times,  the  rising 
cloud  of  dust  attending  an  eruption,  lit  by  the 
glow  of  the  lava,  came  readily  to  be  regarded  as 
mingled  smoke  and  flame,  and  blacksmith-gods 
were  thought  to  have  their  forges  in  the  sub- 
terranean regions.  The  view  iiow  generally 
accepted  is  that  internal  heat,  which  increases 
toward  the  earth's  centre,  causes  the  evolution 
of  a  great  body  of  elastic  vapor,  which,  expand- 
ing and  seeking  an  outlet  where  there  is  the 
least  resistance,  manifests  itself  in  the  upheavals 
and  explosions  of  an  eruption.  The  body  of 
vapor  is  thought  to  be  derived  from  the  super- 
ficial mass  of  the  earth,  become  hydrated,  or 
combined  with  water.  Such  action,  as  well  as 
the  presence  of  the  molten  rock  known  as  lava, 
is  accounted  for  by  vast  internal  displacements, 
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5rioging  the  inner  crust,  with  its  high  tempera- 
ture, nearer  to  the  surface.  Volcanoes  are,  in 
general,  to  be  found  in  areas  where  the  earth's 
crust  is  of  an  inferior  strength.  These  areas 
are  naturally  ocean-basins,  the  territory  border- 
ing on  such  basins,  or  the  ranges  of  mountains 
marking  or  flanking  the  outlines  of  the  conti- 
nents. With  the  possible  exception  of  Wrangel 
(Alaska)  no  active  volcano  exists  far  inland 
save  in  a  district  which  is  either  the  scene  of  a 
comparatively  recent  displacement  or  is  marked 
by  an  instability  in  the  earth's  crust.  One  of 
the  chief  lines  of  distribution  surrounds  the 
Pacific  Ocean,  running  along  the  western  coast 
of  South,  Central,  and  North  America ;'  the 
Aleutian  Islands,  Kamchatka,  and  the  Kurile 
group;  Japan,  Formosa,  the  Philippines,  the 
Moluccas,  the  North  Hebrides,  New  Zealand, 
and  South  Victoria  Land.  Included  within  this 
line  are  numerous  other  volcanoes,  such  as  Kil- 
auea,  Mauna  Loa,  and  Mauna  Kea  (Hawaii),  and 
those  of  the  Polynesian  Islands.  In  the  Atlantic 
section  are  the  Antilles,  the  Canaries,  the 
Azores,  the  Cape  Verdes,  Iceland,  Madeira,  etc. 
The  European  line  follows  the  Mediterranean, 
and  is  continued  into  eastern  Asia,  about  the 
Caspian.  It  includes  the  Li^ari  Islands,  the 
^gean  Islands,  Etna,  Vesuvius,  Ararat,  and 
Demavend.  J.  W.  Judd  (<  Volcanoes  >  1881) 
estimated  that  there  are  from  300  to  350  vents 
of  customary  activity.  There  are  perhaps  about 
an  equal  number  whose  latest  activity  was  at  a 
date  comparatively  recent 

The  phenomena  of  volcanic  activity  are  nu- 
merous and  varied.  A  great  portion  of  the  ma- 
terial upheaved  in  an  eruption  is  lava.  The 
kinds  of  rock  composing  this  are  largely  silica 
and  silicates,  those  containing  a  relatively  small 
percentage  of  silica  being  called  basic,  and  those 
containing  considerable  silica,  acid.  The  acid 
variety  of  lava  is  the  lighter ;  sometimes  it  does 
not  move  from  the  lava  vent,  and  when  it  does 
it  generally  proceeds  a  short  distance  only, 
solidif]ring  in  a  thick  mass.  The  basic  is  much 
more  liquid,  and  covers  the  slopes  of  the  moun- 
tain or  forms  a  lake  on  the  adjacent  plains. 
When  lava  is  imperfectly  fused  and  large  quan-. 
titles  of  steam  are  present,  the  lava  becomes,  as 
it  approaches  nearer  the  surface,  filled  with 
bubbles,  which  continue  to  expand,  lightening 
the  lava  and  facilitating  its  upward  movement. 
At  the  surface,  the  lava  is  torn  apart  by  the 
steam,  the  fragments  being  hurled  high  in  the 
air.  'These  fragments  are  known  as  cinders,  or, 
when  finer,  ashes.  There  lare  also  numerous 
accessory  phenomena,  such  as  earthquakes  (see 
Earthquake)  ;  electric  and  magnetic  disturb- 
ances ;  and  various  acoustic  manifestations.  The 
explanations  of  these  phenomena  have  not  yet 
been  satisfactorily  reached.  One  of  the  most 
remarkable  examples  was  the  disturbance  of 
the  magnetic  field  throughout  the  world  which 
accompanied  the  Pelee  eruption  of  8  May  1902. 
Contrary  currents  of  air  also  occur,  some  ad- 
vancing before  the  clouds  of  the  eruption,  others 
moving  toward  the  volcano,  apparently  into  va- 
cua caused  by  the  abrupt  explosion  of  steam. 
The  geysers  of  Yellowstone  Park,  the  solfataras 
(vents  from  which  proceed  sulphurous  fumes) 
of  Italy,  etc.,  are  signs  of  a  decreasing  volcanic 
activity  in  the  areas  where  they  occur.  Consult ; 
Darwin,  'Volcanic  Islands'  ('Voyage  of  the 
Beagle*  1839);  L^ell,  'Principles  of  Geology.* 
Vol.  I.  (1872)  ;  Green,  'Vestiges  of  a  Molten 
Vol.  ao — 6 


Globe*  (1874):  Dana,  'CHiaracteristics  of  Vol- 
canoes' (1890);  Judd,  'Volcanoes*  (1881); 
Scrope,  'Volcanoes*  (1872)  ;  Mallet,  'Volcanic 
Energy*  ('Philosophical  Transactions*  of  the 
Royal  Society  1873) ;  Russell,  'Volcanoes  of 
North  America*  (1897);  and  Heilprin,  'Mont 
Pelee  and  the  Tragedy  of  Martinique*  (1903). 
See  also  articles  on  individual  volcanoes. 

Vole,  an  assemblage  of  rodent  mammalia, 
belonging  to  the  muridx,  or  rats  and  mice,  and 
distinguished  by  the  enamel  of  the  rootless  molar 
teeth  being  folded  in  the  form  qf  a  double  series 
of  alternating  triangles.  The  ears  are  very  short 
and  rounded,  and  the  soles  of  the  feet  are  hair- 
less and  tuberculate,  while  the  tail  is  relatively 
short.  The  body  is  stout  and  heavy,  the  legs 
short  and  the  movements  clumsy.  The  voles 
and  their  immediate  allies  form  a  sub-family 
(MicrotitKf)  of  the  Muridce,  known  in  this  coun- 
try as  meadow-mice  or  field-mice  (q.v.).  Con- 
sult Miller,  N.  A.  Fauna  No.  12,  U.  S.  Dept.  of 
Agriculture;  Bailey,  Id.  No.  17;  and  Stone  and 
Cram,  'American  Animals,*  New  York,  1902. 

Volga,  vol'ga,  a  river  in  Russia,  the  long- 
est in  Europe.  It  rises  among  marshes  and  small 
lakes  beside  the  Valdai  Hills,  in  the  government 
of  Tver,  at  an  elevation  of  about  550  feet  above 
sea-level,  and  falls  into  the  Caspian  Sea  by  many 
mouths,  at  Astrakhan.  Its  basin  has  an  area  of 
about  563,300  square  miles,  and  its  entire  course, 
including  windings,  is  about  2,200  miles  in 
length,  while  its  fall  from  source  to  embouchure 
is  only  630  feet.  It  flows  at  first  southeast  about 
90  miles  to  Zubtzof,  thence  generally  northeast 
past  Tver  to  Mologa,  thence  east  by  south  past 
Yaroslaf,  Kostroma  and  Nijni-Novgorod,  to  the 
vicinity  of  Kasan.  Here  it  turns  south,  flows 
circuitously  south-southwest,  past  Simbirsk  and 
Saratof  to  Tsaritsyn  and  Sarepta,  making  a 
marked  eastward  bend  at  Samara,  and  thence 
southeast  to  the  Caspian.  At  Tsaritsyn  it  sends 
off  a  branch,  the  Akhtuba,  which  flows  parallel 
to  the  main  part  of  the  river,  and  is  connected 
with  it  by  many  cross  branches.  Its  principal 
aflfluents  are  the  Oka  and  Kama,  the  one  joining 
it  from  the  southwest,  the  other  from  the  north- 
east The  Volga  is  navigable  almost  from  its 
source,  and  below  Nijni-Novgorod  it  floats  quite 
large  vessels;  but  its  navigation  is  impeded  by 
shallows  and  sand-banks,  and  in  winter  by  ice. 
Passenger  steamers  similar  to  those  of  American 
rivers  ply  upon  it  By  a  judicious  system  of 
canals  it  communicates  with  the  Caspian,  Baltic, 
Black,  and  White  Seas.  The  short  railway  from 
Tsaritsyn  to  the  river  Don  has  diverted  much  of 
the  traffic  from  the  lower  Volga  and  the  Caspian 
to  the  lower  Don  and  the  Sea  of  Azov.  The 
banks  of  the  Volga  are  fertile,  and  often  well- 
timbered.  The  river  abounds  in  fish,  particularly 
sturgeon,  carp,  and  pike  of  extraordinary  size. 

Volhynia,  vol-hinf-a,  Russia,  a  southwest 
government,  bounded  north  by  Grodno  and 
Minsk,  east  by  Kief,  south  by  Podolja,  and  west 
by  Austrian  Galicia  and  Poland;  area,  27,743 
square  miles.  The  capital  is  Zhitomir.  In  the  , 
south  there  are  spurs  of  the  Carpathians,  but  the 
north  is  low  and  largely  marshy.  The  whole 
drainage  is  carried  to  the  Dnieper  by  numerous 
small  streams.  The  climate  is  mild,  equable, 
and  in  general  healthy.  The  soil  is  almost  all 
remarkably  fertile,  producing  abundant  crops  of 
all  kinds  of  grain,  particularly  wheat  of  excel- 
lent quality.    Beets  and  tobacco  are  important 
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irops.    There   are   also   considerable   manufac- 
:ures.    Pop.  (1897)  2,997,902. 

Volition.     See  Will. 

Volkmaiin,  folk'man,  Alfred  Wilhelm, 
German  physiologist:  b.  Leipsic,  Germany,  i 
June  1801 ;  d.  Halle,  Germany,  21  April  1877. 
He  was  educated  in  Leipsic,  London,  and  Paris, 
was  appointed  professor  of  physiology  at  Dorpat 
in  1837  and  in  1843  accepted  the  chair  of  physiol- 
ogy and  anatomy  at  the  University  of  Halle. 
He  made  a  specialty  of  the  study  of  the  nervous 
and  optic  systems.  His  writings  include: 
< Anatomy  of  Animals'  (1831-3);  'The  Inde- 
pendence of  the  Sympathetic  System  of  Nerves* 
(1842)  ;  < Elasticity  of  Muscles*  (1856)  ;  < Physi- 
ological Researches  in  the  Department  of  Op- 
tics' (1863-4)  ;  etc. 

Volkmann,  Richard  von  ('''Richard  Lean- 
DER*),  German  surgeon  and  author,  son  of  Al- 
fred Wilhelm  Volkmann  (q.v.)  :  b.  Leipsic,  Ger- 
many, 17  Aug.  1830;  d.  Jena,  Germany,  28  Nov. 
1889.  He  was  educated  at  Halle,  Giessen,  and 
Berlin,  in  1857-67  was  private-docent  of  surgery 
at  Halle,  becoming  professor  of  surgery  and 
chief  of  the  hospital  at  that  university  in  1867. 
He  was  a  surgeon  in  the  army  during  the  wars 
of  1866  and  1870-1,  becoming  surgeon-general  in 
the  latter  war.  He  was  eminent  as  a  lecturer, 
made  many  important  investigations  in  surgery 
and  pathology,  and  was  among  the  pioneers  in 
introducing  the  surgical  methods  of  Lister  into 
Germany.  He  wrote:  'Traumereien  au  franzo- 
sischen  Kaminen  Marchen'  ( 1871 ;  24th  ed. 
1894) ;  <Aus  der  Burscheuzeit*  (1876) ;  <Ge- 
dichte'  (1877)  ;  while  among  his  professional 
writings  are:  'Beitrage  zur  Chirugie'  (1875); 
<Be  merkungen  uber  einige  vom  Krebs  zu  tren- 
nende  Geschwulste'  (1858)  ;  etc. 

VoUon,  v6-16n,  Antoine,  French  painter: 
b.  Lyons  20  April  1833.  He  studied  at  Lyons 
and  Paris,  and  exhibited  for  the  first  time  at  the 
Salon  in  1864.  At  the  following  year's  exhibi- 
tion he  received  a  medal,  also  at  the  salons  of 
1868  and  1869.  He  is  remarkable  for  his  tech- 
nique and  although  he  paints  figures  and  land- 
scapes is  pre-eminent  in  the  delineation  of  still- 
life —  a  long  neglected  branch  of  art.  Among 
his  j^ictures  of  this  kind  are:  *  Armor' ;  'Curi- 
osities';  'Sea  Fish';  and  'The  Pumpkin,'  this 
last  being  in  the  collection  of  William .  Schaus, 
New  York. 

Volney,  vol'ni  (Fr.  v61-na),  Constantin 
Fransois  de  Chasseboeuf,  Comte  de,  French 
author:  b.  Craon,  Anjou,  3  Feb.  1757;  d.  Paris 
25  April  1820.  He  traveled  in  Egypt  and  Syria, 
and  urged  upon  France  the  conquest  of  the 
former  in  his  'Considerations  sur  la  Guerre 
Actuelle  des  Turcs  avec  les  Russes'  (1788). 
Elected  to  the  National  Assembly  in  1789,  he 
was  imprisoned  for  opposition  to  the  Terror, 
and  on  his  release  made  a  tour  of  the  United 
States,  described  in  'Tableau  du  Climat  et  du 
Sol  des  Etats-Unis  d'Amerique'  (1803).  After 
♦his  return  he  became  senator.  His  best  known 
work  is  'Le  Ruines  ou  Meditations  sur  les  Rev- 
olutions des  Empires'  (1791),  a  vision  of  a 
historico-philosophic  sort,  in  which,  near  the 
ruins  of  Palmyra,  representatives  of  all  civiliza- 
tions and  faiths  pass  by  and  are  reviewed.  Con- 
sult Berger,  'Etudes  sur  Volney'  (1832)  ;  Barni, 
*Les  Moralistes  Frangais'  (1873). 


Vologda,  v6-16g-aa,  Russia,  (i)  a  town, 
capital  of  the  government  of  the  same  name,  on 
the  Vologda,  in  the  southwest  of  the  govern- 
ment, in  a  beautiful  district  extensively  occu- 
pied with  gardens,  35  miles  east-southeast  of 
Saint  Petersburg.  It  consists  chiefly  of  old 
wooden  houses;  with  a  few  stone  buildings  in 
•  the  modern  style  in  the  chief  square,  and  has 
manufactures  of  linen,  soap,  candles,  glass, 
leather,  etc.  Pop  about  30,000.  (2>  uie  gov- 
ernment of  Vologda  in  the  northeast  of  Russia,  is 
bounded  north  by  the  government  of  Archangel ; 
east  by  the  Ural  Mountains;  south  by  Perm, 
Viatka,  Kostroma,  and  Yaroslaf;  and  west  by 
Novgorod  and  Olonetz;  area,  155,498  square 
miles.  The  surface  consists  generally  of  a 
plateau  covered  with  woods,  lakes,  and  morasses. 
The  drainage  mostly  belongs  to  the  basin  of  the 
Northern  Ocean.  The  great  wealth  of  the  gov- 
ernment consists  in  its  forests,  which  furnish 
timber  and  charcoal. 

Volsci,  vol'se,  an  ancient  Italian  tribe 
dwelling  irt  Latium,  on  both  sides  of  the  river 
Liris  (Garigliano).  They  had  a  republican  gov- 
ernment. Their  principal  city  was  Corioli,  from 
which  Coriolanus  derived  his  surname.  After 
having  several  times  endangered  the  Roman 
state,  they  were  conquered  and  absorbed  in  the 
Romans,  and  thus  disappeared  from  history 
as  a  distinct  people,  like  the  other  tribes  of 
Latium  (338  B.C.). 

Volsk,  volsk,  or  Voljsk,  Russia,  a  town  in 
the  province  of  Saratov ;  on  the  Volga ;  80  miles 
northeast  of  Saratov.  It  has  a  technical  school, 
normal  school,  etc.,  ironworks,  and  tanneries. 
Large  quays  extend  along  the  river,  and  trade  in 
tallow  and  skins  with  Saint  Petersburg,  in  fruit 
with  Nijni  Novgorod,  and  in  corn  with  Astra-  _ 
khan  and  Rybinsk,  is  carried  on.  A  great ' 
market  is  held  in  autumn. 

Volsungs,  vol'soongs,  a  heroic  race  cele- 
brated in  old  German  legend.  Volsung  or  Wal- 
sung,  the  grandson  of  Odin,  stands  forth  as  the 
original  ancestor.  The  most  interesting  and  ro- 
mantic figure  in  this  line  of  heroes  is  Volsung's 
^on,  Siegmund.  Sigfried  or  Sigurd,  hero  of  the 
'Nibelungenlied,'  is  of  the  same  race.  The  old 
Icelandic  Volsun^saga,  which  has  been  followed 
by  William  Morris  in  his  'Story  of  Sigurd  the 
Volsung'  contains  the  original  legend. 

Volt,  See  Electricity;  Volta,  Alessandro. 

Volta,  vol'ta,  Alessandro,  Italian  physicist: 
b.  Como  18  Feb.  174s;  d.  there  5  March  1827. 
In  1777  he  paid  a  visit  to  Switzerland,  where 
he  became  personally  acquainted  with  Haller  at 
Bern,  Voltaire  at  Ferney,  and  De  Saussure  at 
Geneva.  Two  treatises,  published  in  1769  and 
1771,  in  which  he  gave  a  description  of  a  new 
electrical  machine,  laid  the  foundation  of  his 
fame.  In  1774  Volta  became  rector  of  the  gym- 
nasium in  Como  and  professor  of  physics.  In 
1779  he  was  transferred  from  Como  to  Pavia  to 
fill  the  chair  of  natural  philosophy  in  the  uni- 
versity of  that  city.  Here  he  occupied  himself 
entirely  with  electrical  researches.  He  had 
previously  (i777)  invented  the  electrophorus 
(q.v.),  and  his  invention  of  the  electroscope 
(q.v.)  (also  1777),  was  an  important  improve- 
ment. His  observations  upon  the  bubbles  which 
arise  from  stagnant  water  led  him  also  to  some 
valuable  discoveries  in  regard  to  gases.  The 
electrical  pistol,  the  eudiometer,  the  lamp  with 
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inflammable  air,  the  electrical  condenser,  and 
other  inventions,  are  among  his  claims  to  re- 
nown. He  next  turned  his  attention  to  some 
of  the  atmospherical  phenomena,  such  as  the 
nature  of  hail,  and  subsequently  increased  his 
reputation  by  the  invention  of  the  Voltaic  pile 
(1800).  In  1782  he  had  made  a  tour  through 
France,  Germany,  England,  and  Holland.  In 
1794  he  received  the  Copleian  medal  from  the 
Royal  Society  of  London,  for  his  paper  upon 
the  condenser ;  and  in  1801  his  electric  apparatus 
attracted  so  much  notice  in  France  that  Napoleon 
invited  him  to  give  an  account  of  his  invention 
before  a  commission  of  the  Institute,  and  when 
the  commissioners  made  their  report,  proposed 
that  a  gold  medal  should  be  awarded  the  in- 
ventor in  recognition  of  his  services  to  science. 
He  was  also  decorated  with  the  cross  of  the 
Legion  of  Honor  and  the  order  of  the  Iron 
Crown,  and  was  raised  to  the  dignity  of  senator 
of  Italy,  with  the  title  of  count.  In  1804  he  re- 
signed his  professorial  duties.  Antinori  edited 
a  collection  of  his  works  (1816).  Consult  Moc- 
chetti,  'Vita  del  Conte  Volta>  (1838). 

Volta,  West  Africa,  a  river  of  Upper 
Guinea,  which,  rising  in  the  Kong  Mountains  or 
highlands  behind  the  Ashanti  country,  runs  south 
between  Ashanti  and  Dahomey,  and  reaches  the 
Bight  of  Benin  through  the  east  part  of  the  Brit- 
ish Gold  Coast  at  Adda.  To  left  and  right  of  its 
mouth  it  forms  great  lagoons,  and  on  the  bar 
across  the  mouth  a  heavy  surf  runs.  With  its 
chief  tributaiy  the  Black  Volta  its  total  length  is 
about  850  miles,  250  of  which  are  navigable  in 
the  flood  season. 

Volta'ic  Batteries.  See  Primary  Batteries. 

Voltaic  CeU.    See  Primary  Batteries. 

Voltaic  Pile,  in  electricity,  an  arrangement 
in  a  pile  of  alternate  disks  of  copper  and  zinc 
separated  by  pieces  of  flannel  moistened  with  salt 
water  or  with  water  acidulated  with  sulphuric 
acid.  The  voltaic  pile  gives  a  very  small  cur- 
rent ;  but,  its  circuit  being  broken,  it  shows  at  its 
extremities  electricity  of  high  tension,  and  it  is 
capable  of  sending  a  current  through  consider- 
able resistances. 

Voltaire,  v&l-tar,  Jean  Francois  Marie 
Arouet,  French  man  of  letters:  b.  Paris  21 
Nov.  1694;  d.  there  30  May  1778.  He  was 
destined  for  the  legal  profession,  but  his  inclina- 
tion for  literature  was  so  decided  that  he  never 
seriously  entered  upon  it,  and  the  success  of  his 
first  tragedy  <CEdipe,>  brought  out  in  1718,  de- 
cided him.  It  is  traditionally  recorded  that  this 
play  was  finished,  and  that  two  cantos  of  his 
'Henriade'  were  written  in  the  Bastille,  where 
he  was  confined  (May  1717,  to  April  1718), 
on  account  of  certain  satirical  verses  on  the 
regent,  the  authorship  of  which  was  ascribed  to 
him.  The  success  of  his  tragedy  at  once  made 
him  the  fashionable  poet  of  the  day,  and  for  the 
next  eight  years  he  resided  mainly  at  Paris.  It 
was  about  the  beginning  of  this  period  that  he 
changed  his  paternal  name  of  Arouet  into  Vol- 
taire, which  latter  name  is  most  probably  ex- 
plained as  an  anagram  of  Arouet  1.  j.  (le  jeune 
—  the_  younger,  he  having _  an  elder  brother). 
Voltaire  suffered  a  second  imprisonment  in  the 
Bastille  in  1726,  the  occasion  of  which  was  his 
sending  a  challenge  to  the  Chevalier  Rohan, 
by  whom  he  had  been  insulted.  This  imprison- 
ment lasted  but  a  month,  and  on  being  liberated 


Voltaire  determined  to  seek  greater  liberty  in 
England,  whither  he  had  been  invited  by  Lord 
Bolingbroke.  His  residence  in  EJigland  lasted 
till  1729,  and  during  it  he  acquired  a  certain 
knowledge  of  English  literature  (Shakespeare, 
Pope,  Swift,  Addison),  and  made  himself 
ac<]uainted  with  the  writings  of  the  English  free- 
thinkers, Toland,  Tindal,  Collins,  Shaftesbury, 
and  others.  After  his  return  he  lived  chiefly  at 
Paris  till  1734.  In  the  course  of  this  second 
Parisian  residence  he  raised  himself  from  very 
moderate  circumstances  to  a  condition  of 
affluence,  not,  however,  by  literary  labor,  but  by 
monetary  enterprises  in  connection  with  a  gov- 
ernment lottery,  the  corn-trade,  and  army  con- 
tracts. From  1734  to  1749  his  principal  place 
of  residence  was  at  Cirey,  in  Lorraine,  where  he 
lived  with  the  Marchioness  du  Cliatelet,  with 
whom  he  had  become  intimate  in  July  1733.  The 
death  of  the  marchioness  in  1749  deprived  him 
of  this  retreat,  and  in  the  following  year  he 
accepted  the  often  repeated  invitation  of  Fred- 
erick the  Great  to  come  and  live  at  his  court  at 
Potsdam.  Here  he  was  received  with  the  great- 
est honor,  but  the  good  understanding  between 
him  and  the  king  did  not  last  long,  and  in  1753, 
after  numerous  unpleasant  scenes,  Voltaire 
quitted  the  Prussian  court  Before  returning  to 
France  he  visited  one  or  two  of  the  minor  courts 
of  (jermany.  At  Frankfort  Frederick  caused 
him  to  be  detained  in  order  to  recover  from  him 
a  collection  of _  poems  by  the  king  containing  a 
number  of  satires  on  several  princes,  some  of 
which  Voltaire  had  maliciously  exhibited  at  the 
courts  he  had  visited.  Early  in  1755  he  re- 
moved to  Geneva,  and  for  the  remainder  of  his 
life  lived  mainly  either  in  Switzerland  or  close 
to  its  borders.  About  1758  he  fixed  his  residence 
with  his  niece,  Madame  Denis  at  Ferney,  in  the 
Pays  de  Gex,  a  district  that  at  one  time  belonged 
to  the  counts  of  Geneva,  and  from  this  time  this 
was  his  sole  place  of  abode.  Under  his  care  the 
village  of  Ferney,  which  in  1758,  when  the  estate 
in  which  it  lies  was  acquired  by  him,  contained 
only  49  peasants  in  a  miserably  poor  condition, 
became  a  thriving  place,  and  in  1778  numbered 
1,200  inhabitants,  among  whom  Voltaire  lived 
almost  as  a  sovereign  prince.  In  this  retirement 
he  became  known  to  all  Europe  as  the  patriarch 
of  Ferney,  and  received  a  constant  succession  of 
visits  from  persons  of  rank  and  fame,  and  kept 
up  an  immense  correspondence,  which  included 
in  its  range  most  of  the  crowned  heads  of 
Europe.  In  February  1778,  impelled,  no  doubt, 
chiefly  by  the  desire  of  hearing  once  more  the 
applause  of  multitudes,  he  went  up  to  Paris, 
where  he  was  hailed  by  all  classes  with  boundless 
enthusiasm.  But  the  sudden  change  in  his  man- 
ner of  life  had  an  injurious  effect  upon  his 
health,  and  there  can  be  little  doubt  that  his 
death  was  hastened  by  the  excitement  of  the 
occasion.  He  was  buried  at  the  Abbey  of  Scel- 
lieres,  between  Nogent  and  Troyes,  of  which  his 
nephew,  the  Abbe  Mignot,  was  commendator. 
At  the  revolution  his  remains  were  transferred 
to  the  Pantheon  (1791). 

During  his  whole  life  Voltaire  was  an  inde- 
fatigable writer.  The_  long  list  of  his  produc- 
tions embraces  works  in  almost  every  branch  of 
literature:  in  poetry,  the  drama,  romance,  his- 
tory, philosophy,  criticism,  and  even  science. 
Nearly  all  his  works  arc  strongly  animated  by  a 
spirit  of  hostility  to  the  Christian  religion  and  its 
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representatives.  This  brought  him  into  conflict 
with  the  religious  element  and  the  government, 
and  a  great  part  of  his  later  years  was  spent  in 
exile  on  account  of  his  extreme  and  rabid  criti- 
cism of  religious  thought  and  belief.  It  was 
mainly  in  order  to  be  out  of  reach  of  the  govern- 
ment that  he  lived  so  much  at  a  distance  from 
Paris  on  the  frontiers  of  France,  whence  he 
could  easily^  make  his  escape  for  a  while,  when 
he  thought  it  advisable,  into  Holland  or  Switzer- 
land. At  Cirey  and  Ferney  he  could  be  more 
outspoken  than  he  had  dared  to  be  when  he  lived 
chiefly  at  Paris.  From  Ferney  he  issued  all  his 
most  direct  attacks  upon  Christianity  and  Cathol- 
icism, the  <  Sermon  des  Cinquante,*  'Extrait  des 
Sentiments  de  Jean  Meslier,'  <La  Bible  enfin 
Expliquee.*  At  the  same  time  he  was  a  chief 
contributor  to  the  'Encyclopedic,*  and  indeed  its 
leading  spirit.  Yet  he  had  no  sympathy  with  the 
atheistical  views  that  are  found  expressed  in 
some  parts  of  that  work.  He  upheld  theism 
with  as  much  zeal  as  he  denounced  Christianity 
and  priestcraft,  and  even  came  to  be  looked  upon 
as  reactionary  by  the  atheistical  spirit  of  the 
time.  It  ought  to  be  mentioned  also  that  his 
hatred  of  fanaticism,  although  often  the  cause 
of  violence  and  injustice  on  his  part,  was  the 
mainspring  of  some  of  the  most  honorable 
actions  of  his  life,  as  in  the  case  of  the  Calas 
family.     (See  Calas,  Tean.) 

The  works  of  Voltaire  on  which  his  literary 
fame  is  now  generally  held  mainly  to  rest,  are 
his  philosophical  novels  such  as  <Zadig,>  <Can- 
dide,'  'L'tngenu' ;  his  histories  (<Siecle  de 
Louis  XIV.,>  <Histoire  de  Charles  XII.>),  his 
correspondence,  and  more  than  all,  perhaps,  his 
poetical  epistles,  satires,  and  occasional  poems 
of  a  light  character,  in  which  the  typical 
Frenchman  is  exhibited  in  his  most  complete 
manifestation,  full  of  wit,  gaiety,  vivacity,  ease, 
and  grace.  Several  of  his  tragedies,  among 
which  may  be  mentioned  'Zaire'  (usually  reck- 
oned his  masterpiece  in  the  dramatic  art), 
'Alzire,*  'Merope,'  'Mahomet*  (translated  into 
German  by  Goethe),  and  'Rome  Sauvee,*  had 
great  success  in  their  own  day,  but  the  French 
do  not  assign  to  them  a  high  place  in  their  litera- 
ture. Voltaire  attempted  comedy  also,  but  in 
this  he  was  still  less  successful.  He  seems  to 
have  been  almost  entirely  deficient  in  the  comic 
faculty.  The  best  of  his  comedies  is  'L'Enfant 
Prodigue.*  We  should  not  omit  to  mention  that 
Voltaire  was  always  a  great  lover  of  the  drama, 
and  that  wherever  he  settled  for  any  length  of 
time  one  of  his  first  aims  was  to  get  a  theatre 
established  in  the  place,  sometimes  in  his  own 
house.  Occasionally  he  acted  himself.  The 
'Henriade,*  an  epic  poem,  with  Henry  IV.  of 
France,  as  hero,  is  another  work  of  his,  which, 
though  not  highly  esteemed  now,  had  great  suc- 
cess, and  exercised  a  powerful  influence  when  it 
first  appeared.  Of  the  numerous  editions  of  the 
works  of  Voltaire,  the  best  are  those  of  Beau- 
marchais,  with  introductions  and  notes  by  Con- 
dorcet  (1784-90),  Beuchot  (1828  et  seq.),  and 
Moland  (1877-85).  The  chief  biographies  are 
those  by  Desnoiresterres,  'Voltaire  et  la  Societe 
Frangaise  au  XVIII.  Siecle'  (2d  ed.  1887); 
Mahrenholtz,  'Voltaires  Leben  und  Werke* 
(1885);  Parton,  'Life  of  Voltaire*  (1881) ; 
Hamley,  'Voltaire*  (1877) ;  Ballantyne.  'Vol- 
taire's Visit  to  England*  (1893)  ;  and  Espinasse, 
'Voltaire'     (1892).    Consult    also    D.    Strauss 


'Voltaire:  Sechs  Vortrage*  (1870);  John  Mot' 
ley,  'Voltaire*  (1872);  Maugras,  'Voltaire  e^ 
Jean  Jacques  Rousseau*  (1886) ;  Rabaud, 
'Etudes  Historiques  sur  I'Avenement  de  la 
Tolerance*  (1892);  Campardon,  'Documents 
Inedits  sur  Voltaire*  (1893);  Deschanel,  <Le 
Theatre  de  Voltaire*  (i886)  ;  Lion,  <Les  Tra- 
gedies et  les  Theories  Dramatiquis  de  Voltaire* 
(1896)  ;  Lounsbury,  'Shakespeare  and  Voltaire* 
(1902);  Calmettes,  'Choiseul  et  Voltaire* 
(1902). 

Vol'taiam,  in  physics,  a  term  applied  to 
galvanism,  from_  the  fact  that  Volta's  explana- 
tions of  Galvani's  experiments  on  frogs  led  to 
the  correct  appreciation  of  the  sources  of  the 
electricity  so  generated. 

Voltam'eter,  in  electricity,  an  arrangement 
which  shows  the  quantity  of  electric  current 
which  is  passing  through  its  circuit  in  terms  of 
a  quantity  of  water  decomposed.  The  fig^ure 
shows  the  voltameter  to  the  left  connected  with 
a  battery.  A  circular  vessel  has  two  wires  let 
through  its  bottom,  which  bear  inside  two  fneces 
of  platinum  foil  as  shown;  water  slightly  acidu- 
lated with  sulphuric  acid  is  poured  into  the  ves- 
sel, and  two  tubes  which  have  been  filled  with 


Voltameter. 

water  are  placed  one  over  each  strip  of  platinum 
or  electrode.  On  the  poles  of  the  battery  being 
connected  with  the  exterior  ends  of  the  wires  by 
means  of  binding-screws,  water  will  be  decom- 
posed, and  hydrogen  will  appear  in  one  tube  and 
oxygen  in  the  other.  It  will  be  found,  as  repre- 
sented in  the  figure,  that  more  than  twice  the 
quantity  of  water  is  displaced  in  the  hydrogen 
tube  than  in  the  oxygen  tube.  Two  volumes 
exactly  of  hydrogen  and  one  volume  of  oxygen 
are  the  proper  proportions  to  form  water;  but 
some  of  the  liberated  oxygen  is  dissolved  by  the 
water. 

Volterra,  vol-ter'ra,  Daniele  da  (RicaA- 
RELLi,  Daniele)  Italian  painter:  b.  Volterra, 
Italy.  1509;  d.  Rome  4  April  1566.  He  studied 
painting  at  Siena,  and  afterward  went  to  Rome, 
where  he  gained  the  friendship  of  Michelangelo, 
who  not  only  instructed  him,  but  gave  him  de- 
signs for  some  of  his  works.  His  fame  rests 
chiefly  on  a  series  of  frescoes  in  the  Church  of 
La  Trinita  de'  Monti,  Rome;  and  of  these  the 
'Descent  from  the  Cross'  is  well  known  by 
Toschi's  engraving.  He  was  employed  by  Paul 
IV.  to  drape  the  figures  in  Michelangekj's 
'Last  Judgment'  and  thus  earned  for  himself  the 
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soubriquet  of  "II  Braghettone*  (The  Breeches- 
maker).  In  the  latter  part  of  his  life  he  applied 
himself  also  to  sculpture. 

Voltumo,  v61-toor'n6,  Italy,  a  river  which 
rises  in  the  (province  of  Campobasso,  flows  south- 
east to  its  junction  with  the  Calore,  and  then 
west  past  Capua  into  the  Mediterranean,  20  miles 
southeast  of  Gaeta,  after  a  course  of  112  miles. 
Garibaldi  won  a  victory  over  the  army  of  the 
king  of  Naples  on  its  banks  in  i860. 

Volume,  the  bulk  occupied  by  a  body. 
The  volume  of  a  body  majf  be  "real*  or  "ap- 
parent"*; the  real  volume  being  the  space  occu- 
pied by  the  actual  substance  of  which  the  body 
IS  composed,  after  making  allowance  for  the 
pores  or  interstices  that  may  be  present;  while 
the  apparent  volume  is  the  space  included  within 
an  imaginary  surface  whicn  just  takes  in  the 
body,  interstices  and  all.  The  "apparent  vol- 
ume'" of  a  heap  of  coal,  for  example,  includes 
the  "real  volume*  of  each  separate  fragment  of 
the  coal,  and  also  the  empty  spaces  between 
these  fragments,  as  they  lie  in  the  pile.  See 
Mensuration;  Weights  and  Measukes;  Me- 
TBic  System  ;  Units. 

_  Volume,  Molecular  or  Specific,  a  value  ob- 
tained as  the  quotient  of  the  molecular  weight 
of  a  compound  body  divided  by  its  specific 
gravity. 

Volumetric  Analysis.  See  Chemical  An- 
alysis. 

Volumometer,  an  instrument  for  deter- 
mining the  specific  gravity  of  a  solid  by  measur- 
ing the  amount  of  water  or  other  liquid  dis- 
placed by  it.  A  simple  form  is  a  flask  having 
a  long  narrow  neck,  and  an  opening  at  the  side 
through  which  the  solid  may  be  introduced. 
The  neck  is  graduated  from  the  bottom  upward. 
The  method  of  using  it  is  as  follows:  The 
flask  is  filled  to  the  zero  mark  with  some  fluid 
in  which  the  solid  is  not  soluble;  on  turning  it 
on  its  side  the  stopper  can  be  removed  and  the 
solid  introduced;  when  turned  back  to  an  up- 
right posture  again  the  licjuid  is  forced  up  the 
stem  and  the  volume  readmg  is  the  amount  of 
liquid  displaced  by  the  solid.  From  this  the 
specific  gravity  can  be  easily  calctdated. 

Voluntary  Controversy,  a  controversy 
begun  in  Scotland  in  1780,  and  which  continued 
obscurely  until  1831,  when  it  began  to  excite 
general  mterest,  resulting  at  length  in  disruption 
of  the  Scottish  Presbyterian  Church,  and  to  that 
remarkable  action,  by  which,  as  a  protest  against 
state  interference,  on  Tuesday,  23  May  1843,  396 
ministers  and  professors  renounced  all  claim  to 
the  benefices  they  had  held  in  connection  with 
the  Establishment,  declaring  them  to  be  vacant 
and  consenting  that  they  should  be  dealt  with 
as  such.  By  this  memorable  act  of  self-sacrifice 
in  obedience  to  principle  these  ministers  and 
teachers  gave  up  an  annual  income  amounting  to 
at  least  $500,000.    See  Free  Church. 

Voruntaryism,  or  The  Voluntary  System, 
a  term  applied  to  the  support  of  ministers  of 
religion  and  their  churches  by  the  voluntary  con- 
tributions of  the  people,  as  opposed  to  the  con- 
nection of  church  and  state,  and  the  support  of 
the  ministry  from  tithes  or  general  taxation. 
Whenever  the  clergy  receive  stipends  from  the 
state,  it  is  evident  that  the  taxpayer,  in  addition 
to  the  voluntary  support,  if  any,  which  he  gives 
to  some  particular  church,  contributes  through 


taxation  to  the  support  of  an  established  church, 
or  of  state-recognized  churches  in  general. 

In  ancient  times  state  and  church  were 
inseparable,  and  opposition  to  the  church  was 
re^rded  as  treason  to  the  state.  This  relation 
existed  throughout  the  Middle  Ages,  and  until  a 
comparatively  recent  period,  under  the  papacy, 
with  the  important  difference  that  the  state  was 
regarded  and  treated  as  subordinate  to  the 
church,  and  as  bound  to  obey  its  decrees.  In 
the  countries  which  accepted  the  Protestant  doc- 
trines in  one  form  or  another  the  relations  of 
church  and  state  were  reversed,  and  the  state, 
as  represented  by  the  sovereign,  assumed  control 
of  the  church,  a  fact  which  had  much  to  do  with 
the  spread  of  the  Reformation.  While  the  con- 
ditions of  the  connection  were  changed,  how- 
ever, the  tie  between  church  and  state  became, 
in  Protestant  countries,  even  stronger  than  be- 
fore, an  ever-present  and  jealous  monarch  unit- 
ing in  his  own  person  the  hereditary  civil  power 
of  the  crown,  and  the  religious  authority  which 
had  formerly  been  exercised  by  a  distant  pope. 
Dissentees  from  the  established  church  became 
rebels,  whereas  before  they  had  only  been 
heretics,  and  the  devastating  civil  wars  of  the 
i6th  and  17th  centuries  were  the'  outcome,  in  a 
large,  if  not  a  principal  degree,  of  this  new 
relation. 

The  dissentee  from  a  church  establishment 
did  not  seek  to  put  a  voluntary  system  in  its 
place.  If  he  triumphed  in  England  or  immi- 
grated to  America  his  aim  was  to  create  an 
established  church  of  his  own,  and  doom  to 
stake  or  scaffold  any  intruder  who  disagreed 
with  him.  The  colonies  of  Rhode  Island  and 
Maryland,  the  former  founded  by  Protestants, 
the  latter  by  Roman  Catholics,  were  framed  on 
the  plan,  then  novel  to  the  world,  of  toleration 
in  matters  of  conscience,  accompanied  by  its  cor- 
relate, the  voluntary  system. 

While  the  world  has  made  admirable  progress 
toward  complete  liberty  of  conscience,  while  the 
prison  and  scaffold  no  longer  menace  dissenters 
from  an  established  creed,  and  men  can  be 
friends,  and  acknowledge  each  other's  good  qual- 
ities although  differing  pole-wide  —  to  use  Whit- 
tier's  expression  —  in  religious  opinions,  the 
voluntary  system  is  still  almost  confined  to  the 
United  States,  Mexico,  and  the  leading  British 
colonies.  State-supported  churches  are  the  rule, 
even  in  France  and  Germany,  where  all  creeds 
are  on  an  equal  footing;  in  Switzerland,  where 
absolute  liberty  of  conscience  is  decreed  by  law, 
the  magistrates  keep,  a  certain  degree  of  super- 
vision over  religion,  and  Brazil,  while  providing 
in  her  constitution  for  absolute  separation  of 
Church  and  State,  still  supports  the  ecclesiastics 
who  were  in  receipt  of  state  support  when  the 
new  relation  came  into  force. 

In  the  United  States,  saving  the  fact  that 
church  property  is  usually  exempt  from  taxation, 
the  voluntary  system  prevails  everywhere,  and 
only  chaplains  in  the  army  and  navy,  and  those 
who  say  prayers  before  public  bodies,  as  at  the 
opening  of  the  United  States  Senate,  receive  pay 
from  the  public  treasury.  This  universal  vol- 
untaryism did  not  come  about  with  independence, 
or  even  with  the  adoption  of  the  Federal  Con- 
stitution. The  first  amendment  to  the  Constitu- 
tion of  the  United  States  provided  that  Congress 
should  make  no  law  respecting  an  establishment 
of   religion,   or   prohibiting   the   free   exercise 
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thereof.  This,  of  course,  'did  not  affect  the 
power  of  the  several  States  to  create  or  continue 
church  establishments.  The  convention  which 
framed  a  constitution  for  Massachusetts  pro- 
vided in  the  "Bill  of  Rights,*  that  «the  legislature 
shall  authorize  and  require  the  several  towns, 
parishes  and  precincts  to  make  suitable  provision 
at  their  own  expense  for  the  institution  of  the 
public  worship  of  God,  and  the  support  and 
maintenance  of  public  Protestant  teachers  of 
piety,  religion  and  morality,  in  all  cases  where 
such  provision  shall  not  be  made  voluntarily.* 
Officers  known  as  tithingmen  were  appointed  to 
collect  the  dues,  and  if  a  taxpayer  defaulted, 
distress  and  even  imprisonment  followed.  This 
system  amounted  to  state  support  of  the  Con- 
gregational Church,  and  it  was  not  until  1815 
that  dissenters  from  the  prevailing  creed  were 
released  from  paying  taxes  to  maintain  the  min- 
isters of  the  majority.  The  involuntary  system 
was  abolished  altogether  in  Massachusetts  in 
1833.  In  Connecticut  the  Constitution  of  1818, 
while  giving  every  society  of  Christians  power 
to  tax  the  members  of  such  society,  permitted 
any  member  to  escape  this  obligation  by  giving 
notice  of  withdrawal  in  writing.  And  now,  as 
for  many  years  past,  without  any  provision  of 
the  Federal  Constitution  to  coerce  the  States, 
and  by  force  of  enlightened  public  opinion,  vol- 
untaryism in  the  maintenance  of  ministers  and 
churches  prevails  everywhere  throughout  the 
republic,  and  in  no  country  in  the  world  is  re- 
ligion better  supported,  while  the  clergy  also, 
conscious  of  their  freedom  from  state  control, 
are  self-respecting  in  their  personal  attitude,  and 
devoted  to  the  service  of  God  and  of  their  flocks. 

Volunteers',  a  name  applied  to  the  citizens 
of  a  state  or  nation  who  of  their  own  accord 
offer  their  services  in  a  military  capacity  without 
the  stipulation  of  a  substantial  reward.  In  all 
the  American  wars  from  the  Revolution  to  the 
Spanish-American  war,  there  were  volunteer 
soldiers,  companies  and  regiments.  These  were 
generally  amalgamated  with  regular  troops  when 
it  was  found  their  services  were  available.  In 
Great  Britain  in  1794  and  again  in  1803,  when  the 
threats  of  France  agitated  England,  nearly  the 
whole  of  the  available  male  population  was 
formed  into  volunteer  companies,  and  the  gov- 
ernment at  one  time  reckoned  upon  having  nearly 
500,000  eflScient  volunteers  in  arms.  The  num- 
bers soon  declined,  and  in  1815  the  force  almost 
ceased  to  exist  About  1857  a  feeling  of  inse- 
curity began  to  manifest  itself  in  consequence 
of  the  alleged  insufficiency  of  the  national  de- 
fenses, and  the  Victoria  Rifles  in  London  and 
one  or  two  other  corps  were  formed.  In  a  short 
time  the  movement  began  to  spread;  in  May 
1859,  the  formation  of  volunteer^  corps  of  rifle- 
men commenced  under  the  auspices  of  govern- 
ment, and  by  the  end  of  the  year  many  thousands 
were  enrolled.  After  four  years'  preliminary 
experience  an  act  of  Parliament  relating  to  the 
force  was  passed  in  1863;  another  was  passed 
in  1869,  and  these,  with  subsequent  acts  and 
regulations,  constitute  the  law  relating  to  volun- 
teers. The  Volunteer  Acts  of  1896  and  1900 
regulate  offers  by  volunteers  for  actual  military 
service  outside  Great  Britain;  and  in  the  South 
African  War  a  number  of  volunteers  took  part 
with  great  credit  to  themselves.  There  are 
also  considerable  numbers  of  volunteers  in  India, 
Canada,  Australia,  etc 


Volunteers  of  America,  The,  a  religious 
body  organized  from  former  members  of  the 
Salvation  Army  (q.v.)  in  1896  by  Commander 
and  Mrs.  Balling^on  Booth  and  consisting  of  six 
regiments,  embracing  nine  companies  or  central 
societies  and  nearly  100  self-supporting  posts, 
not  including  outposts.  The  head  officer  is 
elected  by  the  members  as  commander-in-chief, 
and  by  the  directors  as  president  There  are 
four  branches  of  philanthropic  work:  (i)  The 
sociological  branch,  which  provides  homes  for 
destitute  men.  In  1903  the  10  homes  located  in 
various  cities  furnished  lodging  for  200,000  per- 
sons. (2)  The  Home  of  Mercy,  branch  for 
friendless  young  women  maintaining  one  home 
in   Newark,  N.  J.,  and  one  in   Boston,  Mass. 

i3)  The  tenement  work  for  the  worthy  poor. 
4)  The  philanthropic  branch,  working  among 
unprotected  children.  The  Prison  League  is  an 
important  department  of  volunteer  activity.  In 
1910  there  were  branches  in  20  States,  embracing 
7,500  prisoners  and  corresponding  with  19,000 
men.  There  is  an  aggregate  annual  attendance 
of  1,500,000  persons  at  the  hall  meetings  and 
2,000,000  at  the  open  air  meetings. 

Voluse'nus,  Florentius.  See  Wilson, 
Florence. 

Volute',  a  spiral  scroll  used  in  Ionic, 
Corinthian,  and  Composite  camtals,  of  which 
it  is  a  principal  ornament  The  number  of 
volutes  in  the  Ionic  order  is  four.  In  the 
Corinthian  and  Composite  orders  they  are  more 
numerous,  in  the  former  being  accompanied  by 
smaller  ones,  called  helices;  called  also  voluta. 
See  Architecture. 

Volute  Wheel,  a  volute  shaped  wheel  that 
in  revolving  presents  its  open  mouth  to  the  air, 
which  is  thus  gathered  into  the  tube  and  dis- 
charged through  the  hollow  axis.  It  is  a  com- 
mon and  effective  sort  of  blower.  Also,  a  water- 
wheel  with  radial  or  curved  buckets,  in  which 
the  periphery  of  the  wheel  is  surrounded  by  a 
volute-shaped  casing  or  scroll. 

Vol'vox,  a  minute  aquatic  plant  (Volvox 
globator),  in  the  form  of  a  pale  green  globule 
floating  about  in  the  water.  Under  the  micro- 
scope it  is  seen  to  be  a  spherical  membranous 
sac,  studded  with  innumerable  green  points  .giv- 
ing exit  to  cilia,  which  enable  it  to  roll  over  and 
over  in  the  water.  Within  the  sac  are  various 
dense  globules,  generally  green  in  summer,  but 
often  of  an  orange  color  in  autumn  and  early 
winter.  They  are  zoospore-like  bodies,  each 
sending  a  pair  of  cilia  through  separate  orifices. 
There  is  a  reddish  brown  spot  and  a  contractile 
vacuole. 

Vo'mer,  one  of  the  bones  of  the  skull. 
See  Head;  Skulu 

Vomiting,  the  ejection  of  matter  from  the 
stomach  through  the  mouth,  mainly  by  spas- 
modic contraction  of  the  abdominal  muscles, 
assisted  by  the  active  co-operation  of  the  mus- 
cular walls  of  the  organ ;  the  diaphragm  remains 
fixed,  affording  a  firm  surface  against  which  the 
stomach  is  pressed  by  the  abdominal  muscles. 
Relaxation  of  the  sphincter  at  the  cardiac  orifice 
of  the  stomach  is  necessary,  as  its  contraction 
will  resist  the  power  of  all  the  expulsor  muscles 
combined,  explaining  the  violent  and  vain  efforts 
to  vomit  so  commonly  seen  and  experienced ;  the 
act  is  preceded  by  a  deep  inspiration,  the  glottis 
being  spasmodically  closed  during  the  paroxysm. 
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It  may  be  produced  by  irritating  substances  ap- 
plied to  the  mucous  membrane  of  the  stomach, 
the  impression  being  conveyed  by  the  pneumo- 
g^stric  nerves  and  the  motor  nerves  of  expira- 
tion, as  in  common  emetics;  by  irritations  in 
other  parts  of  the  body,  transmitted  by  reflex 
nervous  action,  as  in  strangulated  honia,  the 
passage  of  calculi,  and  during  gestation;  and 
by  impressions  received  through  the  sensorial 
centres,  whether  emotional  or  sensational,  as 
from  tickling  the  fauces,  disgusting  sights  or 
odors,  and  in  seasickness;  even  the  recollection 
of  these  sensations  may  cause  vomiting  in  very 
impressionable  persons.  It  is  a  common  symp- 
tom of  many  diseases  of  the  stomach  and  intes- 
tines, and  arises  from  sympathy  in  affections  of 
many  other  org-ans;  it  is  sometimes  nervous  or 
spasmodic.  Exclusive  of  the  treatment  proper 
for  the  special  disease  of  which  it  may  be  the 
symptom,  effective  remedies  for  vomiting  are  ice, 
effervescing  potions,  mercurials,  prussic  acid  and 
various  narcotics,  creosote,  chloroform,  and 
ether.  In  many  birds  and  some  mammals,  the 
contents  of  the  stomach  are  ejected  as  a  means 
of  offense,  as  in  the  petrels  and  vultures,  and  the 
llama.  Vomiting  is  usually  more  easily  induced 
in  children  than  in  adults.  It  is  a  frequent 
accompaniment  of  pregnancy  (see  Obstetrics), 
and  is  often  prominent  in  disease  of  the  kidneys 
(q.v.),  tuberculosis  (q.v.),  etc.  Vomiting  is  in 
many  cases  entirely  salutary,  and  in  such  cases 
is  to  be  encouraged  and  assisted. 

Vondel,  von'del,  Joost  van  den,  Dutch 
dramatic  poet:  b.  Cologne  17  Nov.  1587;  d.  Am- 
sterdam 5  Feb.  1679.  His  parents,  who  were 
Anabaptists,  removed  to  Holland  while  he  was 
a  child,  and  the  poet  afterward  adopted  the  Ar- 
minian  faith,  but  finally  died  in  the  bosom  of  the 
Roman  Catholic  Church.  Nature  had  endowed 
him  with  extraordinary  talents,  and  he  derived 
little  aid  from  education.  Devoting  himself  en- 
tirely to  the  cultivation  of  Dutch  poetry,  Vondel 
first  learned  Latin  and  French  in  the  30th  year  of 
his  age.  His  works  display  genius  and  elevated 
imagination,  and  embrace  lyric  and  didactic 
poems,  satires,  an  epic,  and  some  30  tragedies, 
some  of  which  are  founded  on  biblical  subjects 
and  bear  such  titles  as  <Lucifer,'  <Noah,> 
*Jephtha,>  etc.  These  enjoy  a  high  reputation 
in  Holland,  and  the  interspersed  choruses  may 
be  regarded  as  the  finest  lyrical  productions  of 
the  Dutch  muse.  The  best  collective  edi- 
tions of  his  works  are  those  by  Jan  van  Lennep 
(1850-69)  and  Unger  (1890  onward).  The 
dramatic  poem  *Lucifer>  (1654)  is  his  greatest 
work  and  by  some  critics  is  supposed  to  be  the 
source  of  the  inspiration  of  Milton's  'Paradise 
Lost,'  but  this  may  reasonably  be  doubted.  Eng- 
lish translations  of  Vondel's  'Lucifer'  (1898); 
•Samson'  (1903);  and  'Adam'  (1903)  have 
been  made  by  C.  Van  Noppen  (q.v.).  Consult 
•Lives'  by  Baumgartner  (1882)  ;  Hack  (1890)  ; 
Looten,  < Etude  litteraire  sur  Vondel'  (1889)  ; 
Mailer,  'Ueber  Miltons  Abhangigkeit'    (1891). 

Von  Hoist,  fon  hoist,  Hermann  Eduard. 
See  HoLST,  Hermann  Eduard. 

Von  Mannlicher,  fon  man'llH-er,  Ferdi- 
nand.    See  Mannlicher,  Ferdinand  von. 

Von'noh,  Robert  William,  American  art- 
ist :  b.  Hartford,  Conn.,  17  Sept.  1858.  He 
studied  at  the  Massachusetts  Normal  Art  School, 
Boston.  1875-9;  was  instructor  there  in  painting 


and  drawing,  1879-81 ;  in  1881-3,  and  again  from 
1886  to  1891,  studied  in  Paris,  teaching  in  the 
interval  at  the  Museum  of  Fine  Arts,  Boston. 
He  acquired  a  manner  in  which  realism  and 
impressionism  are  emphasized  by  dramatic 
effects  and  boldness  of  treatment  in  light,  color, 
etc.  Whether  in  portrait,  figure,  or  landscape 
painting,  his  work  has  individuality  and  interest, 
and  his  success  particularly  as  a  portrait-painter 
has  been  marked.  From  1891  to  1896  he  was 
principal  instructor  in  portrait  and  figure  paint- 
ing at  the  Pennsylvania  Academy  of  the  Fine 
Arts.  He  has  exhibited  much  in  this  country 
and  in  Europe.  Among  his  works  are:  'Sad 
News';  'Miss  Mildred  Blair';  'Little  Louise'; 
etc. 

Voodoo'.    See  VouDoa 

Voorhees,  voor'ez,  Daniel  Wolsey,  Ameri- 
can legislator:  b.  Liberty,  Ohio,  26  Sept.  1827; 
d.  Washington,  D.  C.,  10  April  1897.  He  was 
graduated  from  Indiana  Asbury  (now  D: 
Pauw)  University  in  1849,  admitted  to  the  bar 
in  1851,  and  engaged  in  law  practice  at  Coving- 
ton, Ind.  In  1858-61  he  was  United  States  dis- 
trict attorney  for  Indiana,  and  he  was  attorney 
for  the  defense  of  John  E.  Cook  during  the  lat- 
ter's  trial  for  participation  in  John  Brown's  raid. 
He  was  member  of  Congress  in  1861-6  and  in 
1869-71,  and  from  1877  to  a  few  months  before 
his  death.  United  States  senator  from  Indiana. 
He  was  a  member  of  the  finance  committee 
throughout  his  entire  career  in  the  Senate,  and 
an  advocate  of  the  free  and  unlimited  coinage  of 
silver  until  1893  when  he  cast  his  vote  to  repeal 
the  silver-purchase  clause  of  the  Sherman  act. 
He  was  largely  instrumental  in  securing  the  erec- 
tion of  the  Congressional  Library  building,  and 
was  noted  as  an  orator. 

'  Voorhees,  Philip  Falkerson,  American 
naval  officer:  b.  New  Brunswick,  N.  J.,  1792;  d. 
Annai)olis,  Md.,  26  Feb.  1862.  He  was  appointed 
midshipman  in  the  navy  in  1809,  served  in  the 
War  of  1812,  participated  in  the  capture  of  the 
Macedonian  and  the  Epervier,  and  received 
a  Congressional  medal  of  honor  for  his  services. 
He  attained  rank  as  captain  in  1838  and  was 
assigned  to  command  the  Congress,  in  which 
capacity  he  captured,  in  1844,  an  Argentine 
squadron  and_  an  allied  cruiser  which  had  fired 
on  an  American  ship.  His  action  was  com- 
mended in  home  and  foreign  diplomatic  circles, 
but  he  was  tried  by  court-martial.  His  course 
was  vindicated  and  in  1847  he  was  assigned  to 
command  the  East  Indian  squadron,  a  position 
equal  to  the  rank  of  rear-admiral,  which  had 
not  then  been  established  in  the  United  States 
navy.  He  was  placed  on  the  reserve  list  in 
1855,  an  action  against  which  he  appealed  to 
President  Buchanan  as  unjust.  A  decision  favor- 
able to  Voorhees  was  rendered  by  Attorney- 
general  Black  and  he  was  restored  to  the  leave 
pay-list. 

Voorsanger,  foor'sang'er,  Jacob,  American 
rabbi  and  educator:  b.  Amsterdam,  Holland,  13 
Nov.  1852.  Taught  at  the  theological  seminary 
of  his  native  city,  he  came  to  the  United  States 
about  1870,  and  was  rabbi  at  Philadelphia 
(1873-6),  Washington,  D.  C.  (1876-7),  Provi- 
dence, R.  I.  (1877-8),  and  Houston,  Texas 
(1878-86).  Since  1886  he  has  been  rabbi  of 
Temple  Emanu  EI,  San  Francisco.  Cal.  He 
edited   'The  Sabbath  Visitor'   for  three  years. 


Digitized  by 


Google 


VORONEZH  —  VORTIGERN 


besides  making  numerous  contributions  to  lead- 
ing Jewish  weeklies.  In  1884  he  was  elected 
professor  of  Semitic  languages  at  the  University 
of  California.  He  has  written:  < Moses  Men- 
delssohn, Life  and  Works* ;  'Chronicles  of 
Eraanu  EV  He  founded  in  1895  3  weekly, 
<Emanu  £1,*  which  he  continues  to  edit 

Voronezh,  vo-ro'nezh,  Russia,  (i)  The 
capital  of  a  government  of  same  name,  on  a 
height  above  the  Voronezh,  near  its  confluence 
wiu  the  Don,  290  miles  south-southeast  of  Mos- 
cow. It  consists  of  a  high  town,  a  low  town, 
and  three  extensive  suburbs — is  well  built,  and 
has  a  cathedral,  an  episcopal  palace,  town-house, 
gymnasium,  diocesan  seminary,  arsenal,  hospital, 
and  poorhouse;  manufactiires  of  woolen  and 
linen  cloth,  soap,  and  vitriol,  numerous  tanneries, 
a  considerable  trade  in  com  and  tallow,  and  im- 
portant fairs  and  markets.  Voronezh  has  inter- 
esting associations  of  Peter  the  Great,  and  of  the 
poets  Nikitin  and  Koltsoff.  Pop.  about  90,000. 
(2)  The  southern  government  of  Voronezh  has 
an  area  of  25,443  square  miles.  It  is  inter- 
sected by  the  Don,  which  receives  the  whole 
of  the  drainage,  partly  through  its  tributaries, 
the  Voronezh  and  Khoper.  The  soil  is  generally 
fertile,  and  large  crops  of  grain  are  raised.  The 
breeding  of  horses  and  sheep  is  an  important 
industrif.  Manufactures  are  considerable,  and 
there    is    an     extensive    trade.      Pop.     about 

2,700,000. 

VQr6amarty,  ve'resh-raart-y,  Michael, 
Hungarian  poet :  b.  Nyek,  comitat  of  Stuhlweis- 
senburg,  1  Dec.  i8oo;  d.  Budapest  19  Nov.  1855. 
He  studied  in  Pest,  practised  for  a  time  as  an 
advocate,  in  1848  was  a  member  of  the  National 
Assembly,  and  was  twice  imprisoned  for  political 
reasons  by  the  Austrian  government.  A  me- 
morial to  him  was  placed  at  Stuhlweissenburg  in 
1866.  Among  his  poems  and  dramas  were: 
<King  Solomon'  (1821)  ;  <The  Victory  of  Faith- 
fulness' (1823);  <Zalans  Flight'  (1825); 
'Cserholom'  (1826)  ;  <Erlau>  (1828)  ;  <Csongor 
and  Tiinde'  (1831);  <Banus  Marot'  (18^1). 
Gyulai  prepared  a  collective  edition  (1864;  id 
ed.  1884)  and  a  biography  (1864;  4th  ed.  1896). 

Verse,  Albert  White,  American  editor  b. 
Littleton,  Mass.,  18  Aug.  1866.  He  was  grad- 
uated from  Harvard  in  1889,  was  connected  with 
the  Philadelphia  Press  1891-3,  the  New  York 
Mail  and  Express  i8g^-6,  and  subsequently  with 
the  'Illustrated  American'  and  the  'Criterion' 
1899-1901.  He  has  published  'The  Laughter  of 
the  Sphinx'   (1900). 

Vor'tex,  a  whirlpool  or  eddy;  any  fluid 
rotating  around  an  axis.  The  name  is  applied  to 
pools,  waterspouts,  whirlwinds,  and  on  a  larger 
scale  in  cyclones  and  storms  generally.  Descartes 
supposed  certain  vortices  to  exist  in  the  ether  of 
space  endowed  with  a  rapid  rotatory  motion  and 
filling  all  space,  and  by  these  he  accounted  for 
the  motions  of  the  universe. 

Vortex  Atom.    See  Vortex  Motion. 

Vortex  Motion.  The  motion  of  a  mass  of 
fluid  (including  under  this  term  gases  and 
liquids)  is  known  if  the  motion  of  every  infini- 
tesimal portion,  or  particle,  of  the  mass  is  known. 
The  motion  of  a  particle  is  investigated  by  refer- 
ring the  successive  positions  it  occupies  in  its 
journey  to  a  set  of  three  straight  lines,  or  axes, 
which  pass  through  the  same  point  and  are 
mutually    rectangular.    With    respect   to   these 


axes  the  motion  of  the  particle  may  assume 
either  one  of  two  characteristic  types.  It  may 
move  without  rotation  about  either  of  the  axes, 
or  it  may  move  with  rotation  about  one  or  more 
of  the  axes.  The  former  type  is  called  irrota- 
tional  motion,  and  the  latter  type  is  called 
rotational  motion,  or  vortex  motion.  The  vortex 
type  of  motion  is  by  far  the  more  common  in 
nature  and  manifests  itself  in  an  infinite  variety 
of  ways.  One  of  the  most  striking  examples  of 
vortex  motion  is  seen  in  smoke  rings  emitted 
occasionally  by  locomotives  and  other  high  pres- 
sure_  steam-engines  when  exhausting  slowly. 
Similar  and  more  definite  rings  are  easily  pro- 
duced also  by  devices  now  common  in  physical 
laboratories.  Helmholtz,  who  was  the  first  to 
investigate  the  theory  of  vortex  motion,  showed 
that  vortex  rings  and  filaments,  or  combinations 
thereof,  in  a  perfect  liquid  (which  is  an  ideal 
frictionless  fluid  of  constant  density)  are  inde- 
structible. Extending  this  idea  to  perfect  fluids. 
Lord  Kelvin  has  imagined  that  the  atoms  and 
rnolecules  of  physical  science  may  be  vortex 
rings  or  filaments,  or  combinations  thereof,  in 
the  ether.  For  the  theory  of  vortex  motion  and 
references  to  the  literature  of  the  subject,  con- 
sult Lamb,  'Hydrodynamics.' 

Vortex  Ring.    See  Vortex  Motion. 

Vorticella,  vor-ti-sel'a,  a  family  {Forticelli- 
dte)  of  attached  or  free  forms  of  peritrichous 
ciliates,  in  which  the  adoral  zone  of  cilia,  where 
seen  from  above,  forms  a  right  spiral  (dexio- 
tropic),  while  a  secondary  circlet  of  cilia  near  the 
aboral  end  may  be  either  permanent  or  transient. 
The  true  vorticellids,  represented  well  by  the 
common  bell-animalcule,  are  without  a  perma- 
nent second  circle  of  cilia,  and  the  peristome 
may  be  completely  included  within  a  peristome 
fold  which  contracts  sphincter-like  about  it 
The  stem  is  either  firm  and  constant  in  length,  or 
flexible  and_  capable  of  being  contracted  sud- 
denly when  it  becomes  a  short  close  spiral.  The 
individuals  also  are  mounted  on  a  single  un- 
branched  stalk  or  g^rouped  on  a  common  branch- 
ing stalk  in  colonial  existence.  The  simplest 
type  of  reproduction  is  longitudinal  division, 
which  may  result  in  producing  two  individuals 
in  a  branched  stalk,  or  one  of  the  two  may  be- 
come detached  and,  propelled  by  a  newly-formed 
circle  of  cilia  near  the  basal  end,  lead  a  free 
existence  for  a  time.  Soon  the  free  form  settles 
down  and  develops  a  stalk.  Conjugation  has 
been  observed  and  aways  takes  place  between 
a  stalked  form  and  a  free-swimmmg  form  pro- 
duced by  budding.  The  bell-animalcule  has  long 
been  a  favorite  object  of  microscopical  study 
from  its  abundance  and  easily  observed  structure 
and  activities.  Ehrenberg  (1838)  made  an  ex- 
tensive study  of  these  organisms,  and  maintained 
that  they  possessed  the  complete  organ  systems 
of  higher  forms.  The  demonstration  of  their 
unicellular  nature  necessitated  the  abandonment 
of  this  view.  The  group  is  rich  in  number  and 
variety  of  species.  Henry  A.  Ward, 

University  of  Nebraska. 

Vortigem,  v6r'tl-g6rn,  a  semi-mythical 
British  king  of  the  sth  century,  who,  according 
to  Gildas,  Bede,  Ethelwerd,  and  the  'Old  Eng- 
lish Chronicle,'  invited  Hengist  (q.v.)  and 
Horsa  to  assist  him  against  his  enemies  the 
Picts  and  Scots.  Whether  invited  by  Vortigem 
or  not,  the  newcomers  are  said  to  have  turned 
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against  him  and  wrested  from  him  the  Kentish 
territory.  There  is  something  like  unanimity  in 
the  chroniclers  regarding  Vortigern's  character. 
They  make  him  tyrannical  and  licentious.  It  is 
to  be  presumed  that  he  came  to  a  violent  end  in 
conflict  with  the  invaders  who  had  established 
themselves  in  his  dominions. 

Vos,  VOS,  Geerhardus,  American  Presby- 
terian theologian:  b.  Heerenveen,  Holland,  14 
March  1862.  He  was  educated  at  the  seminary 
of  the  Holland  Christian  Reformed  Church  at 
Amsterdam  and  at  Princeton  Seminary,  and  was 
professor  of  theology  in  the  former  institution 
1888-94,  and  since  the  year  last  named  has  held 
a  similar  post  at  Princeton.  He  has  published 
'The  Mosaic  Origin  of  the  Pentateuchal  Codes* 
(1886);  <De  Verbondsleer  in  de  Gerefomeede 
Theologie*  (1891);  etc. 

Vos,  Maarten  de,  Flemish  painter:  b.  Ant- 
werp 1532;  d.  there  1603.  He  studied  in 
Antwerp  under  his  father,  Pieter  de  Vos,  and  De 
Vriendt,  and  at  Venice  under  Tintoretto,  estab- 
lished a  school  of  painting  in  his  native  city  in 
1538  and  became  one  of  the  most  popular  artists 
of  his  day,  hundreds  of  engravings  of  his  paint- 
ings and  drawings  being  made.  Among  his 
works  are  'The  Triumph  of  Christ*;  'Caesar's 
Penny* ;  'The  Marriage  at  Cana,*  in  the  cathe- 
dral at  Antwerp;  'Saint  Luke  Painting  the  Por- 
trait of  the  Virgin.'  He  is  sometimes  styled 
•the  Elder,"  in  distinction  from  his  son  Maarten 
(b.  1576;  d.  1613),  also  an  artist 

_  Vosges,  vozh,  a  European  chain  of  moun- 
tains about  100  miles  long,  partly  on  the  frontiers 
of  France  and  the  German  territory  of  Alsace, 
partly  in  Alsace,  extending  from  north-north- 
east to  south-southwest,  nearlj;  parallel  with 
the  Rhine,  and  forming  a  continuation  of  the 
Jura  Mountains,  which  separate  France  from 
Switzerland ;  the  breadth  varies  from  ao  to  45 
miles.  The  highest  summit,  Ballon-de-Guebwil- 
ler  (the  summits  are  generally  called  ballons), 
has  a  height  of  4,685  feet  above  the  surface  of 
the  sea.  The  Vosges  Mountains  have  a  gentle 
declivity,  and  on  the  eastern  and  southern  sides 
are  covered  with  vineyards.  Great  part  of  the 
Vosges  is  densely  wooded,  and,  besides  abound- 
ing in  game,  they  possess  great  mineral  wealth, 
including  silver,  copper,  iron,  lead,  coal,  and 
antimony.  They  .also_  contain  excellent  pas- 
turage; and  the  inhabitants  breed  many  cattle. 
The  111,  Lauter,  Moselle,  Meurthe,  Saar,  and 
Saone  rise  in  this  chain  of  mountains. 

Vosges,  France,  an  eastern  department 
bounded  on  the  north  by  the  departments  of 
Meuse  and  Meurthe,  on  the  east  by  Alsace,  on 
the  south  by  the  departments  of  Haute-Saone, 
and  on  the  west  by  Haute-Marne;  area,  2,303 
square  miles;  capital,  Epinal.  The  department 
derives  its  name  from  the  mountain-cham  which 
bounds  it  on  the  east,  and  sends  out  ramifica- 
tions over  the  greater  part  of  its  surface.  Its 
south  portion  is  traversed  east  to  west  by  the 
chain  of  the  Faucilles.  In  the  lower  grounds, 
on  an  elevated  but  tolerably  flat  tract,  grain, 
hemp,  flax,  and  potatoes  are  extensively  raised. 
The  wine  produced  is  indifferent,  but  the  de- 
partment has  long  been  famous  for  its  kirsch- 
wasser  made  _  from  the  produce  of  extensive 
cherry-plantations.  The  principal  rivers  are  the 
Meuse,  Mouzon,  Madon,  Moselle,  Saone,  and 
Meurthe ;  but  none  of  them  are  navigable  within 


the  department  The  minerals  include  argentif* 
erous  lead,  copper,  iron,  antimony,  cobalt,  marble, 
millstones,  slate,  kaolin,  and  fine  agates.  The 
chief  manufactures  are  the  famous  Gerome  ot 
Munster  cheese,  cotton  and  linen  cloth,  lace, 
musical  instruments,  turnery  and  wooden  clog% 
nails,  iron,  steel  and  iron  ware,  paper,  leather, 
pottery,  and  glass. 

Voss,  fos,  Johann  Heinrich,  German  poet 
and  translator:  b.  Sommersdorf,  near  Waren, 
Mecklenburg,  20  Feb.  1751;  d.  Heidelberg  29 
March  1826.  He  early  began  to  write  verses, 
and  some  of  these  contributed  to  the  'Gottingen 
Musenalmanach*  led  to  a  correspondence  with 
Boie,  upon  whose  invitation  he  went  in  1772  to 
Gottingen.  Here  he  studied  the  classical  and 
modem  languages,  and  was  one  of  the  founders 
of  the  Gottinger  Dichterbund.  The  editorship 
of  the  'Musenalmanach*  was  handed  over  to 
him  by  Boie  in  1775 ;  in  1778  he  was  made  rector 
of  Otterndorf  in  Hanover,  in  1782  at  Eutin.  In 
1781,  after  the  publication  of  several  treatises, 
he  produced  his  German  'Odyssey,*  a  work 
which  has  rendered  this  g^rand  poem  national 
with  the  Germans  (new  ed.  by  Bemays  1881). 
This  has  been  called  'the  most  perfect  rendering 
of  Homer  into  a  modem  tongue.*  In  1793  ap- 
peared his  translation  of  the  'Iliad,*  and  that  of 
the  'Odyssey,*  in  a  new  form,  in  which,  how- 
ever, it  did  not  please  so  much  as  before,  the 
former  displaying  greater  truth  and  naturalness. 
He  published  in  1795  ^n  idyl  in  the  epic  form 
called  'Luise,*  printed  first  in  1783,  but  now 
produced  with  improvements.  His  translation 
of  the  whole  of  'Vergil*  (1799)  was  revised  for 
the  edition  of  1821.  In  1805  he  went  as  professor 
to  Heidelberg,  where  he  remained  till  his  death. 
Voss  rendered  good  service  to  the  study  of  clas- 
sical antiquity,  and  threw  fresh  light  upon  many 
subjects.  At  a  translator  he  exhibited  wonder- 
ful command  of  language  and  great  skill  in  the 
handling  of  metres.  _  Among  his  translations  that 
of  Homer's  works  is  undoubtedly  the  greatest ; 
we  may  also  mention,  in  addition  to  his  'Vergil,* 
his  'Hesiod*  (1806);  'Horace*  (1806);  'The- 
ocritus, Bion  and  Moschus*  (1808) ;  'Aristo- 
phanes* (1821)  ;  'Tibullus*  (1810)  ;'  Propertius* 
(1830)  ;  and  selections  from  'Ovid*  (1798).  He 
also  undertook,  with  his  sons,  a  translation  of 
Shakespeare,  which  was  completed  in  nine  vols, 
in  1829,  but  this  translation  cannot  stand  a  com- 
parison with  Schlegel's.  Consult  lives  by  Paulus 
(1826);  by  Herbst  (1872-6);  Prutz,  'Der  Got- 
tinger Dichterbund*    (1841). 

Vote.     See  Ballot. 

Voting  Machine.  The  wave  of  ballot  re- 
form which  swept  over  the  United  States  of 
America  immediately  after  the  year  1888  firmly 
established  the  Australian  or  blanket  ballot  as 
a  factor  in  the  elections  of  practically  all  of  the 
States  of  the  United  States  of  America.  This 
ballot  was  intended  to  encourage  freedom  of 
choice  on  the  part  of  the  voters,  and  while  it 
seemingly  makes  it  easy  to  split  the  ticket  (or  to 
cast  an  independent  ticket)  it  ofttimes  disfran- 
chises the  voter  because  of  his  mistake  in 
marking  it  The  introduction  of  the  Australian 
ballot  opened  the  way  for  voting  machines  and 
demonstrated  the  need  of  them.  The  voting 
machine  is  a  mechanical  Australian  ballot,  hav- 
ing for  its  object  the  correcting  and  preventing 
of  the  abuses  to  which  the  Australian  ballot  sys- 
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tern  is  susceptible,  and  expediting  the  returns; 
it  accords  to  each  voter  his  full  voting  privilege, 
it  prevents  him  from  making  mistakes  that 
would  take  his  ballot  out  of  compliance  with 
the  law,  and  makes  it  unnecessary  for  the  judges 
ta  inspect  the  ballot  to  determine  its  legality. 
The  machine  counts  the  ballot  for  each  candi- 
date at  once,  making  it  a  part  of  the  total  vote. 
When  a  vote  is  cast,  the  operating  devices  are 
automatically  reset  and  the  machine  is  again 
ready  for  operation  by  another  voter.  Machines 
include  safeguards  against  frauds  by  election 
officers.  They  make  it  more  easy  for  the  voter 
to  accomplish  his  work,  and  prevent  him  to  a 
gr<at  extent  from  making  a  partial  or  complete 
f?»lure  in  voting.  The  use  of  them  compels 
Sfcrecy,  reduces  the  amount  of  labor  involved 
ni  the  part  of  election  boards,  secures  greater 
rconomy  in  the  expenses  of  election,  and  gives 
the  returns  at  once  on  the  closing  of  the  polls. 

The  Requisites  of  a  Complete  and  Legal 
Voting  Machine. —  A  voting  machine  must 
enable  a  voter  to  cast  his  vote  in  secret ;  that  is, 
60  that  no  one  can  see  or  know  for  whom  he 
has  voted. 

The  method  of  voting  must  be  simple,  and 
within  the  comprehension  of  all  classes;  so  that 
illiterate  or  blind  persons,  after  receiving  in- 
struction, can  vote  without  assistance. 

It  must  be  convenient  in  its  operation. 

It  must  permit  a  voter  to  vote  for  all  of  the 
candidates  nominated  by  any  party,  or  to  vote 
in  part  for  the  candidates  of  one  party,  and  in 
part  for  the  candidates  of  other  parties,  and 
provide  for  voting  for  persons  who  are  not 
nominated  by  any  party,  for  any  office. 

It  must  give  the  voter  perfect  freedom  in 
his  selection  from  any  of  the  candidates  with- 
out regard  to  their  position  on  the  machine. 
For  some  offices,  but  one  candidate  is  to  be  voted 
for;  for  others  two  or  more  may  be  nominated 
by  each  party. 

It  must  be  beyond  the  power  of  the  voter 
to  vote  for  more  persons  than  he  is  entitled 
to  vote  for,  or  to  vote  twice. 

It  must  permit  a  voter  to  change  his  vote, 
or  correct  a  mistake,  while  he  is  in  the  booth. 

It  must  permit  a  voter  to  split  his  electoral 
vote. 

It  must  permit  voting  on  questions. 

It  must  permit  limited  or  restricted  voters 
(females  or  others)  to  exercise  their  rights 
under  the  law,  but  not  to  exceed  them,  either 
for  candidates  or  questions. 

It  must  count,  positively  and  accurately, 
every  vote  cast. 

It  must  prevent  defective  ballots. 

The  counters  should  be  so  placed,  that  they 
can  be  conveniently  examined  before  and  after 
the  election. 

All  the  moving  parts  should  be  controlled  by 
locks,  so  that  the  register  of  the  vote  shown 
on  the  counters  cannot  be  changed,  thus  main- 
taining a  permanent  record  during  the  time 
prescribed  by  law. 

The  voting  machine  must  be  so  constructed 
that  it  cannot  be  unlawfully  manipulated  by 
anyone,  under  conditions  that  prevail  in  elec- 
tions  legally  conducted. 

It  must  be  able  to  bear  the  most  rigid  scru- 
tiny of  expert  mechanics  and  others  qualified 
to  judge  of  the  merits  of  such  mechanism. 

ITiere  must  be  simple  and  positive  action 


of  the  working  parts,  which  must  be  so  related 
that  if  misplaced  by  the  voter  either  by  acci- 
dent or  design,  no  injury  will  result  from  the 
further  operation  of  the  machine. 

Extent  of  Use. —  The  first  voting  machine 
built  and  actually  used  in  an  election  was  the 
Myers  Voting  Machine;  the  invention  of  Jacob 
H.  Myers;  it  was  used  in  the  election  of  the 
town  of  Lockport,  N.  Y.,  in  1892,  and  attained 
considerable  use  elsewhere  in  that  State.  This 
machine  was  legalized  in  the  State  of  New  York, 
as  well  as  the  States  of  Connecticut  and  Michi- 
gan. Afterward  improved  machines  began  to 
make  their  appearance.  The  inventions  of  Syl- 
vanus  E.  Davis  and  Alfred  J.  Gillespie  resulted 
in  the  Standard  and  U.  S.  Standard  Voting 
Machines,  which  have  attained  the  greatest  use 
and  perhaps  the  greatest  celebrity  in  the  voting 
machine  art.  These  machines  are  used  exten- 
sively in  the  States  of  New  York,  Connecticut, 
Wisconsin,  Michigan,  Indiana,  New  Jersey,  and 
California.  They  are  the  only  method  of  con- 
ducting elections  in  24  cities  and  272  villages  in 
the  State  of  New  York.  The  election  for  the 
entire  city  of  Rochester,  N.  Y.,  in  1898  was  held 
by  73  of  these  machines  and  the  election  was 
the  first  complete  and  convincing  demonstration 
of  the  practicability  of  using  voting  machines  on 
a  large  scale. 

In  Buffalo,  N.  Y.,  these  machines  have  been 
used  in  the  elections  since  1899;  the  returns 
from  all  of  the  108  election  districts  with  over 
60,000  voters  have  been  received  and  tabulated 
at  the  City  Hall  in  35  minutes,  and  papers  sold 
on  the  streets  within  oiie  hour  after  the  clos- 
ing of  the  polls,  although  the  ticket  was  of  con- 
siderable size,  containing  some  150  candidates. 

The  U.  S.  Standard  Machine.— Tht  U.  S. 
Standard  Voting  Machine  has  an  upright  key- 
board, on  which  the  party  rows  of  candidates  and 
keys  therefor  are  arranged  in  horizontal  lines 
with  the  lines  of  the  offices  transverse  thereto. 
At  the  end  of  each  party  row  a  lever  is  provided 
by  means  of  which  all  of  the  keys  of  that  party 
row  may  be  moved  together  to  a  voting  position 
over  the  names  of  the  candidates  nominated  by 
that  party;  or  the  keys  may  be  moved  sepa- 
rately to  a  voting  position  over  the  names  of  the 
candidates  for  which  the  voter  desires  to  vote. 
Before  the  voter  can  arrange  his  ticket  he  must 
enter  the  booth  by  closing  the  curtain  around 
him  to  shield  himself  from  the  public,  after 
which  he  pulls  either  a  party  lever  for  straight 
ticket  voting  or  a  releasing  lever,  to  unlock  the 
keys  to  enable  him  to  prepare  his  ballot  inde- 
pendently. The  machine  affords  the  voter  an 
opportunity  to  cast  a  straight  party  ticket,  to 
split  his  ticket,  to  correct  mistakes,  to  vote  for 
candidates  not  ia  nomination  and  gives  him  all 
facilities  to  cast  only  a  legal  vote,  which  is  sure 
to  be  counted  as  he  indicates.  If  constitutional 
amendments  or  questions  are  submitted  to  the 
people,  they  can  be  voted  on,  provisions  being 
made  to  vote  "yes*  or  "no"  on  all  such  questions 
or  amendments.  By  opening  the  curtain  the 
voter  counts  his  vote  and  sets  the  machine  for 
the  next  voter.  The  total  vote  for  each  candi- 
date and  question  is  given  at  once  at  the  close 
of  the  election.  The  machine  is  also  equip^d 
with  lockouts  which  are  operated  by  the  election 
officers  to  prevent  particular  voters  from  voting 
for  offices  or  on  questions  on  which  they  are 
not  entitled  to  vote. 
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The  machine  is  provided  with  a  protective 
counter  which  counts  up  to  1,000,000  and  cannot 
be  reset,  and  reliably  indicates  whether  the  ma- 
chine has  been  operated  or  changed  after  it  has 
been  prepared  for  an  election,  or  after  the  close 
of  an  election. 

The  Abbott  Machine. —  The  Abbott  Machine 
has  had  some  use  in  the  State  of  Michigan, 
being  legalized  by  the  laws  of  that  State.  It 
has  all  of  the  candidates  for  one  office  mounted 
on  a  slide,  which  can  be  adjusted  according 
to  the  wishes  of  the  voter.  He  can  move  the 
office  slides  to  the  right  or  to  the  left,  so  as 
to  bring  the  name  of  the  candidate  desired  into 
line  with  the  operating  bar,  by  the  operation  of 
which  the  vote  is  registered  on  counters.  The 
machine  is  limited,  however,  in  that  it  cannot 
group;  that  is,  provide  for  the  voting  for  two 
or  more  candidates  on  one  office  line,  which  is 
always  necessary  when  two  or  more  candidates 
are  to  be  elected  to  an  office. 

The  Bardwell  Machine.— The  Bardwell  Ma- 
chine, which  has  been  used  to  a  limited  extent, 
has  the  candidates  arranged  ift  office  lines  and 
party  rows.  When  the  voter  enters  the  booth, 
he  is  furnished  with  a  key  which  he  inserts  in 
the  key-hole  belonging  to  the  candidate  he 
wants  to  vote  for,  and  turns  it  half  way  around. 
This  counts  a  vote  for  that  candidate  and  locks 
the  other  candidates  for  the  same  office  from 
receiving  a  vote,  and  by  repeating  this  opera- 
tion on  other  office  rows  the  voter  is  enabled  to 
cast  his  vote  as  he  desires  for  the  whole  ticket. 
In  case  he  has  made  a  mistake  by  casting  a 
vote  for  the  wrong  candidate,  he  can  withdraw 
this  vote  by  again  inserting  the  key  in  its  key- 
hole and  turning  it  backward.  Straight  party 
tickets  are  counted  on  separate  counters,  the 
operation  of  which,  by  the  voter,  locks  the  bal- 
ance of  the  counters  against  operation,  but  the 
total  of  the  counters  must  be  added  to  the 
counters  of  the  candidates  of  that  party  at 
the  end  of  the  election.  Carl  F.  Lomb, 

United  States  Standard  Voting  Machine  Co. 

Voudoo',  or  Voodoo,  a  common  name  ap- 
plied by  the  negroes  of  the  West  Indies  and  the 
United  States  to  certain  superstitious  rites  and 
beliefs  brought  originally  from  Africa.  In  the 
Southern  States,  before  the  Civil  War,  voudoo- 
ism  was  generally  practised  among  the  slaves, 
and  voudoo  doctors  were  common.  Many  of 
these  doctors  were  skilful  poisoners,  and  while 
the  great  mass  of  their  professed  art  was  a  rank 
imposture,  still  they  possessed  enough  of  devilish 
skill  to  render  them  objects  of  wholesome  dread. 
Their  services  were  more  often  invoked  in  de- 
structive than  in  curative  offices.  If  a  negro 
desired  to  destroy  an  enemy,  he  sought  the  aid 
of  the  voudoo,  who,  in  many  cases,  would  under- 
take to  remove  the  obnoxious  one,  and  the  re- 
moval was  generally  accomplished  through  the 
medium  of  poison.  No  doubt  exists  that  in 
many  cases  the  victim  of  a  voudoo  died  from 
sheer  fright,  for  whenever  a  negro  had  reason 
to  think  that  he  was  possessed  by  the  spell  of  the 
voudoo,  he  at  once  gave  up  all  hope,  thus  hasten- 
ing the  accomplishment  of  the  end  toward  which 
the  energies  of  the  sorcerer  were  directed.  Their 
incantations  and  spell  workings  were  always 
conducted  with  the  greatest  secrecy,  no  one  being 
allowed  to  witness  the  more  occult  and  potent 
portion  of  their  ritual. 


Vouet,  voo-a,  Simon,  French  painter:  tj. 
Paris  9  Jan.  1582 ;  d.  there  30  June  1649.  At  14 
he  went  to  London  where  he  was  already  able  to 
make  a  living  by  his  art,  and  going  to  Constanti- 
nople in  161 1  obtained  many  commissions  there. 
The  next  year  he  studied  the  works  of  Paul 
Veronese  at  Venice  and  was  later  made  presi- 
dent of  the  Roman  Academy,  but  was  presently 
recalled  to  Paris  and  made  court  painter  by 
Louis  XIII.  The  progress  of  French  art  was 
much  advanced  by  him,  and  among  noted  pupils 
of  his  were  Lebruns,  Lesueur  and  Mignard. 

Voussoir,  voo-swar',  an  architectural  term 
meaning  one  of  the  stones  which  form  the  arch 
of  a  bridge,  vault,  etc.,  and  are  always  cut  more 
or  less  in  the  shape  of  a  truncated  pyramid  or 
wedge.  The  under  sides  of  the  voussoirs  form 
the  intrados  or  soffit  of  the  arch,  and  the  upper 
sides  the  extrados.  The  middle  voussoir  is 
called  the  keystone  of  the  arch.  See  Archi- 
tecture. 

Vow,  a  solemn  promise  made  to  perform 
some  act,  or  to  follow  out  some  line  of  conduct, 
confirmed  by  an  appeal  to  the  Supreme  Being, 
or  supernatural  power,  to  favor  or  to  punish  the 
maker  of  the  promise  according  as  he  fulfils  or 
breaks  such  promise.  Some  vows  bind  those 
who  make  them  to  perform  a  certain  act  out  of 
gratitude  for  a  particular  favor,  as  in  the  case 
of  Jephthah;  others  comprehend  the  perform- 
ance of  certain  limited  duties  during  a  whole 
life-time,  as  the  marriage- vow  and  a  sovereign's 
coronation  oath ;  and  others,  again,  give  a  partic- 
ular form  to  the  entire  character  of  a  man's  life, 
as  the  monastic  and  priestly^  vows.  Among  Ro- 
man Catholics  vows  are  divided  into  two  kinds : 
Solemn,  those  taken  in  the  face  of  the  Church; 
and  simple,  those  made  in  private.  Bishops  are 
considered  to  have  the  power  of  releasing  from 
simple  vows  generally ;  but  the  power  of  dispens- 
ing in  important  simple,  and  in  all  solemn  vows 
rests  with  the  pope;  the  vows  specially  re- 
served for  papal  dispensation  were:  _that_  of 
absolute  and  perpetual  chastity,  entering  into 
a  religious  order,  making  a  pilgrimage  to  Rome 
or  Compostella,  or  of  setting  out  on  a  crusade. 
See  Religious  Orders. 

Vowel  (from  the  French  voyelle;  Latin, 
vocalis),  a  simple  articulated  sound,  which  is 
produced  merely  by  breathing,  accompanied  by 
a  constriction  in  the  larynx,  a  greater  or  less 
elevation  or  depression,  expansion,  and  contrac- 
tion of  the  tongue,  and  contraction  or  expansion 
of  the  lips.  The  vowel  sounds  of  the  English 
alphabet  are  imperfectly  represented  by  five  let- 
ters, a,  e,  i,  o,  u  (and  sometimes  w  and  y)  ;  the 
deficiency  of  our  alphabet  may  therefore  be  seen 
at  a  glance,  when  we  mention  that  there  are  at 
least  13  distinct  shades  of  vowel-quality  in  the 
spoken  language  as  heard  in  the  words  ale,  an, 
ask,  ah,  all;  ell,  err;  eel,  ill;  old,  ore;  pull,  ooze. 
The  long  sound  of  i,  as  in  ire,  and  of  y,  as  in  by, 
although  represented  by  one  letter,  are  really 
compound  vowel  sounds  or  diphthongs.  The 
French  simple  vowel  sounds  u  and  eu,  and  the 
German  0  and  U,  are  not  heard  in  the  English 
language.  See  the  articles  under  the  several 
letters. 

Voyageur,  vwo-ya-zh6r',  a  French-Cana- 
dian term  for  traveler.  It  was  specifically  ap- 
plied to  a  class  of  men  employed  by  the  fur  com- 
panies in  transporting  goods  by  the  rivers  and 
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across  the  land  to  and  from  the  remote  stations 
of  the  Northwest.  They  were  nearly  all  French 
Canadians  or  half-breeds. 

Voynich,  voi'nkh,  Ethel  Lillian  Boole, 
English  novelist:  b.  1864.  She  was  a  daughter 
of  G.  Boole  (q.v.),  and  was  married  to  W.  M. 
Voynich,  a  Polish  writer  in  England.  She  is  the 
author  of  'Russian  Humor^ ;  'Stories  from 
Garshin' ;  'The  Gadfly,'  a  very  striking  story 
which  excited  much  attention  (1897) ;  *Jack 
Raymond*   (1901). 

Voysey,  voi'zi,  Charles,  English  theistic 
clergyman:  b.  London  i8  March  1828.  He  was 
graduated  from  Oxford  in  1851,  took  Anglican 
orders  and  was  curate  of  Hessle,  Yorkshire, 
1852-9,  of  Creighton,  Saint  Andrews,  Jamaica, 
1860-1,  and  of  Saint  Marks,  Whitechapel,  Lon- 
don, 18&1,  but  lost  the  last  position  on  account 
of  a  sermon  of  his  against  endless  punishment 
He  was_  vicar  of  Healaugh,  Yorkshire,  1864-71, 
but  having  published  in  1865  sermons  declared 
to  be  opposed  to  the  Bible  and  the  39  articles, 
he  was  prosecuted  in  the  Chancery  court  and  the 
case  bemg  taken  to  the  judicial  committee  of 
the  Privy  Council  he  was  deprived  of  his  living 
and  forced  to  pay  the  costs  in  1871.  He  subse- 
quently founded  the  Theistic  Church  in  Swallow 
Saint  Piccadilly,  London,  the  church  being  sup- 
ported by  the  "Voysey  establishment  fund.* 
Among  his  published  works  are:  'The  Sling  and 
the  Stone'  (1872-93);  'Theism  as  a  Religion  of 
Common  Sense*  (1894);  'Theism  as  a  Science 
of  Natural  Theology  and  National  Religion* 
(1895);  'Testimony  of  the  Four  Gospels  con- 
cerning Jesus  Christ*    (1896). 

Vred'enburg,  Edric  Walcott,  English 
novelist:  b.  Para,  Brazil,  29  March  i860.  He 
was  educated  at  Tonbridge  School,  Kent,  en- 
tered the  army  and  was  a  lieutenant  in  an  Essex 
regiment  He  has  since  given  his  attention  to 
writing  novels  as  well  as  stories  and  verse  for 
children.  Amon^  his  works  may  be  cited:  'The 
Haunted  House  m  Berkeley  Square* ;  'A  Bitter 
Inheritance* ;  'At  the  World's  Mercy* ;  'By  the 
Queen's  Command.' 

Vreeland,  Herbert  Harold,  American 
railway  president :  b.  Glen,  Montgomery  County, 
N.  Y.,  28  Oct  1856.  He  received  a  common 
school  education  and  worked  his  way  upward 
from  a  humble  position  to  that  of  railway  presi- 
dent In  1893  he  became  president  and  general 
manager  of  the  New  York  Metropolitan  Street 
Railway  Company  and  was  prominent  in  the 
consolidations  which  subsequently  placed  all  sur- 
face railways  on  Manhattan  Island  under  one 
management. 

Vriendt,  frent,  Frans  de.  See  Fums, 
Frans. 

Vriesland,  fres'lant    See  Friesland. 

Vryheid,  fri'hid,  South  Africa,  a  town  of 
Natal,  prior  to  the  South  African  war,  1899-1902, 
belonging  to  the  Transvaal  Republic.  It  is  about 
280  miles  north  of  Durban  by  the  railway 
through  Pietermaritzburg,  Ladysmith,  and  Dun- 
dee, in  the  centre  of  a  district  containing  coal, 
gold,  and  other  minerals.  It  has  Dutch  Re- 
formed, Anglican,  Wesleyan,  and  other  churches, 
a  masonic  temple,  schools,  and  mineral  springs. 
The  district  of  Vryheid  was  ceded  to  a  party  of 
Boers  by  Dinizulu,  a  Zulu  chief,  in  1884,  and  was 
constituted  a  separate  state  under  the  title  of  the 


New  Republic.  In  1888  it  was  incorporated  in 
the  Transvaal.  The  white  population  of  the 
district  is  about  5,800;  of  the  town,  2400. 

Vuillaume,  vwe-yom,  Jean  Baptiste, 
French  violin  maker:  b.  Mirecourt  7  Oct.  1798; 
d.  Paris  19  Feb.  1875.  He  settled  in  Paris  in 
1818,  and  imitated  the  instruments  of  Stradi- 
varius,  the  Amatis  and  Maggini.  He  came  to 
stand  with  Lupot  at  the  head  of  French  musical 
instrument  makers  of  the  19th  century.  Long 
journeys  were  made  by  him  after  special  kinds 
of  woods,  and  he  was  constantly  experimenting 
toward  improvements.  He  received  many  dis- 
tinctions. In  the  Paris  Exposition  in  1S67  he 
was  ranked  above  competition. 

Vul'can,  the  Roman  god  of  fire  and  patron 
of  metallic  handicrafts;  the  son  of  Jupiter  and 
Juno,  and  identical  with  the  Greek  Hephaestus. 
According  to  mythology  Vulcan  was  ugly  and 
deformed,  and  Juno,  ashamed  to  own  such  a 
child,  dropped  him  from  heaven,  when  the  in- 
fant god,  Killing  into  the  sea,  was  rescued  and 
adopted  by  Thetis,  who  kept  him  till  nine  years 
of  age.  He  was  then  restored  to  his  parents. 
Soon  after  his  return  to  Olympus,  Vulcan  took 
his  mother's  part  in  one  of  the  quarrels  be- 
tween husband  and  wife;  Jupiter,  enraged  at 
Vulcan's  audacity,  flung  him  from  heaven.  The 
youth  alighted  on  the  island  of  Lemnos.  break- 
ing his  ankle  in  the  fall ;  here  he  raised  forges 
and  workshops,  and  became  the  chief  of  artif- 
icers. Some  poets,  however,  fix  his  workshop 
on  Olympus,  another  on  Etna,  where  Cyclops 
were  his  chief  assistants.  He  fashioned  Pan- 
dora, and  had  Venus  given  him  for  his  wife,  by 
whom  he  was  father  of  Cupid.  Vulcan  is  repre- 
sented bearded,  covered  with  dust  and  soot,  and 
toiling  hard  at  his  forges. 

Vulcan,  in  astronomy,  the  name  given  a 
planet  between  the  Sun  and  Mercury.  In  1859 
M.  Lescarbault,  a  village  physician  of  Orgeres, 
France,  saw  a  small  dark  planet-like  body  pass 
across  the  sun's  disk.  The  planet  was  called  by 
anticipation  Vulcan,  but  its  existence  still  re- 
mains unconfirmed,  though  M.  Porro  and  M. 
Wolf  of  Ziirich  reported  seeing  its  transit  in  1876. 

Vulcanist,  the  name  applied  to  an  old 
school  of  geologists  at  the  end  of  the  i8th  and 
the  beginning  of  the  19th  centuries,  who  held 
that  most  rocks,  but  particularly  the  basalt,  were 
due  to  volcanic  or  igneous  agencies.  They  were 
opposed  by  the  Neptunists  led  by  Werner,  who 
believed  that  this  rock  in  common  with  most 
others  was  the  product  of  crystallization  from 
water. 

Vul'canite,  the  harder  of  the  two  forms 
of  vulcanized  caoutchouc  (see  Vulcanization). 
It  is  differentiated  from  the  softer  product 
(soft  rubber)  in  containing  a  larger  quantity 
of  sulphur  and  being  cured  at  high  temperatures. 
In  color  it  is  dark-brown,  almost  black,  but  it 
may  be  made  jet-black  by  litharge  or  red  by 
vermilion.  It  is  not  affected  by  the  caoutchouc 
solvents,  or  by  the  mineral  acids  and  alkalies. 
Owing  to  the  large  quantity  of  electricity 
evolved  by  it  when  rubbed,  it  is  much  used  for 
the  plates  of  electrical  machines.  The  other 
applications  of  it  are,  of  course,  very  numerous. 
Ebonite  is  a  rarer  name  for  it  See  India- 
Rubber;  Rubber  MANtiFAcruRES,  American. 

Vulcaniza'tion,  a  method  of  so  treating 
caoutchouc  (q.v.)  with  some  form  of  sulphur  a> 
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to  effect  certain  definite  changes  in  its  properties 
and  obtain  a  softer  or  harder  product.  The 
former  is  known  as  soft  rubber,  the  latter  as 
vulcanite  (q.v.)-  The  inethod  of  preparation 
of  soft  rubber  goods  is  in  general  as  follows  : 
The  gum  is  mixed  with  the  suitable  proportion 
of  sulphur  (usually  5  to  6  per  cent),  while 
other  ingredients  are  added  to  make  the  caout- 
chouc, the  most  expensive  constituent,  go  as  far 
as  possible.  These  other  substances  include 
litharge,  whitings  and  white-lead,  a  common 
formula  being,  rubber  i6,  sulphur  i,  litharge  2, 
whiting  14,  white-lead  2%.  For  some  purposes, 
fabrics  of  cloth  and  rubber,  and  refuse  vulcan- 
ized rubber,  are  also  used  in  the  mixture.  After 
the  mixture  has  been  reduced  to  uniformity  and 
rolled  into  sheets,  it  may  readily  be  fashioned 
into  any  required  shape.  It  may  also  be  ap- 
plied to  one  side  or  both  sides  of  canvas  or 
cloth,  and,  owing  to  the  pronounced  adhesive- 
ness of  the  mixture,  the  coated  goods  may  be 
fashioned  into  articles  of  practically  a  single 
piece.  The  harder  product  (vulcanite)  is  pre- 
pared in  much  the  same  way,  the  chief  difference 
being  in  the  proportion  of  sulphur,  which  is  6 
to  8  parts,  and  m  the  high  heats  employed  in 
curing.  The  process  of  vulcanization  was  in- 
vented by  Charles  Goodyear  (q.v.),  who  ob- 
tained his  first  patent  in  connection  with  it  in 
1844.  See  iNDiA-RtraBER ;  Rubber  Manufac- 
tures, American. 

Vul'gate,  The,  is  the  Latin  translation  of 
Bible,  due  mostly  to  Saint  Jerome  (q.v.),  which 
has  been  adopted  as  the  authorized  Bible  of  the 
Roman  Catholic  Church.  The  name,  vulgata 
bibiliorum  editio,  which  means  common  or  cur- 
rent edition  of  the  Scriptures,  was  first  applied 
to  the  Septuagint  and  then  to  the  Old  Latin 
Version  derived  from  it;  but  after  Saint 
Jerome's  new  translation  came  into  common 
use,  it  inherited  the  name.  Some  scholars  still 
speak  of  the  Old  Latin  Vulgate  or  the  Greek 
Vulgate;  but  the  name,  used  without  qualifica- 
tion, properly  applies  only  to  the  official  Roman 
Catholic  Bible. 

Place  in  History. —  Neglected  for  a  long  time, 
the  Vulgate  has  during  the  last  few  decades  won 
back  from  scholars  a  recognition  of  its  intrinsic 
excellence,  its  importance  for  the  study  of  the 
Bible  text,  and  its  place  in  history.  In  English- 
speaking  countries,  this  is  due  mainly  to  the 
labors  of  Anglican  divines,  such  as  Westcott, 
Wordsworth,  White,  Scrivener,  and  Burkitt. 
Westcott,  for  instance,  regards  it  as  "not  only 
the  most  venerable,  but  also  the  most  precious 
monument  of  Latin  Christianity."  Its  great 
antiquity  and  the  exceptional  qualities  of  its 
translator  make  it  a  most_  valuable  aid  toward 
the  recovery  of  the  original  text.  Its  New 
Testament,  in  its  revised  form,  is  contemporary 
with  the  oldest  Greek  manuscripts  and  embodies 
a  much  earlier  text.  The  Old  Testament  ante- 
dates by  several  centuries  the  oldest  Hebrew 
manuscripts.  Almost  from  the  time  of  its  pub- 
lication, the  Vulgate  has  had  a  very  great  in- 
fluence upon  the  religion  and  civilization  of 
Europe.  It  gradually  became  the  Bible  of  Eu- 
rope; it  has  been  called  the  book  of  the  Middle 
Ages.  Latin  then  was  the  language  of  the  edu- 
cated and  the  Vulgate  their  Bible.  From  it  was 
derived  the  theological  language  of  Europe  and 
much  of  its  thought.  Hebrew  idioms  came 
through  it  to  enrich  our  daily  speech.    National 


literatures  took  their  rise  in  ventures  to  tianslate 
it:  its  text  called  forth  the  most  beautiful  work 
of  the  illuminators  of  manuscripts.  Poetry, 
painting,  and  music  owed  to  it  much  of  their 
mspiration  and  grandeur..  *It  was  the  real 
parent,"  says  Westcott,  *directly  or  indirectly,  of 
all  the  vernacular  versions  of  western  Europe,* 
except  the  Gothic  of  Ulphilas.  The  translators 
of  the  Protestant  versions  had  it  constantly  in 
hand;  though  it  was  *the  guide"  rather  than  the 
source  of  their  work.  Upon  EngUsh  Bibles,  its 
influence  is  very  marked,  particularly  upon  the 
Authorized  Version.  The  Psalter  of  the  Prayer 
Book,  still  used  in  worship,  is  a  translation  of 
the  Vulgate :  such  naturally,  too,  are  all  modem 
Roman  Catholic  versions,  like  the  English  Douai 
Bible. 

Latin  Bible  Before  Saint  Jerome. — The  Vul- 
gate, we  have  implied,  was  preceded  by  an 
earlier  Latin  Bible,  and  its  history  cannot  be 
properly  understood  without  some  account  of 
Us  forerunner.  Throughout  the  4th  century, 
this  Old  Latin  Version,  as  it  is  called,  was  read 
in  all  the  churches  of  northern  Africa  and  west- 
ern Europe,  but  the  tradition  of  its  origin  setms 
to  have  perished.  It  is  known  that  it  was  based, 
not  on  the  original  Hebrew,  but  upon  the  Greek 
of  the  Septuagint.  This  is  its  most  notable  dif- 
ference from  the  Vulgate.  It  can  be  traced  back 
with  certainty  to  the  middle  of  the  3d  century 
and,  with  great  probability, _  even  a  century 
earlier.  Its  place  of  origin  is  unknown ;  nor 
even  can  we  determine  whether  there  were  sev- 
eral distinct  translations,  made  in  different  times 
and  countries,  or  originally  but  one.  The  Old 
Testament  has  survived  in  a  few  books  and  many 
fragments,  but  these  do  not  shed  much  light  on 
their  origin;  and  the  many  manuscripts  of  the 
New  Testament  furnish  to  scholars  no  satisfac- 
tory solution.  The  old  Latin  Version  is  histori- 
cally important  by  reason  of  its  influence  upon 
the  Vulgate;  moreover,  despite  its  variations,  it 
is  a  witness  of  the  highest  value  to  the  current 
New  Testament  text  of  the  3d  century.  The 
books  and  fragments  of  the  Old  Testartient  also 
aid  in  determining  the  text,  and  sometimes  the 
arrangement,  of  the  Septuagint  Certain  books 
of  this  ancient  version,  we  shall  see,  were  re- 
vised by  Saint  Jerome  and  incorporated  in  the 
Vulgate ;  a  few  were  adopted  without  change  and 
remain  part  of  the  Catholic  Bible.  It  was  the 
corrupt  condition  of  the  existing  Latin  text  that 
caused  Saint  Jerome  to  undertake,  first,  a  re- 
vision and  then  a  translation  of  the  Bible.  We 
must  remember  that  in  his  day,  toward  the  end 
of  the  4th  century,  the  old  version  had  been  in 
circulation  about  200  years.  _  It  is  easy  to  see  to 
what  chances  of  corruption  it  was  exposed.  Ex- 
perience proves  that  no  manuscript  can  pass 
through  many  hands  without  the  introduction  of 
frequent  changes  and  in  the 'case  of  this  old 
version,  more  than  the  ordinary  causes  of  cor- 
ruption seem  to  have  been  at  play.  Saint 
Augustine  (q.v.),  a  younger  contemporary  of 
Saint  Jerome,  was  so  conscious  of  the  almost 
innumerable  variations  in  the  current  text  that 
he  advanced  the  theory  —  or  possibly  we  should 
say,  handed  down  the  tradition  —  that  there 
were  almost  innumerable  distinct  translations. 
Saint  Jerome  goes  even  further,  stating  that 
there  were  nearly  as  many  types  of  text  as  there 
were  manuscripts.  This  much  is  clear,  that  the 
confusion  was  almost  hopeless  and  very  perplex- 
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i.ng,  whether  we  consider  public  worship  or  pri- 
vate devotion.  There  was  an  urgent  need  of 
a  revised  text,  and  Latin  Christendom  was  most 
fortunate  in  possessing  two  men  fitted  to  furnish 
it,  Damasus  the  pope  and  Jerome  the  scholar. 
Damasus  was  the  most  distinguished  pontiff  of 
his  century  and  left  to  posterity  the  fame  of  an 
enlightened  and  energetic  reign.  As  to  Jerome, 
Westcott  does  not  exaggerate  in  saying  that  he 
was  the  one  man  in  15  centuries  capable  of  the 
task  he  accomplished ;  without  him,  in  all  prob- 
ability, Europe  would  have  had  to  wait  till  the 
Renaissance  for  a  translation  comparable  to  the 
Vulgate.  ,The  history  of  his  life  is  in  great 
part  the  history  of  its  production. 

Saint  Jerome  (Eusebius  Hieronymus,  as  he 
was  called)  was  born  of  Christian  parents  at 
Stridon,  on  the  borders  of  Dalmatia  and  Pan- 
nonia,  now  Szatad  in  Hungary,  probably  between 
340  and  346  A.D.  His  father,  Eusebius,  a  man 
of  education  and  means,  perceived  the  ability  of 
the  boy  and  sent  him  to  Rome,  at  an  early  age, 
to  complete  his  studies.  There  he  awoke  to  the 
love  of  literature  and,  despite  some  aberrations, 
was  strengthened  in  the  love  of  religion  —  the 
two  impulses  _  which  dominated  his  life  and 
have  left  their  impress  on  western  Europe. 
Unconsciously,  he  was  all  along  preparing  him- 
self for  his  great  task,  the  translation  of  the 
Bible.  He  acquired  a  firm  grasp  of  the  Latin 
idiom,  through  his  deep  study  of  its  literature, 
and  laid  the  foundations  of  his  subsequent 
thorough  knowledge  of  Greek ;  at  the  same  time, 
he  was  fostering  that  religious  spirit  which  later 
caused  him  to  devote  himself  to  sacred  rather 
than  to  secular  studies.  He  was  baptized  in 
Rome  about  366.  Not  long  after,  he  removed 
to  Trier,  in  Gaul,  and  later  (370)  to  Aquileia 
in  North  Italy,  where  in  the  company  of  other 
young  men  of  talent  and  piety,  he  vigorously 
pursued  the  study  of  theology.  The  company 
breaking  up  in  373,  Jerome  traveled  in  the  East, 
visiting  Greece,  Asia  Minor,  and  Syria.  At 
Antioch,  in  Syria,  a  dream  decided  the  work  of 
his  life :  Christ,  in  an  apparition,  reproached  him 
with  being  a  Ciceronian  and  no  Christian. 
Henceforth  he  gave  himself  to  sacred  studies 
and  religious  practices ;  in  his  old  age,  however, 
he  was  able  to  reconcile  with  them  the  reading 
and  teaching  of  pagan  literature.  In  the  sum- 
mer of  374,  he  retired  to  the  desert  of  Chalcis, 
east  of  Antioch,  where  he  spent  five  years  in 
study  and  prayer.  During  this  period,  under 
the  instruction  of  a  Jewish  rabbi,  he  made  a 
diligent  study  of  Hebrew;  at  this  time,  too,  be- 
gan his  correspondence  with  Pope  Damasus, 
which  led  later  to  such  happy  results.  Jerome 
was  ordained  priest  at  Antioch,  in  379,  though 
he  appears  never  to  have  exercised  the  functions 
of  his  office.  In  380,  we  find  him  in  Constanti- 
nople, the  capital -of  the  empire,  where  he  fell 
under  the  spell  of  the  winning  and  cultivated 
Saint  Gregory  Nazianzen.  At  length,  in  381  or 
382,  he  returned  to  Rome.  He  was  soon  ad- 
mitted into  the  closest  intimacy  with  Damasus, 
which  lasted  till  the  pope's  death,  in  December 
^4.  It  was  during  this  period  (in  383)  that 
Jerome,  at  the  request  of  the  pope,  revised  the 
Old  Latin  Version  of  the  gospels  and  shortly 
after,  of  the  remaininR  books  of  the  New  Testa- 
ment. His  Roman  Psalter  was  also  published 
about  this  time.  Jerome  had  great  popularity 
and  influence  at  Rome  under  Damasus,  and,  nat- 


urally, had  made  some  enemies:  their  opposition 
increased  after  his  patron's  death  and  caused 
him  to  leave  Rome  forever,  in  August  385.  He 
returned  again  to  the  East ;  his  eager,  inquisitive 
mind  and  his  spirit  of  piety  both  impelled  him 
to  visit  all  the  holy  places  of  Palestine  and  to 
study  its  topography,  cities,  and  traditions. 
Finally,  in  the  autumn  of  386,  he  settled  at 
Bethlehem,  near  the  cave  of  the  Nativity,  and 
built  A  monastery,  over  which  he  henceforth 
presided.  In  this  retreat,  during  the  last  34 
years  of  his  life,  he  «scorned  delights  and  lived 
laborious  days*  of  study,  writing  and  medita- 
tion :  their  fruit  was  given  to  the  world  in  his 
famous  epistles,  his  commentaries  and  contro- 
versial writings,  but  above  all  in  his  translations 
of  the  Sacred  Books.  In  his  work  on  the  He- 
brew text,  he  was  almost  constantly  assisted  by 
learned  rabbis.    He  died  in  420. 

Revisions  of  Old  Latin  Version. —  New 
Testament. —  Jerome's  work  as  a  reviser  and 
translator  began  with  the  gospels  (383).  These 
books  were  the  most  important  and  familiar,  and 
also,  because  of  their  wide  circulation,  the  most 
corrupt  in  text.  The  task  which  Damasus  com- 
mitted to  him,  was  not  a  new  translation,  but 
merely  a  revision  of  the  familiar  text.  For 
this,  Jerome  collected  and  consulted  the  best 
Greek  manuscripts  he  could  find,  and  with  their 
guidance,  corrected  the  Latin  wherever  the  sense 
required  it.  Shortly  after  the  rest  of  the  New 
Testament  was  corrected  in  the  some  way, 
tliough  more  slightly,  it  appears.  All  this  work 
became  part  of  the  Vulgate :  Jerome  never  made 
a  fresh  translation  of  the  New  as  he  did  of  the 
Old  Testament. 

Old  Testament. —  The  Psalter,  the  prayer 
book  of  the  Church  in  daily  worship,  was 
the  first  book  retouched  by  Saint  Jerome. 
In  the  course  of  his  life,  he  published 
three  editions  of  the  Psalter;  it  will  be 
convenient  here,  for  clearness'  sake,  to  speak 
of  all  three.  The  first  or  Roman  Psalter,  pub- 
lished at  Rome  in  383,  was  adopted  there  for 
public  services  and  continued  in  use  till  the 
time  of  Pius  V.  (1566).  For  this  revision,  Je- 
rome had  recourse  only  to  the  Greek  text.  It 
never  became  part  of  the  Vulgate  and  has  gone 
out  of  use,  except  that  the  invitatory  psalm  (94) 
in  the  Breviary  (q.v.)  and  the  quotations  from 
the  Psalter  in  the  Missal  are  taken  from  it. 
This  revision  itself  becoming  corrupt,  through 
the  errors  of  copyists,  a  second  revision  was 
called  for.  This,  published  at  Bethlehem  in  387, 
is  the  Galilean  Psalter,  so  called,  because  it  was 
adopted  for  public  worship  in  the  churches  of 
Gaul.  It  was  based  likewise  upon  the  Greek 
text,  but  is  a  more  critical  recension  than  its 
predecessor.  It  is  now  used  throughout  the 
Latin  Church  and  has  been  incorporated  in  the 
Vulgate;  yet  it  is  not  Jerome's  best  edition  of 
the  Psalter.  This  is  conceded  to  be  his  third 
or  Hebrew  Psalter,  a  new  translation  made 
directly  from  the  Hebrew  (probably  392). 

Other  books  of  the  Old  Testament  were  re- 
vised by  Jerome  according  to  the  Septuagint 
(q.v.)  :  he  himself  mentions  Job,  Proverbs,  Can- 
ticle of  (Canticles,  and  Chronicles  by  name,  but 
it  is  believed,  from  his  words,  that  he  revised 
all  the  books  of  the  Septuagint  which  are  con- 
tained in  the  Hebrew  Canon.  All,  however,  have 
perished  except  Psalms,  mentioned  above,  and 
Job. 
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Translations  from  the  Hebrew.— Jerome's 
work  as  a  reviser  made  him  thoroughly  ac- 
quainted with  the  great  variations  of  the  Sep- 
tuagint  text  and  threw  him  back,  more  and 
more,  upon  the  Hebrew  as  the  one  standard. 
There,  thanks  to  the  watchfulness  of  the  rabbis, 
he  found  instead  of  the  confusing  variety  of 
the  Septuagint  an  almost  perfect  agreement  in 
the  manuscripts.  The  controversy  with  the  Jews, 
who  taunted  Christians  with  using  a  corrupt 
text,  had  great  weight  in  determining  Jerome 
to  translate  the  Hebrew  Bible.  His  friends,  too, 
were  repeatedly  urging  the  task  upon  him,  so 
he  finally  set  about  it,  not  following  any  set  plan 
(he  began  with  Samuel  and  ended_  with  Esther), 
but  translating  such  books  as  his  friends  re- 
quested. This  translation,  therefore,  it  appears, 
contrary  to  the  impression  of  many,  was  not 
undertaken  as  an  official  work,  destined  for  pub- 
lic services.  He  intended  it  primarily  for  the 
eyes  of  his  friends  and  desired  them,  out  of 
a  fear  of  controversy,  to  keep  it  private.  For 
about  IS  years,  from  390  to  405,  he  labored  at 
this  great  task  and  succeeded  in  translating  all 
the  books  of  the  Hebrew  Canon  (same  as  the 
Protestant  Canon).  Of  the  remaining  books 
of  the  Old  Testament,  which  are  accepted  as 
inspired  by  the  Roman  Catholic  Church,  he 
translated  Tobias  and  Judith  from  the  Aramaic, 
and  from  the  Greek  the  passages  of  Daniel  and 
Esther,  which  are  not  found  in  the  Hebrew 
(Dan.  iii.  24-90,  xiii.-xiv. ;  Esther  x.  4-xvi.  24). 
There  is  ground  for  believing  that  he  translated 
or  revised  the  books  of  Maccabees.  Wisdom 
and  Ecclesiasticus  he  left  untouched,  and  passed 
over  Baruch. 

_  Reception  of  the  New  Translation. — Jerome's 
friends  could  not  keep  their  good  things  to  them- 
selves; his  translations,  eagerly  sought  and 
copied,  and  soon  widely  circulated,  raised  a 
storm  of  opposition.  The  gospels,  indeed,  though 
sanctioned  by  the  authority  of  Pope  Damasus, 
had  been  bitterly  attacked  by  many;  but  when 
his  Old  Testament  was  published  and  the  extent 
of  its  variations  from  the  Old  Latin  rendering 
of  the  Septuagint  became  known,  Jerome  found 
enemies  in  every  quarter.  The  Septuagint  was 
popularly  regarded  as  an  inspired  translation, 
according  to  the  well-known  legend;  to  vary 
from  it  was  to  corrupt  the  word  of  God.  So 
Jerome  was  sacrilegious  and  presumptuous  in 
daring  to  correct  the  venerable  text:  he  was 
disturbing  the  faith  of  the  people.  Even  the 
great  Augustine  at  first  did  not  approve  of  his 
translation.  Jerome  defended  himself  with  more 
than  his  usual  warmth,  especially  against  the 
charge  of  disrespect  toward  the  Septuagint:  for 
had  not  he  spent  years  of  his  life  rendering  it 
faithfully  into  Latin?  Gradually  the  storm  sub- 
sided ;  part  of  his  work  won  favor  and  public 
recognition ;  the  bitter  attacks  were  passed  — 
he  died  in  peace  and  was  recognized  as  a  Saint 
and  Doctor  of  the  Church. 

Vulgate  During  the  Middle  Ages. —  It  was 
long  centuries,  however,  before  the  translation 
of  Jerome  became  the  Vulgate  or  official  version. 
Old  memories  and  affections  were  entwined 
around  the  ancient  text  and  the  new  was  looked 
upon  as_  an  intruder;  just  as  in  our  own  day, 
the  Revised  Version  has  thus  far  made  no  ad- 
vance in  public  favor.  At  Rome,  Jerome  had 
great  prestige  because  of  his  many  friends  there, 
his  reputation  as  a  scholar,  and  the  patronage 


extended  to  him  by  Damasus.  Many  of  the 
clergy  admired  and  used  his  version,  and  the 
example  of  Rome  was  followed  in  different 
parts  of  Europe.  The  remote  provinces,  like 
Britain  and  Africa,  clung  to  the  old.  In  the  6th 
century  we  see  the  new  translation  current 
almost  everywhere  except  in  Africa;  yet  Pope 
Gregory  the  Great,  who  saw  the  beginning  of 
the  next  century  and  died  (604)  just  200 
years  after  Jerome  had  completed  his  trans- 
lation, did  not  enforce  its  usage.  His  marked 
preference  for  it,  however,  turned  the  tide  in 
Its  favor  and  it  spread  rapidly  all  over  Europe. 
In  the  9th  century  it  was  used  throughout  the 
church;  yet  it  is  a  curious  fact  that  the  Old 
Latin  survived  till  the  13th  century  wherever 
the  heresy  of  the  Albigenses  prevailed,  and  even, 
in  Bohemia,  till  the  15th  century  (Berger,  p.  74). 

Corruption. —  The  old  Bible  did  not  die  with- 
out leaving  traces  of  itself  upon  its  successful 
rival.  It  must  be  remembered  that  in  the  early 
Middle  Ages  the  Bible  circulated,  not  in  one 
volume,  but  in  separate  books:  it  easily  hap- 
pened, then,  that  a  new  manuscript  was  copied, 
according  to  the  books  at  hand,  partly  from  the 
old,  partly  from  the  new  translation.  Many 
readings  of  the  Old  Version,  too,  found  their 
way  into  the  new,  particularly  in  the  gospels 
and  epistles,  where  the  familiar  text,  dwelling 
in  the  memory  of  the  scribe,  displaced  Jerome's 
corrected  text.  In  the  synoptic  gospels,  con- 
taining so  many  parallel  passages,  the  text  of 
one  gospel  was  often  substituted  for  the  text 
of  another.  Occasionally,  though  not  frequently, 
a  phrase  was  altered  to  give  clearer  expression 
to  a  dogma.  Other  sources  of  error  existed,  but 
the  chief  of  all  was  the  perennial  one — the  care- 
lessness of  scribes. 

Efforts  to  counteract  this  downward  tendency 
were  unceasingly  made  during  the  Middle  Ages. 
Cassiodorus,  Alcuin,  Lanfranc,  Stephen  Hardmg, 
and  many  others  are  mentioned  as  strenuous 
laborers  in  this  field.  Roger  Bacon,  we  are  told, 
spent  nearly  40  years  correcting  and  explaining 
the  sacred  text.  Schools  even  were  established 
for  the  purpose  of  recovering,  diffusing,  and 
handing  down  to  posterity  the  pure  text  of  (jod's 
word.  Often  the  supposed  corrections  were 
themselves  mistakes;  yet  they  were  perpetuated 
in  many  manuscripts,  with  the  chance  of  being 
accompanied  by  new  errors  in  every  new  copy. 
Their  importance,  however,  must  not  be  exag- 
gerated. The  many  manuscripts  of  the  Vulgate 
which  we  inherited  from  the  Middle  A(;es  show, 
so  far  as  they  have  been  examined,  that  these 
mistakes^  are  seldom  serious  from  a  dogmatic 
or  devotional  point  of  view.  Only  the  printing 
press  seemed  capable  of  preventing  their  multi- 
plication ,  for  the  scholars  of  that  time,  as  White 
says,  had  used  all  the  remedies  that  could  be 
applied  before  the  invention  of  printing. 

Printed  Vulgate. —  The  press,  at  first,  did 
little  toward  the  restoration  of  a  pure  text. 
The  best  texts,  it  is  believed,  were  preserved  in 
the  most  handsome  manuscripts  and  these  were 
too  costly  to  be  sent  to  the  printing  shop.  In- 
ferior texts  were  consequently  the  first  printed 
and  little  criticism  was  applied  to  correct  them. 
The  famous  Complutensian  Bible  made  an 
attempt  at  a  critical  edition  of  the  Vulgate,  but 
its  success  was  slight.  Stephanus,  a  French 
Protestant,  was  somewhat  more  successful.  The 
printing  press  was  multiplying  Bibles  rapidly  and 
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mistakes  as  well,  it  may  be  said.  According  to 
White,  during  the  first  half  century  following 
the  invention  of  printing,  in  1436,  it  is  com- 
puted that  124  editions  of  the  Vulgate  were 
printed;  another  count,  from  1471  to  1599,  enu- 
merates 179  editions. 

These  editions  were  not  mere  reproductions, 
one  of  another;  many  different  manuscripts  had 
been  consulted  and  many  editors  were  at  work, 
each  using  his  judgment  (or  his  whim)  in  the 
correction  and  choice  of  texts.  To  add  to  the 
variety,  several  new  Latin  translations,  by  both 
Catholics  and  Protestants,  were  put  forth. 

Decree  of  the  Council  of  Trent. —  It  is  easy 
to  see  how  bewildering  must  have  been  this 
immense  variety  of  old  and  new  translations. 
A  standard  text  had  become  imperative.  It  was 
necessary,  too,  since  the  question  of  the  Canon 
of  Holy  Scripture  was  debated,  to  determine 
which  books  should  be  included  in  the  Catholic 
Bible.  Accordingly,  in  1546,  the  Council  of 
Trent  closed  the  Canon,  accepting  as  sacred  and 
canonical  all  those  books  which  the  tradition 
of  the  Church,  and  especially  the  Council  of 
Florence,  had  declared  to  be  inspired;  more- 
over, the  decree  specified  that  they  were  accepted 
"as  they  were  had  in  the  Latin  Vulgate.®  In 
the  same  year  the  Council  ordered  that  the  Vul- 
gate be  printed  in  as  correct  a  text  as  possible 
and  requested  the  Pope  to  carry  out  the  measure. 
These  two  important  points  —  the  books  included 
in  the  Vulgate  and  the  text  authorized  by  the 
Roman  Catholic  Church — call  for  separate  and 
somewhat  detailed  treatment. 

Books  Included  in  Vulgate. —  First,  we  give 
a  list  of  the  Vulgate  books,  in  their  proper 
order,  according  to  the  names  which  they  bear 
in  the  Douai  translation.  These  names,  it  will 
be  seen,  often  differ  from  those  of  the  Author- 
ized Version;  they  are  derived  from  the  Sep- 
tuagint  through  the  Latin,  while  the  Protestant 
names  come  in  part  from  the  same  source  and 
in  part  directly  from  the  Hebrew.  We  subjoin 
the  latter  wherever  the  difference  is  notable. 
The  books  of  the  Old  Testament  are:  Genesis, 
Exodus,  Leviticus,  Numbers,  Deuteronomy, 
Josde  (Joshua),  Judges,  Ruth,  I.  and  II.  Kings 
(L  and  II.  Samuel),  III.  and  IV.  Kings  (1 
and  II.  Kings),  I.  and  II.  Paralipomenon 
(Chronicles),  I.  Esdras  (Ezra),  11.  Esdras,  or 
Nehemias,  Tobias,  Judith,  Esther,  Job,  Psalms, 
Proverbs,  Ecclesiastes,  Canticle  of  Canticles 
(Song  of  Songs),  Wisdom,  Ecclesiasticus 
(Sirach),  Isaias,  Jeremias,  Lamentations, 
Baruch,  Ezechiel,  Daniel,  Osec  (Hosea),  Joel, 
Amos,  Abdias  (Obadiah),  Jonas,  Micheas 
(Micah),  Nahum,  Habacuc,  Sophonias  (Zeph- 
aniah),  Aggeus  (Haggai),  Zacharias,  Malachias, 
I.  and  II.  Maccabees.  In  the  New  Testament, 
the  books  and  their  names  are  identical  with 
those  of  the  Authorized  Version,  except  that 
the  last  book  is  called  in  the  one  Apocalypse 
and  in  the  other  Revelation.  The  Vulgate,  as 
finally  adopted  by  the  Roman  Catholic  Church, 
is  a  mosaic :  it  is  made  up  of  direct  translations 
from  Hebrew,  Aramaic,  and  Greek,  of  revisions 
of  Old  Latin,  according  to  the  Septuagint  and 
the  Greek  New  Testament,  and,  lastly,  of  Old 
Latin  translations  unrevised.  (See  Jerome's 
Translation  from  the  Hebrew.) 

Differences  Between  Roman  Catholic  and 
Pro/estant  Bibles. —  The  foregoing  list  will  have 
made  clear  the  most  striking  difference  between 


the  Vulgate  and  the  ordinary  Protestant  Bible 
of  to-day  —  the  inclusion  of  Tobias,  Judith, 
Wisdom,  Ecclesiasticus,  Baruch,  and  I.  and  II. 
Maccabees  among  the  sacred  books  of  the  Bible 
on  an  equal  footing  with  the  rest.  These  books 
were  formerly  printed  in  Protestant  Bibles, 
sometimes  as  integral  parts  of  Scripture,  some-> 
times  with  an  undefined  standing,  more  fre- 
quently as  being  unequal  to  the  other  books,  but 
useful  *for  example  of  life  and  instruction  of 
manners."  With  them  may  be  classed  the  addi- 
tions to  Esther  and  Daniel,  mentioned  in  the 
fifth  topic.  All  these  portions  of  the  Vulgate 
are  now  generally  excluded  from  English  Prot- 
estant Bibles,  but  find  a  place  in  the  Lutheran. 
They  are  still  used  in  the  public  services  of  the 
Anglican  Church.  Subtract  these  books  from 
the  Vulgate  list  and  the  order  of  the  books  in 
the  two  Bibles  will  be  found  identical.  Many 
minute  differences,  which  cannot  be  noticed  here, 
are  found'  in  the  inner  arrangement,  but  more 
particularly  in  the  numbering  of  the  contents  of 
several  books.  Textual  divergences,  naturally, 
are  the  most  numerous,  but  their  extent  and  im- 
portance have  been  greatly  exaggerated.  The 
Canon  remains  the  only  really  great  difference. 

OMcial  Text  of  Vulgate.— The  order  of  the 
Council  of  Trent,  promulgated  in  1546,  that  an 
official  text  of  the  Vulgate  be  printed,  remained 
unfulfilled  till  the  reign  of  Sixtus  V.  (1585- 
1590).  The  attempts  of  previous  pontiffs  had  led 
to  little  result.  Sixtus  summoned  a  commis- 
sion of  cardinals  and  scholars  and  entrusted  them 
with  the  work;  not  content  with  this,  he  applied 
himself  vigorously  to  the  task,  with  more  energy 
than  critical  acumen  and  with  no  scrupulous 
deference  to  the  opinions  of  the  commission. 
The  edition,  called  after  him  the  Sixtine,  was 
completed  and  published  in  1590,  a  few  months 
before  the  death  of  the  Pope.  It  was  soon  found 
to  contain  numerous  errors,  and  all  copies  of 
it  were  recalled  two  years  later  by  Clement 
VIII.,  who  published  a  new  and  more  correct 
text  (1592).  The  Clementine  Vulgate  has  ever 
since  remained  the  official  Bible  of  the  Roman 
Catholic  Church. 

Sixtus  V.  had  prefixed  a  Bull  to  his  edition, 
declaring  that  it  must  be  held  as  "the  true,  law- 
ful, authentic,  and  undoubted"  version  of  the 
Scriptures;  he  forbade  anyone,  under  penalty 
of  excommunication,  to  print  a  different  edition 
of  the  Vulgate.  This  prohibition  was  also  con- 
tained in  the  Clementine  Bull.  The  effect  of  it 
was  to  put  an  end  to  the  intolerable  confusion 
of  texts;  indirectly,  too,  it  is  generally  believed 
to  have  impeded  the  recovery  of  the  true  text 
of  Saint  Jerome.  Some  writers,  Cathoil>:  r-'d 
Protestant,  have  tried  to  extract  from  these 
Bulls  a  dogma  of  textual  accuracy ;  this  position 
is  stultified  by  the  action  of  Pope  Clement,  who 
recalled  the  "authentic"  version  of  Sixtus  and 
published  another  'authentic"  version,  differing 
from  the  former,  it  is  said,  in  3,000  places. 
The  popes  consider  matters  of  discipline,  but 
not  of  dogma,  as  subject  to  rectification.  The 
action  of  Clement  merely  constitutes  his  edition 
the  official  Bible  of  the  Church  and  guarantees 
its  general  trustworthiness  and  its  freedom  from 
doctrinal  or  moral  error.  The  Clementine  Vul- 
gate, claimed  to  be  better  than  any  predecessor, 
but  not  to  be  perfect ;  it  will  probably  give  way 
itself  to  a  more  perfect  version  when  modem 
scholarship  shall  have  arrived  at  assured  results. 
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Value  of  Vulgate  Text. —  Modern  scholarship, 
however,  is  far  from  having  settled  the  exact 
text  either  of  the  Old  or  of  the  New  Testa-; 
ment,  and  Jerome's  version  remains  one  of  the 
best  witnesses  to  the  originals,  though  its  value 
is  not  uniform  throughout  His  revision  of  the 
gospels,  to  quote  Bishop  Westcott,  "represents 
the  received  Greek  text  of  the  4th  century, 
and  so  far  claims  a  respect,*  speaking  roughly, 
equal  to  that  of  a  first-class  Greek  manuscript." 
Jerome,  it  should  be  remembered,  sought  out 
the  best  manuscripts  of  his  day;  the  type  of 
text  he  followed  corresponds  partly  to  that  in 
greatest  favor  at  present,  partly  to  another  now 
no  longer  known.  His  revision  of  the  rest  of 
the  New  Testament  was  not  so  thorough  and 
probably  let  many  inaccuracies  remain ;  he  him- 
self in  his  commentary  on  the  Galatians  departs 
at  times  from  the  received  Latin  text 

In  the  Old  Testament  Jerome  followed  a 
text  almost  identical  with  the  Massoretic,  and, 
therefore,  of  the  greatest  value.  His  transla- 
tion shows  him  to  have  been  «a  good,  but  by  no 
rneans  immaculate,  Hebrew  scholar."  In  general, 
his  work  was  done  with  the  greatest  care  and 
light  was  constantly  sought  from  learned  Jews. 
Tobias  and  Judith,  however,  in  whose  canonicity 
he  did  not  believe  were  translated  hurriedly. 
Almost  all  scholars  would  agree  with  the  judg- 
ment of  White,  who  says,  in  summing  up  this 
matter:  «We  may  confidently  assert  that  the 
general  standard  of  the  translation  is  a  very 
high  one.* 

Literary  Qualities. — The  language  of  the  Vul- 
gate was  based  upon  the  common  conversational 
Latin  of  _  its  day,  used  by  all  classes  of  the 
people;  it  differed  greatly  from  the  literary 
Latin  and  contained  many  v/ords  and  forms  con- 
sidered archaic  _  or  rude.  Despite  the  flavor 
which  this  origin  frequently  gives  to  the  lan- 
guage of  the  Vulgate,  the  translation  is  greatly 
admired  for  its  simplicity,  clearness,  flexibility, 
force  and  majesty.  In  the  poetical  and  prophetic 
books  it  is  unsurpasscJ.  These  fine  literary 
qualities  may  be  attributed  to  the  genius  of 
Jerome ;  yet  they  arc  present  also  in  books 
which  he  did  not  touch.  The  Latin  language, 
indeed,  seems  peculiarly  adapted  to  render 
Hebrew  thought  and  feeling;  thus  the  Vul- 
gate has  ever  been  a  favorite  with  literary  men 
who  love  both  the  Bible  and  the  language  of 
Cicero,  especially  in  continental  Europe. 

English  Translations  of  the  Vulgate. —  The 
first  English  translation  of  the  entire  Vulgate 
is  commonly  attributed  to  Wyclif  (c.  1384). 
The  second  is  the  work  of  Roman  Catholic 
scholars  in  exile,  who  oublished  the  Nc  ..■  Testa- 
ment at  Rheims,  in  1582,  and  the  Old  tt  Douai, 
in  1609.  The  Rheims-Douai  Version  hE3  re- 
mained ever  since  the  Bible  of  English-speak- 
ing Catholics;  passing  through  numerous  edi- 
tions, it  has  lost  much  of  its  original  rough- 
ness and  Latin  phraseology  and  approached 
more  closely  to  the  King  James  Version.  Schol- 
ars acknowledge  its  'anxious  fidelity,®  whether 
in  praise  or  blame,  as  well  as  its  very  great 
influence  upon  the  interpretations  and  vocabulary 
adopted  by  the  Authorized  Version. 

Bibliography. —  White's  lengthy  article,  'Vul- 
gate,* in  Hasting's  'Dictionary  of  the  Bible' 
(to  which  we  are  particularly  indebted)  ;  also 
in  same  Dictionary,  article,  'Latin  Versions,'  by 
Burkitt ;  Westcott,  on  Vulgate,  in  Smith's  D.  B. ; 
Vol.  30 — g 


Kenyon,' Handbook  to  Textual  Criticism  of  New 
Testament* ;  'Our  Bible  and  the  Ancient  Manu- 
scripts,* by  the  same;  Gigot,  'General  Introduc- 
tion to  the  Scriptures*;  Berger,  'Histoire  de  la 
Vulgate  pendant  les  premiers  siecles  du  moyen 
age.*  In  Vigoroux,  'Diet,  de  la  Bible,*  articles 
'Jerome,*  'Latines  Versions* ;  Kaulen,  'Gc- 
schichte  der  Vulg.*  For  fuller  biography,  see 
White;  also  for  hst  of  Vulgate  manuscripts. 

John  F.  Fenlon,  S.  S.,  D.D., 
Professor  of  Sacred  Scripture  and  Hebrew, 
St.  Joseph's  Seminary,  Yonkers,  N.  Y. 
Vulpius,  vool'pe-oos.  Christian  August, 
German  writer:  b.  Weimar,  Germany,  23  Jan. 
1762;  d.  theri  25  June  1827.  He  was  educated 
at  Jena  and  at  Erlangen,  and  under  the  direc- 
tion of  his  brother-in-law,  Goethe,  he  was  later 
secretary  of  the  court  theatre  at  Weimar.  He 
was  appointed,  first  librarian  and  overseer  of  the 
cabinet  of  coins  in  the  library  at  Weimar  in 
1797,  a  position  he  occupied  until  his  death.  He 
wrote  numerous  plays,  romances,  etc.,  which 
were  popular  in  their  <fciy,  but  are  now  scarcely 
remembered  with  the  exception  of  'Rinaldo 
Rinaldini,  der  Rauberhauptmann*  (1797),  which 
has  been  translated  into  various  languaj^es,  and 
widely  imitated.  He  also  edited:  'Kuriositaten 
der  physisch-litterarisch-artistisch-historischen 
Vor-  und  Mitwelt*  ( 10  vols.,  1810-23)  ;  and  'Die 
Vorzeit'   (4  vols.,  1817-21). 

Vulture,  any  of  various  birds  of  prey 
which  habitually  feed  on  carrion.  The  vul- 
tures of  the  Old  and  New  Worlds  are  quite 
distinct,  the  former  constituting  a  family 
iCathartidce)  already  sufficiently  described  un- 
der the  articles  Carrion-crow,  Condor  and 
Turkey-buzzard;  while  the  latter  are  much 
more  nearly  related  to  the  hawks  and  eagles 
{Falconida),  of  which  they  are  considered  to  be 
a  subfamily  (Vulturina)  or  to  form  an  allied 
farnily  (Vulturidie).  This  group  is  distin- 
guished by  the  possession  of  a  strongly-hooked 
compressed  bill;  by  short  tarsi  covered  with 
reticulated  or  small  polygonal  scales.  The  mid- 
dle toe  is  longer  than  the  tarsus,  and  the  hinder 
toe  is  a  little  elevated.  The  claws  are  blunt, 
but  more  or  less  hooked.  The  head  and  neck 
are  frequently  naked  or  covered  with  a  light 
down.  A  large  crop  exists  and  the  intestinal 
caeca  and  syrinx,  wanting  in  the  CathartidcB, 
are  present.  There  are  numerous  other  differ- 
ences in  skeletal  and  other  parts.  The  cinere- 
ous vulture  (Vultur  monachus),  is  distinguished 
by  the  presence  of  a  ruff  of  feathers,  and  by  the 
crest  borne  on  the  back  of  the  head.  It  in- 
habits Europe,  Asia,  and  .\frica,  and  is  com- 
mon. It  may  attain  a  length  of  three  or  four 
feet,  and  its  color  is  a  chocolate-brown  with  the 
naked  head  and  neck  blue.  A  long  tuft  of 
feathers  springs  from  the  base  of  the  wings. 
The  bird  inhabits  wooded  situations  as  a  rule, 
and  appears  to  content  itself  with  carrion,  but 
rarely  ventures  to  attack  living  animals.  The 
nest  is  generally  built  in  a  tree. 

The  genus  Otogyps,  including  the  O.  calvus, 
or  Pondicherry  vulture,  and  the  O.  auricularis 
or  sociable  vulture,  is  distinguished  from  the 
preceding  genus  by  having  a  bare  head  and 
neck,  with  long  wattles  dependent  from  just  be- 
low the  head.  The  sociable  vulture  inhabits 
South  Africa.  It  is  colored  a  general  blackish- 
brown,  and  its  average  length  is  four  feet  The 
naked  head  and  neck  are  light-red.    The  Pondi- 
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cherry  vulture  inhabits  India,  and  is  about  three 
feet  in  length.  Its  head  and  neck  are  flesh- 
colored,  and  the  chest  bears  a  tuft  of  white 
feathers,  the  plumage  generally  being  dark  or 
blackish-brown.  The  genus  Gyps  is  repre- 
sented by  the  griffin  or  fulvous  vulture  (G.  ful- 
vns),  and  is  distinguished  by  the  bill  being  swol- 
len or  distended  at  the  sides,  the  head  and  neck 
being  covered  with  short  down,  and  the  neck 
possessing  a  ruf!  of  long  pointed  or  downy 
feathers.  The  griffin  vulture  inhabits  Europe, 
Asia,  and  Africa.  It  attains  a  length  of  four 
feet,  and  is  of  a  general  yellowish-brown  tint, 
the  tail  and  wing  quills  being  black,  and  the 
neck  ruff  white.  The  head  is  covered  with 
white  down.  It  is  abundant  about  the  Mediter- 
ranean countries,  and  builds  its  nest  on  cliffs. 
It  is  noted  for  its  activity  and  great  powers 
of  flight.  The  Egyptian  vulture  {Neophron 
percnopterus)  inhabits  South  Europe,  Egypt, 
and  Asia.  It  is  white,  the  quill-feathers  of  the 
wings  being  dark  brown  or  black,  and  the  face, 
bill,  and  legs  chiefly  yellow.  It  is  of  small  size 
and  trim  build.  This  bird  is  also  known  under 
the  designations  of  "Pharaoh's  chicken,"  and 
"white  crow,"  and  is  protected  bjr  laws  from  be- 
ing injured.  Besides  carrion  it  devours  all 
kinds  of  refuse  left  by  the  larger  vultures  and 
small  reptiles,  insects,  etc.  In  the  weak  bill  and 
some  other  respects  the  Egyptian  vulture  some- 
what approaches  the  Cathartidce.  The  cele- 
brated lammergeier  or  bearded  vulture  {Gypatus 
barbatus),  a  genus  and  species  distinguished 
from  the  preceding  by  the  head  and  neck  being 
feathered,  and  by  the  cere  being  concealed  by 
bristly  hairs,  resembles  the  eagles  in  appear- 
ance and  habits  and  is  now  generally  considered 
as  the  representative  of  a  subfamily  {Gypce- 
tinx)  of  the  Falconidse.  (See  Lammergeier.) 
Consult:  Dresser,  'Birds  of  Europe'  (London 
1881);  and  Blanford,  'Birds  of  British  India> 
(London  1895). 


Vyasa,  vya'sa  («the  redactor  or  ar- 
ranger"), the  author,  according  to  tradition,  of 
the  Vedas,  the  Mahabharata,  the  Puranas  —  of 
all  ancient  Sanskrit  literature.  It  is  evident 
that  in  this  name  is  embodied  the  fact  that  these 
works  have  from  time  to  time  undergone  re- 
cension. The  name  Homer  has  exactly  the 
same  meaning  as  Vyasa. 

Vyatka,  or  Vtatka,  vS-at'ka,  Russia,  (i)  a 
town,  capital  of  the  government  of  same  name, 
advantageously  situated  near  its  centre  in  a 
beautiful  district  at  the  confluence  of  the  Klin- 
ovka  with  the  Vyatka,  458  miles  by  rail  west 
of  Perm.  Its  houses  are  surrounded  by  gardens, 
and  there  are  also  public  gardens.  It  has  two 
cathedrals  and  also  monasteries.  There  is 
steamer  communication  with  Kazan.  Pop. 
about  27,000.  (2)  The  government  has  an 
area  of  59,329  square  miles.  The  chief  river  is 
the  Vyatka,  which  joins  the  Kama,  a  tributary 
of  the  Volga.  There  are  low  hills,  especially  in 
the  north,  and  forests  of  fir,  oak,  elm,  and  birch 
are  extensive.  Flax  and  hemp  are  important 
crops,  and  among  the  chief  minerals  are  iron 
and  copper,  which  are  extracted  and  smelted. 
.There  are  manufactures  of  woolens,  linens,  pot- 
ash, leather,  firearms,  anchors,  gun-carriages, 
etc.  • 

Vym'wy,  a  river  of  Wales,  rising  in  the 
northwest  of  Montgomeryshire,  and  after  a  cir- 
cuitous course  of  some  35  miles  falling  into  the 
Severn  on  the  Shropshire  border.  Lake 
Vyrnwy,  not  far  from  its  source,  the  chief  res- 
ervoir of  the  Liverpool  waterworks,  completed 
in  1892,  was  formed  by  constructing  a  huge  dsm 
or  embankment  across  the  river  valley,  a  former 
Glacial  lake  basin,  the  result  being  an  artificial 
sheet  of  water  about  five  miles  long  with  an  area 
of  1,121  acres  and  an  available  capacity  exceed- 
ing 12,000  million  gallons.  The  length  of  the 
embankment  is  1,260  feet,  its  height  60,  the 
length  of  the  aqueduct  to  Liverpool  68  miles. 
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Wthe  twenty-third  letter  of  the 
English  alphabet.  It  serves 
both  as  consonant  and 
vowel;  as  consonant  when  it 
begins  a  word  or  syllable, 
and  as  vowel  at  the  end  of  a 
word  or  syllable,  where  it  forms  a  diphthong 
with  a  vowel  preceding  it,  as  in  how,  grew.  Its 
sound  is  that  of  a  voiced  labial  formed  by 
rounding  the  lips  as  for  pronouncing  _  oo,_  then 
contracting  the  aperture  so  that  the  voice  issues 
with  some  friction.  W  is  silent  in  many  words 
and  positions;  examples:  gunwale,  sword,  two; 
wrap,  wrong,  wright.  Words  beginning  with 
wh,  are  pronounced  as  though  the  aspirate  pre- 
ceded, as  indeed  it  did  in  written  Anglo-Saxon: 
thus  whey,  what  are  sounded  hwey,  hwat:  but 
there  is  a  tendency  both  in  Britain  and  the 
United  States  to  drop  the  aspirate  in  such  words 
or  to  minimize  it,  so  that  when,  what,  while 
become  vfen,  v/at,  w'ite:  nor  is  this  mispro- 
nunciation restricted  to  the  vulgar;  it  may  be 
heard  in  the  speech  of  the  cultivated  class ;  but 
it  is  a  vice  of  speech  parallel  to  that  of  the 
lower-class  Cockneys  when  they  confound  v 
with  w,  saying  vile  for  while  and  wile  for  vile, 
varden  for  warden,  and  so  on.  W  is  silent  in 
the  words  who,  whom.  W  in  whole  and  in 
whoop  is  intrusive,  not  existing  in  Anglo-Saxon 
hal,  hoi,  nor  in  French  houper.  In  German  w 
is  a  consonant  only  and  represents^  very  nearly 
the  sound  of  the  English  v,  but  is  a  little  weaker : 
hence  the  English  forename  Edward  is  in  Ger- 
man written  Eduard.  The  consonant  sound  of 
w  in  the  Gothic  languages  is  generally  replaced 
in  the  Latinish  languages  by  gu;  for  example, 
Walter,  Gualtier,  William,  Guillaume,  war, 
guerre.  The  form  (the  letter  v  doubled)  and 
the  name  of  this  consonant  (double  u)  were 
both  a  true  form  and  a  right  name  when  w 
first  came  into  use.  At  that  time — 13th  cen- 
tury—  and  long  after  the  one  character  v  (V) 
stood  for  the  vowel  sound  u  (oo),  and  its  name 
was  00;  at  the  same  time  it  was  used  rs  the 
sign  of  the  consonant  now  represented  oni/  by 
v:  thus,  while  in  form  w  is  what  it  is  called  in 
French,  double  vay,  or  double  ve,  in  sound  it  is 
for  us  what  its  name  in  English  denotes,  that 
of  double  u:    See  U:V. 

Waagen,  va'gen,  Gustav  Friediich,  Ger- 
man art-historian:  b.  Hamburg,  Germany,  i\ 
Feb.  1794;  d.  Copenhagen,  Denmark,  15  July 
1868.  He  was  educated  at  Breslau,  Dresden, 
Heidelberg,  and  Munich,  in  1830  was  appointed 
director  of  the  picture  gallery  at  the  Museum  of 
Berlin,  and  he  accepted  the  chair  of  history 
of  art  at  the  University  of  Berlin  in  1844.  His 
publications  include:  <Kunstwerke  und  Kiinst- 
ler  in  England  und  Paris'  (3  vols.,  1837-9) ; 
"Kitnstwerke    und    Kunstler    in    Deutschland' 


(1843-5) ;  *Die  (Jemaldesammlung  der  kaiser- 
lichen  Eremitage  in  St.  Petersburg*  (1864); 
•Die  vornehmsten  Kunstdenkmaler>  (1866-7) ; 
etc. 

Waahoo',  or  Wahoo.a  small  -tree  (Ulmus 
alala)  of  the  southern  United  States,  having 
small  ovate,  often  falcate,  leaves  and  spreading 
branches,  which  form  an  open,  rounded  head. 
The  branches  have  wide,  wing-like  corky 
ridges,  which  have  suggested  the  name  winged 
elm.  The  tiny  samaras  are  edged  with  a  silky 
fringe.  The  tree,  while  growmg  naturally  in 
damp  places,  is  a  valuable  roadside  shade-tree, 
where  it  is  hardy.  It  has  a  chocolate-colored 
fine-grained,  heart-wood,  which  has  been  used  in 
the  South  for  wheel-hubs. 

The  spindle-tree  (q.v.)  {Euonymus  ameri- 
canus)  is  also  called  waahoo. 

Waal,  wal,  Netherlands,  the  Dutch  name 
for  the  lower  course  of  the  Rhine,  which  enters 
the  country  a  few  miles  above  Nimwegen,  flows 
through  the  province  of  Gelderland,  to  its  con- 
fluence at  Gorinchem  with  the  Meuse,  and 
thence  continues  westward  through  a  many- 
channeled  delta  to  the  North  Sea. 

Wabash,  waTjash,  Ind.,  city,  county-seat  of 
Wabash  County;  on  the  Wabash  River,  and  on 
the  Cleveland,  C.  C.  &  St.  L.,  and  the  Wabash 
R.R.'s;  about  90  miles  northeast  of  Indian- 
apolis and  130  miles  southeast  of  Chicago.  _  It 
is  in  an  agricultural  and  stock-rajsing^  region, 
but  it  has  considerable  manufacturing  interests. 
In  1900  (government  census)  the  city  had  109 
manufacturing  establishments,  with  capital  in- 
vested, $2,430,502.  The  number  of  wage-earn- 
ers was  1,241 ;  and  the  average  annual  amount 
paid  in  wages  was  $s89,3SS-  The  cost  of  ma- 
terial used  was  $1,206,726,  and  value  of  annual 
products  was  $2,225,990.  The  chief  manufac- 
tures are  flour,  paper,  spokes,  carriages,  woolen 
goods,  machine  shop  products,  lumber  products, 
shoes,  and  hats.  Tnere  are  railroad  repair 
shops,  lumber  and  coal  yards.  _  The  principal 
public  buildings  are  the  Soldiers'  Memorial 
Hall,  Masonic  Temple,  Woman's  Orphan  Home, 
and  the  county  court-house.  There  are  three 
parks.  The  educational  institutions  are  a  high 
school,  graded  schools,  Wabash  City  Library, 
and  a  high  school  library.  There  are  four 
banks,  three  national  and  one  private,  having 
(1903)  a  combined  capital  of  $331,000,  and  de- 
posits amountingto  $1457,000.  The  first  settle- 
ment was  made  in  1837  and  the  same  year  the 
town  was  incorporated.  In  1866  it  was  chartered 
as  a  city.  The  government  is  administered 
under  the  charter  of  i866,  which  provides  for  a 
mayor,  who  holds  office  two  years,  and  a  council 
Pop.  (1910)  8,687. 

Wabash,  a  river  which  has  its  rise  in  the 
western  part  of  Ohio,  flows  northwest  until  it 
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enters  Indiana,  where  it  takes  an  almost  west- 
erly course  to  Logansport,  then  flows  southwest 
to  Covington  in  Fountain  County,  then  nearly 
south  to  the  Ohio  River.  For  about  120  miles 
of  its  lower  course  it  forms  the  boundary  be- 
tween Indiana  and  Illinois.  The  total  length  is 
about  355  miles.  It  is  the  largest  tributary  of 
the  Ohio,  entering  it  from  the  north.  The 
Wabash  is  navigable  to  Covington,  about  300 
miles,  and  when  the  water  is  high,  to  Lafayette. 
From  Terre  Haute  to  Huntington,  the  river  is 
paralleled  by  the  Wabash  and  Erie  Canal  which 
connects  the  river  with  Lake  Erie. 

Wabash  College,  located  at  Crawfords- 
viile,  Ind.  It  was  established  by  four  Presbyter- 
ian missionaries  in  1832,  was  first  opened  to  stu- 
dents in  1833,  and  obtained  a  charter  from  the 
legislature  in  1834;  the  present  site  of  the  col- 
lege was  purchased  in  1835.  Though  affiliated 
with  the  Presbyterian  Church,  the  college  is 
non-sectarian  in  control;  the  board  of  trustees 
number  21,  of  whom  four  are  representatives  of 
the  alumni.  Wabash  is  distinctively  a  small 
college  aiming  to  give  thorough  college  training, 
but  not  to  do  technical  or  university  work.  It 
is  not  co-educational,  in  which  respect  it  stands 
almost  alone  among  the  colleges  of  the  West 
and  Middle  West.  Formerly  the  college  con- 
ferred three  degrees,  A.B.,  B.Ph.,  and  B.S.,  re- 
quiring a  thorough  course  in  Greek  for  the 
A.B.  degree.  All  college  courses  now  lead  to 
the  single  degree  of  A.B.  The  course  includes 
104  hours  of  prescribed  work,  and  84  hours 
elective.  Special  courses  are  arranged  by  which 
technical  and  professional  courses  may  be  short- 
ened in  certam  approved  schools.  There  is  a 
fellowship  in  English,  a  students'  loan  fund, 
and  many  prizes.  A  summer  school  under 
private  control  is  conducted  on  the  college 
grounds,  work  in  which  may  count  toward  a 
degree.  There  is  also  a  preparatory  course. 
The  college  grounds  contain  40  acres  located 
in  the  heart  of  the  city.  On  this  campus  are 
South  Hall  (occupied  by  the  biological  depart- 
ment and  the  museum).  Center  Hall,  the  gym- 
nasium. Peck  Scientific  Hall,  and  Yandes  Li- 
brary Hall.  The  library  in  1910  contained  45,000 
volumes ;  the  students  numbered  384. 

Wabasha,  Minn.,  city,  county-seat  of 
Wabasha  County;  on  the  ^lississippi  River,  and 
on  the  Chicago,.  Milwaukee  &  Samt  Paul  Rail- 
road ;  about  30  miles  northwest  of  Winona  and 
about  100  miles  southeast  of  Saint  Paul.  Lake 
Pepin,  an  expansion  of  the  Mississippi,  is  about 
two  miles  above  the  city.  Wabasha  is  in  a  fer- 
tile agricultural  region,  and  has  several  manu- 
factories, chief  of  which  are  flour  and  oatmeal 
mills,  foundry,  machine  shop,  lumber  mill,  soap 
factory  and  a  church  furniture  factory.  The  na- 
tional'bank  has  (1903)  a  capital  of  $50,000  and 
deposits  of  $250,000.  Pop.  (1890)  2,487;  (1900) 
2,528;  (1910)  2,622. 

Wac'camaw,  a  tribe  of  North  American 
Indians  who,  in  the  i8th  century,  lived  on  Wac- 
camaw  River  of  eastern  South  Carolina.  They 
are  last  mentioned  in  1755,  after  which  date,  it 
is  supposed,  they  became  incorporated  with  the 
Catawbas.  From  their  association,  the  Wac- 
camaws  are  believed  to  have  belonged  to  the 
Siouan  stock. 

Waccamaw,  a  river  which  has  its  rise  in 
the  southeastern  part  of  North  Caroh'na,  and 
is  the   outlet   of   Waccamaw   Lake.     It  flows 


south  into  South  Carolina  and  joins  the  Great 
Pedee  on  the  southern  boundary  of  Horry 
County.  _  Below  the  confluence  of  the  rivers,  the 
stream  is  often  called  Waccamaw.  It  enters 
the  ocean  through  Winyah  Bay.  From  the 
source  of  the  Waccamaw  to  the  Great  Pedee  is 
about  130  miles. 

Wace,  was,  an  Anglo-Norman  poet:  b. 
Island  of  Jersey  11 15;  d.  1184.  His  Christian 
name  is  generally  believed  to  have  been  Richard 
or  Robert.  He  was  patronized  by  Henry  II.  of 
England,  who  made  him  a  canon  of  Bayeux, 
Normandy.  Two  important  works  by  him  re- 
main, the  'Brut  d'Angleterre.'  and  the  *  Roman 
de  Rou,>  a  history  of  Rollo  and  the  dukes  of 
Normandy,  including  the  conquest  of  England. 

Wace,  was,  Henry,  English  Anglican  cler- 
gyman: b.  London  10  Dec.  1836.  He  was  edu- 
cated at  Marlborough,  Rugby,  King's  College, 
London,  and  Brasenose  College,  Oxford.  He 
served  curacies  at  Saint  Luke's,  Berwick  Street, 
London  186 1-3,  and  St.  James',  Piccadilly, 
1863-9,  and  Grosvenor  Chapel  1870-2,  was  chap- 
lain of  Lincoln's  Inn  1872-80  and  preacher  there 
1880-96.  He  was  professor  of  ecclesiastical  his- 
tory in  King's  College  1875-83,  in  1881  became 
a  prebendary  of  St.  Paul's,  and  in  1883  chaplain 
to  the  Archbishop  of  Canterbury  and  principal 
of  Kind's  College.  He  was  Boyle  lecturer 
('Christianity  and  Morality')  (1874-5)  and 
Bampton  lecturer  (<The  Foundations  of  Faith*) 
(1879),  but  is  best  known  as  joint  editor  with 
Sir  W.  Smith  of  the  great  'Dictionary  of  Chris- 
tian Biography*  (1877-87),  and  as  himself  the 
editor  of  the  'Speaker's  Commentary  on  the 
Apocrypha'   (1886). 

Wachusett,  wa-chu'set.  Mount,  an  isolated 
peak  in  Worcester  County,  Mass.,  seven  miles 
southwest  of  Fitchburg.  The  altitude  is  2,018 
feet,  and  the  view  from  the  summit,  embracing 
a  picturesque  valley  and  several  small  bodies  of 
water,  is  most  beautiful. 

Waco,  wa'ko,  a  subtribe  of  the  Wichitas 
(q.v.). 

Waco,  Texas,  city,  county-seat  of  McLen- 
nan County;  on  the  Brazos  River  at  the 
mouth  of  the  Bosque,  and  on  the  San  Antonio 
&  A.  P.,  the  Missouri,  K.  &  T.,  the  Waco  & 
N.  E.,  the  Saint  Louis  S.  W.,  the  International 
&  G.  N.  the  Houston  &  T.  C,  and  the  Texas 
C.  R.R.'s;  about  94  miles  north  by  east  of 
Austin  and  85  miles  south  by  west  of  Dallas. 
Waco  is  in  a  fertile  agricultural  region  in  which 
grain  and  cotton  are  the  chief  products. 

Industries. —  In  1900  (government  census) 
the  city  had  166  manufacturing  establishments 
representing  63  different  industries.  The  capital 
invested  in  manufacturing  plants  was  $2,096,741 ; 
the  number  of  wage-earners  1,227,  and  the  aver- 
age annual  amount  paid  to  wage-earners,  $469,- 
129.  The  amount  paid  annually  for  raw  material 
was  $1477,642,  and  the  value  of  the  annual 
products  was  $2,693,907.  The  chief  manufac- 
tures were  cotton  products,  printing  plant  prod- 
ucts, men's  clothing,  wagons  and  carriages, 
watches,  and  foundry  and  machine  shop  prod- 
ucts. The  products  of  the  saddlery  and  har- 
ness works  were,  for  1900,  $427,431,  and  ranked 
first  in  value  among  the  industries  of  the  city. 
Mineral  and  soda  waters  brought  a  combined 
revenue  of  $77433.  Waco  ranked  seven  among 
the  cities  of  Texas  in  the  value  of  manufac- 
tured products.    The  city  is  the  principal  inte- 
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rior  cotton  market  of  the  8tate.  In  1900-1901 
it  received  and  shipped  over  210,000  bales.  _  It  is 
the  great  distributing  centre  between  Austin  and 
Dallas. 

Municipal  Improvements. —  The  city  is  well 
laid  out,  the  streets  are  broad ;  over  60  miles  are 
paved  with  asphalt,  macadam,  and  gravel.  The 
sewer  system  is  excellent,  over  100  miles  of 
mains  have  been  laid  (1904).  The  waterworks 
are  owned  by  the  municipality,  the  purchase  was 
made  in  1903,  and  an  issue  of  $500,000  of  bonds 
was  effected,  and  the  same  were  sold  to  pay  for 
the  water  plant  and  works.  There  are  a  num- 
ber of  artesian  wells,  which  have  a  medicinal 
value  sufficient  to  attract  many  health  seekers. 
A  tubular-well  system  furnishes  daily  nearly 
6,000,000  gallons  of  water.  The  city  is  sur- 
rounded by  considerable  prairie  land  which  is 
used  for  park  purposes,  and  there  are  three  ceme- 
teries. Waco  is  noted  for  its  healthfulness,  cool 
in  summer,  mild  in  winter;  and  with  pure  water 
and  good  sewerage,  there  are  no  opportunities 
for  disease  germs  to  flourish.  Several  bridges 
.span  the  Brazos  River,  one  a  suspension  bridge 
with  475  feet  span.  A  cantilever  bridge,  for 
wagon  traffic,  built  in  1901  by  the  city  and 
county,  cost  nearly  $110,000. 

Public  Buildings. —  The  principal  public 
buildings  are  the  government  building,  county 
court-house,  the  churches,  schools,  banks,  and 
some  of  the  business  blocks.  The  court-house, 
finished  in  1903,  is  built  of  Texas  limestone,  and 
cost  nearly  $300,000.  The  Masonic  Order  of 
Texas  have,  decided  (1904)  to  build  here  a 
Masonic  Temple  which  will  cost  about  $250,000. 
The  city  has  hospitals,  sanatoriums,  and  an  Or- 
phans' Home. 

Churches  and  Schools. —  There  are  47 
churches,  representing  nearly  all  denominations. 
The  educational  institutions  are  four  colleges: 
Baylor  University  (Bapt.),  opened  in  1845; 
Texas  Christian  University  (Christian),  opened 
in  1873:  Saint  Basil's  College  (R.  C),  opened  in 
1900:  Paul  Quinn  College  (African  Methodist 
Episcopal),  opened  in  1881.  There  are  four  in- 
stitutions doing  high  school  work:  two  public 
high  schools,  the  central,  for  white  pupils,  and  the 
high  school  for  colored  pupils.  The  Douglas- 
Schuler  School  (M.  R  So.),  and  the  Academy 
of  the  Sacred  Heart  are  private  schools  doing 
high  school  and  more  advanced  work.  There  are 
13  ward  public  school  buildings  and  one  Roman 
Catholic  parish  school.  Waco  has  two  business 
colleges,  which  have  a  high  standing,  one  city 
library  (building  cost  about  $30,000),  and  sev- 
eral school  libraries. 

Banks  and  Finances. —  Waco  has  four  na- 
tional banks,  two  savings  banks,  and  one  state 
bank,  capitalized  for  nearly  $1,500,000.  The 
municipal  receipts  and  expenditures  are  over 
$400,000.  The  chief  items  of  expense  are  the 
schools  and  the  interest  on  the  bonded  and 
floating  debt. 

Waco  was  surx'eyed  as  a  town  in  1849  and 
incorporated  in  1850.  Its  growth  in  population 
has  been  steady  and  has  more  than  kept  pace 
with  the  growth  in  commerce.  The  rich  sur- 
rounding country  furnishes  raw  products  suffi- 
cient for  the  support  of  a  large  manufacturing 
and  commercial  city.  Pop.  (1880)  7,295; 
(1890)  14445;  (1900)  20,686;  (1910)  26,425. 
Allan  D.  Sanford, 
Mayor. 


Wad,  a  soft  black  mineral,  consisting 
chiefly  of  the  oxides  of  manganese,  MnO>  and 
MnO,  but  with  varying  percentages  of  one  or 
more  other  metallic  oxides  and  also  water.  Sev- 
eral prominent  varieties  and  many  minor  varie- 
ties nave  been  named,  thus  *bog  manganese* 
contains  iron,  silica,  alumina  and  baryta  besides 
the  usual  much  larger  precentage  of  the  man- 
ganese oxides  and  water.  Asbolite  or  "earthy 
cobalt*  contains  oxide  of  cobalt  up  to  32  per 
cent.  Lampadite  contains  from  4  to  18  per  cent 
of  oxide  of  copper.  Wad  frequently  occurs  in 
loosely  aggregated  masses  which  thus  seem  very 
light,  but  its  specific  gravity  rarely  falls  below 
3,  and  is  sometimes  as  much  as  4.26.  Though 
usually  so  soft  as  to  soil  the  fingers,  its  hardness 
may  be  as  high  as_  6.  Besides  the  common 
amorphous  form,  reniform  masses  and  incrusta- 
tions are  frequently  found,  while  beautiful  ar- 
borescent infiltrations  of  wad  occur  in  seams  of 
quartz  and  other  minerals  (see  Figure  12  under 
Mineralogy).  Wad  and  the  closely  related 
mineral  psilomelane  are  important  ores  of  man- 
ganese and  occur  abundantly  in  very  many  lo- 
calities. 

Wad.     See  Gunnery. 

Wadal,  wa-di',  or  Waday,  Northeast 
Africa,  an  extensive  and  semi-civilized  negro 
3tate  in  Central  Sudan,  between  Kanem  and 
Bagirmi  in  the  west  and  Darfur  in  the  east, 
since  1899  recognized  as  within  the  French 
sphere  of  influence.  With  dependencies  its  area 
is  estimated  at  170,000  square  miles  and  its  pop- 
ulation at  about  5,000,000.  It  consists  princi- 
pally of  an  elevated  plateau,  very  fertile  in  some 
parts,  producing  abundantly  maize,  millet,  in- 
digo, cotton,  etc.  Ivory  and  slaves  are  also 
largely  dealt  in.  The  inhabitants  are  warlike, 
and  exercise  tributary  rights  over  several  neigh- 
boring settlements ;  their  aggressive  policy  was 
somewhat  checked  by  the  Mahdi  who  inflicted 
a  crushing  defeat  on  the  sultan  of  Wadai's 
forces  in  November  1888.  This  sultan,  Brahim, 
was  deposed  in  1901  and  succeeded  by  the  pres- 
ent ruler,  Abugazali.  The  kingdom  of  Wadai 
dates  from  1635.  The  prevailing  religion  is 
Mohammedan.    Capital,  Abeshe. 

Waddell,  wod-del',  James  Iredell,  Ameri- 
can naval  officer:  b.  Pittsboro,  N.  C,  13  July 
1824;  d.  Annapolis,  Md.,  15  March  1886.  He 
was  appointed  midshipman  in  the  United  States 
navy  m  1841,  became  lieutenant  in  1855,  and  in 
1861  resigned  his  commission  in  order  to  join 
the  Confederate  navy  the  next  year.  He  was 
engaged  in  the  repulse  of  the  Union  forces  at 
Drewry's  Bluff,  James  River,  Va.,  was  sent  to 
England  by  the  Confederate  government  in 
1863  and  in  1864  took  command  of  the  Shenan- 
doah, with  which  he  began  a  piratical  cruise 
against  the  commerce  of  the  United  States 
which  lasted  13  months.  He  carried  the  Con- 
federate flag  around  the  world,  captured  38  ves- 
sels and  sailed  under  the  Confederate  flag  for 
six  months  after  Lee's  surrender.  He  then 
turned  his  ship  over  to  the  British  government 
which  in  turn  transferred  it  to  the  hands  of  the 
United  States  consul  at  Liverpool.  After  re- 
siding for  several  years  abroad  Waddell  returned 
to  the  United  States  and  in  1875  became  a  com- 
mander in  the  service  of  the  Pacific  Mail  Steam- 
ship Company. 

Waddell,  John  Alexander  Low,  American 
engineer:  b.  Port  Hope,  Ontario,  15  Jan.  1854. 
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He  was  graduated  from  Rensselaer  Polytechnic 
Institute  in  187s,  and  in  1876-7  was  engaged  in 
engineering  work  on  the  Canadian  Pacific  Rail- 
way. He  was  assistant  professor  of  rational  and 
technical  mechanics  at  the  Rensselaer  Institute 
in  187&-88,  and  in  1882-6  was  professor  of  civil 
engineering  at  the  Imperial  University  of  Japan. 
Since  1887  he  has  been  engaged  as  a  consulting 
bridge  engineer.  He  is  a  member  of  various 
American  and  foreign  societies,  and  in  1888 
was  decorated  by  the  Emperor  of  Japan,  Knight 
Commander  of  the  Order  of  the  Rising  Sun. 
He  has  published:  'Designing  of  Ordinary 
Iron  Highway  Bridges^  (1884) ;  <A  System  of 
Iron  Railway  Bridges  for  Japan'  (1886);  *De 
Pontibus*  (1898);  <  Specifications  for  Steel 
Bridges*    (1900) ;  etc. 

Wadding,  woding,  Luke,  Irish  Franciscan 
friar:  b.  Waterford,  Ireland,  16  Oct.  1588;  d. 
Rome  18  Nov,  1657.  After  studying  theology 
at  the  Lisbon  Jesuit  Seminary  he  entered  the 
Franciscan  Order  in  1605,  and  became  professor 
of  divinity  in  the  University  of  Salamanca.  He 
went  to  Rome  in  1618,  where  he  founded  the 
Irish  Franciscan  College  of  St.  Isidore  (1625), 
served  as  papal  councillor  in  the  controversy 
with  the  Jansenists,  whose  tenets  he  held  at 
first,  but  presently  renounced;  and  was  procura- 
tor of  his  order  (1630-4).  He  wrote  <Annales 
Ordinis  Minorum*  (1626-40;  new  ed.  24  vols. 
1731-47);  "Scriptores  Ordinis  Minorum'  (1660; 
new  ed.  1806)  ;  and  edited  Calasio's  posthumous 
'Biblical  Concordance*  (1621)  and  the  works 
of  Duns  Scotus  (1620). 

Waddington,  wodlng-tdn,  George,  Eng- 
lish educator:  b.  Tuxford,  England,  7  Sept. 
1793;  d.  Durham,  England,  20  July  1869.  He 
was  educated  at  Trinity  College,  Cambridge,  and 
received  a  fellowship  there  in  1818.  He  traveled 
in  foreign  countries  for  several  years,  was  ap- 
pointed commissary  and  official  of  prebend  at 
Masham  in  1833;  was  prebendary  of  Ferring, 
Chichester  Cathedral  in  1833-41 ;  and  from  1840 
until  his  death  was  dean  of  Durham.  His 
writings  include :  'Journal  of  a  Visit  to  Some 
Parts  of  Ethiopia*  (1822)  ;  <A  Visit  to  Greece 
in  1823  and  1824*  (1825);  'History  of  the 
Church  from  the  Earliest  Ages  to  the  Reforma- 
tion* (1833)  ;  'History  of  the  Reformation  on 
the  Continent*   (1843)  ;  etc. 

Waddington,  Samuel,  English  poet:  b. 
Boston  Spa,  Yorkshire,  9  Nov.  1844.  He  was 
educated  at  Brasenose  College,  Oxford,  became 
a  contrjbutor  to  the  leading  English  journals 
and  reviews,  and  besides  editing  several  antholo- 
gies, such  as  'English  Sonnets  by  Living  Writ- 
ers* (1881),  and  'Sonnets  of  Europe*  (1886), 
published  also:  'A.  H.  Clough:  A  Monograph* 
(1883),  'Poems>  (1896),  and  'Collected  Poems* 
(1902). 

Waddington,  Fr.  va-d5n-t6n,  William 
Henry,  French  statesman  and  diplomat:  b. 
St.  Remi-sur-l'Avre,  Eure-et-Loir,  11  Dec.  1826; 
d.  Paris  i-  Jan.  1894.  He  was  educated  at 
Trinity  College,  Cambridge,  England,  for  some 
years  devoted  his  attention  to  archxological  re- 
search, was  admitted  in  1865  to  the  Academic 
des  Inscriptions  et  Belles-Lettres,  and  did  not 
enter  politics  until  he  stood  unsuccessfully  for 
the  department  of  the  Aisne  in  1865  and  1869. 
Minister  of  public  instruction  in  the  extremely 
short-lived  cabinet  of  Dufaure  19-24  May  1873, 
he  was  elected  senator  for  the  Aisne  in  1876,  and 


was  again  minister  of  public  instruction  in 
1876-7.  In  December  1877  he  received  the  port- 
folio of  foreign  affairs,  in  1878  took  a  distin- 
guished part  in  the  Congress  of  Berlin,  and  4 
Feb.  1879  became  prime  minister.  His  delay  in 
the  matter  of  needed  reforms  lost  him  the  sup- 
port of  all  parties,  and  he  retired  27  December. 
He  held  the  London  embassy  in  1883-93.  His 
writings  include  editions  of  the  edict  of  Diocle- 
tian (1864)  andLeBas'  'Voyage  Archeologique' 
(1867-77)  ;  an  essay  on  'The  Protestant  Church 
in  France*  in  'Cambridge  Essays*  (1856),  and 
'Melanges  de  Numismatique  et  de  Philologie* 
(1861).  Consult  Mme.  Waddington,  'Letters  of 
a  Diplomat's  Wife*   (1903). 

Wade,  wad,  Benjamin  Franklin,  American 
lawyer  and  political  leader :  b.  near  West  Spring- 
field, Mass.,  27  Oct.  1800;  d.  Jefferson,  Ohio,  2 
March  1878.  In  1821  he  went  to  Ohio,  where 
after  spending  a  few  years  in  farming  he  tcck 
up  the  study  of  law,  was  admitted  to  the  bar 
in  1827,  and  in  1831  formed  a  partnership  with 
Joshua  R.  Giddings  (q.v.),  and  built  up  a  large 
practice.  In  18,57  he  was  elected  to  the  State 
senate  as  a  Whig,  where  he  procured  a  resolu- 
tion against  the  annexation  of  Texas;  he  also 
opposed  the  Kentucky  Slave  Bill,  and  on  this 
account  failed  of  re-election  in  1839;  but  was 
again  elected  in  1841.  He  took  active  part  in 
the  campaign  of  1840,  and  in  1847  was  elected 
the  presiding  judge  of  the  3d  Judicial  Court  of 
Ohio,  where  he  acquired  high  standing  as  a 
jurist.  In  1851  he  was  elected  to  the  United 
States  Senate,  and  re-elected  in  1857  and  in  i8(,3, 
thus  serving  throughout  the  Civil  War.  He 
was  a  firm  opponent  of  slavery,  voted  to  repeal 
the  Fugitive  Slave  Law,  and  in  opposition  to  the 
Kansas-Nebraska  Bill.  After  the  election  of 
Lincoln  in  i860,  he  opposed  any  compromise 
between  the  North  and  the  South;  from  1801-2 
was  chairman  of  the  joint  committee  on  the 
conduct  of  the  war,  and  advocated  a  vigorous 
policy  and  the  immediate  emancipation  of  the 
slaves.  In  1864  he  opposed  the  policy  of  the 
President  and  moderate  Republicans  in  regard 
to  Reconstruction,  and  with  Senator  Davis  issued 
the  Wade-Davis  manifesto  strongly  criticising 
the  President's  policy.  He  was  elected  president 
pro  tent  of  the  Senate,  and  was  thus  acting  vice- 
president  of  the  United  States  in  1865,  after 
Lincoln's  assassination.  His  ability  in  debate, 
fearlessness,  and  honesty  gave  him  a  leading 
position  in  the  Senate  and  commanded  the  re- 
spect of  his  associates.  Consult  Riddle,  'Life 
of  Benjamin  F.  Wade*  (1886). 

Wade,  Sir  Thomas  Francis,  English  diplo- 
matist: b.  London  25  Aug.  1818;  d.  Cambridge 
31  July  1895.  He  studied  at  Trinity  College, 
Cambridge;  entered  the  army  in  1838;  in  184 1 
was  promoted  lieutenant  in  the  98th  regiment, 
detailed  for  service  in  China;  and  was  suc- 
cessively interpreter  at  Hong  Kong  and  vice- 
consul  at  Shanghai.  From  1861  to  1871  he  w;<s 
a  member  of  the  British  legation  at  Peking, 
and  from  1871  to  1883  ambassador  there.  In 
1888  he  was  made  the  first  professor  of  Chinese 
at  Cambridge  University.  His  large  and  im- 
portant Chinese  library  is  now  in  the  posses- 
sion of  that  institution.  He  published  'The 
Peking  Syllabary*  (1859);  <Yti-yen  Tzii-erh 
Chi:  A  Progressive  Course  in  Colloquial  Chi- 
nese* (1867) ;  and  other  standard  works  on 
China  and  the  Chinese. 
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Wadelai,  wa-d€-li'.  Central  Africa,  a  mili- 
tary post  in  the  equatorial  province  of  the  Egyp- 
tian Sudan,  on  the  Nile  not  far  below  the  Al- 
bert Nyanza.  It  is  famous  as  the  chief  station 
of  Emin*  Pasha  (q.v.),  governor  of  the  province, 
who,  after  the  Mahdist  rising,  was  cut  off  from 
civilization,  and  who  was  relieved  by  Stanley. 

Wadesboro,  wadz'bur-o,  N.  C,  town, 
county-seat  of  Anson  Countyj  on  the  Seaboard 
Air  Line  and  the  Atlantic  Coast  Line  R.R.'s; 
about  120  miles  southwest  of  Raleigh  and  50 
miles  southeast  of  Charlotte.  It  is  in  an  agri- 
cultural region  in  which  the  chief  products 
are  cotton  and  tobacco.  The  principal  build- 
ings are  the  county  court-house,  the  Anson 
School  Institute,  opened  in  1854,  and  the 
churches  and  schools  for  both  races.  The  two 
banks,  one  national  and  one  state,  had  (1903) 
a  combined  capital  of  $75,000.  The  national 
ban^  had  deposits  amounting  to  $180,000.  Pop. 
(1910)  2,376. 

Wadham  (wod'am)  College,  Oxford  Uni- 
versity, England,  was  founded  in  1610  by  Do- 
rothy, widow  of  Nicholas  Wadham  of  Mayfield, 
Somersetshire,  England,  for  a  warden,  15  fel- 
lows, 15  scholars,  two  chaplains,  and  two  clerks. 
One  of  the  fellowships  was  diverted  in  1857  to 
the  endowment  of  the  chair  of  experimental 
philosophy.  The  scholarships  have  an  annual 
value  of  $400,  and  are  tenable  for  five  years ; 
and  there  are  besides  10  Hody  exhibitions  (six 
Greek,  four  Hebrew)  of  $250,  two  Wright  ex- 
hibitions (1874)  for  scholars  of  .Manchester 
grammar  school,  etc.  Wadham  College  presents 
to  12  livings.  The  17th  century  college  build- 
ings and  the  college  garden  are  attractive  fea- 
tures ;  the  library  is  rich  in  rare  Spanish  books. 
Among  Wadham's  distin^ished  alumni  are  Ad- 
miral Blake  and  Sir  Christopher  Wren. 

Wadi,  wa'de,  or  Wady  (Arabian,  "ravine"), 
in  Palestine  and  Arabia,  either  a  river  or  river 
valley,  or  the  basin  of  a  torrent.  Renan  thinks 
this  word  was  adopted  by  the  Greeks  and  cor- 
rupted into  oasis.  _  It  has  passed  into  the  Sjjan- 
ish  guad,  with  which  many  of  the  Spanish  river 
names  begin;  thus  Wadi-1-Kebir  (Arab,  "great 
river*)  appears  as  Guadalquivir,  Wadi-l-haja- 
Tah_  ("river  of  stones")  as  Guadalaxara.  The 
ravines  of  Malta  commonly  go  by  the  name  of 
vyed  or  wied,  a  corrupted  form  of  wadi. 

Wadleieh,  George  Henry,  American  naval 
officer:  b.  New  Hampshire  28  Sept.  1842.  He 
was  graduated  from  the  United  States  Naval 
Academy  in  1863  and  was  assigned  to  blockade 
duty  with  the  West  Gulf  Squadron,  serving 
until  the  close  of  the  war.  He  was  commis- 
sioned master  in  1865,  commander  in  1880, 
served  on  the  Arctic  expedition  in  search  of  the 
Jeannette  in  1881,  was  promoted  captain  in  1894, 
and  in  1895-7  was  in  command  of  the  Min- 
neapolis on  the  coast  of  Asia  Minor,  engaged 
in  the  protection  of  American  missionaries.  He 
commanded  the  flag-ship  Philadelphia  in  the 
Pacific  station  during  the  Spanish  war,  and 
after  the  conclusion  of  peace  was  in  command 
of  the  Wabash  at  the  Boston  navy-yard.  In 
1902  he  was  promoted  rear-admiral  and  was  re- 
tired several  months  later  in  that  year. 

Wadlin,  Horace  Greely,  American  statis- 
tician: b.  Wakefield,  Mass.,  2  Oct.  1851.  He 
studied  architecture  in  Salem  and  in  Boston, 
Mass.,  and  in  187S-9  was  engaged  in  the  prac- 
tice of  that  profession  in  the  latter  city.    He 


was  appointed  special  agent  for  the  Massachu- 
setts Bureau  of  Statistics  of  Labor  in  1879  and 
upon  becoming  its  chief  in  1888  abandoned  his 
professional  practice.  He.  resigned  this  posi- 
tion in  1903  to  accept  the  {K)st  of  librarian  at  the 
Boston  Public  Library,  which  he  has  since  occu- 
pied. He  was  a  member  of  the  Massachusetts 
legislature  in  1884-8,  was  supervisor  of  the 
United  States  census  in  1890  and  in  1900,  and 
also  of  the  Massachusetts  census  of  1895.  He 
has  published:  ^Reports  on  Statistics  of  Labor 
of  Massachusetts'  (14  vols.,  1888-1901);  'An- 
nual Statistic  of  Manufactures  of  Massachusetts* 
(16  vols.,  1888-1901) ;  'Decennial  Census  of 
Massachusetts*   (7  vols.,  1895) ;  etc. 

Wadsworth,  wods'werth,  James  Samuel, 
American  soldier:  b.  Geneseo,  N.  Y.,  30  Oct. 
1807;  d.  8  May  1864.  He  was  educated  at 
Hamilton  College,  Harvard,  and  Yale,  tliough 
he  was  not  graduated  from  any  one  of  these  in- 
stitutions; studied  law  with  Daniel  Webster, 
and  was  admitted  to  the  bar  in  1833.  He  did 
not,  however,  practise  his  profession,  his  atten- 
tion being  given  to  the  management  of  his  ex- 
tensive estates  in  western  New  York.  He  en- 
listed as  a  volunteer  in  the  Union  army  early  in 
1861 ;  was  appointed  a  brigadier-general  in  Au- 
gust of  that  year;  and  became  military  gov- 
ernor of  the  District  of  Columbia  in  March 
1862.  In  that  year  also  he  was  the  Republican 
candidate  for  governor  of  New  York,  but  was 
defeated  by  his  opponent,  Horatio  Seymour 
(q.v.).  He  was  engaged  in  the  battles  of  Fred- 
ericksburg, Chancellorsville,  Gettysburg,  and  the 
Wilderness  as  commander  of  a  division,  and 
was  mortally  wounded  in  the  last  named  battle, 
dying  two  days  later. 

Wadsworth,  Ohio,  village  in  Medina 
County;  on  the  New  York,  Pennsylvania  & 
Ohio  Railroad;  about  30  miles  south  of  Cleve- 
land and  15  miles  west  of  Akron.  It  was  set- 
tled in  1816,  and  in  1865  was  incorporated.  It  is 
in  an  agricultural  region  in  which  tobacco  is  one 
of  the  important  vegetable  products.  In  the 
vicinity  are  large  beds  of  coal,  valuable  sand- 
stone quarries,  and  extensive  deposits  of  fire- 
clay. There  are  also  deposits  of  clay  and  ochre. 
The  chief  manufactures  are  door  and  window 
screens,  wagons  and  carriages,  steam  injectors, 
flour,  and  machine  shop  products.  There  are 
eight  churches,  a  normal  school,  graded  public 
schools,  and  a  library.  There  are  two  national 
banks  which,  in  1903,  had  a  combined  capital  of 
S7.<;.ooo  and  deposits  amounting  to  $396,020. 
Pop.  2,000. 

Wady-Halfa,  wa'de-hal'fa,  Egypt,  the  cap- 
ital of  a  second-class  district  in  the  Sudan,  on 
the  east  bank  of  the  Nile,  one  mile  below  the 
second  cataract,  and  at  the  junction  of  the 
branch  lines  of  the  military  railroad  to  Khartum 
and  Kerma.  Its  notable  featuies  are  two  an- 
cient temples.  Pop.  with  suburbs  about 
3,200. 

Wafer,  (i)  A  thin  circular  cake  of  unleav- 
ened bread,  generally  stamped  with  the  Chris- 
tian monogram,  the  cross,  or  other  sacred  sym- 
bol, and  used  in  the  Roman  and  several  other 
churches  in  the  administration  of  the  Eucharist. 
(2)  A  small  disk  of  dried  paste,  used  for  sealing 
letters,  etc. 

Wager,  a  bet  or  something  staked  on  the 
event  of  a  contest  or  some  unsettled  question. 
The  party  whose  opinion  proves  to  be  correct 
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WAGER  POLICY  — WAGNER 


receives  what  has  been  staked  by  both.  By 
statutes  of  England  and  the  United  States,  all 
contracts  or  agreements,  whether  by  parole  or 
in  writing,  depending  on  wagers,  are  null  and 
void,  and  money  due  thereon  cannot  be  recov- 
ered in  any  court  of  law.  A  wager  is  therefore 
merely  a  debt  of  honor.    See  Gambling. 

Wager,  or  Wagering,  Policy,  in  insurance 
law,  a  pretended  insurance,  in  which  the  insured 
possesses  no  legal  interest  in  the  subjei^t-matter 
of  the  insurance  or  the  risk  insured  against. 
Therefore  it  is  really  a  wager  between  insurer 
and  insured  that  the  uncertain  event  referred  to 
will  or  will  not  take  place.  The  "stakes*  of 
the  insurer  are  represented  by  the  sum  insured ; 
those  of  the  insured,  the  paid  premium.  See 
Insurance. 

Wages,  the  payment  given  for  personal 
services,  as  contradistinguished  from  money  re- 
ceived for  anything  sold:  thus  when  an  author 
publishes  a  book,  or  a  shoemaker  sells  a  pair  of 
shoes,  the  sums  received  are  not  wages,  al- 
though they  are  to  the  seller  virtually  the  same 
thing.  The  term  wages  is  now  usually  re- 
stricted to  the  money  paid  at  short  intervals 
for  mechanical  or  muscular  labor,  the  term 
salary  being  applied  to  the  remuneration  of  the 
services  of  bank,  railway,  and  other  managers, 
overseers,  and  clerks,  paid  at  longer  intervals, 
as  quarterly,  half-yearly,  etc. ;  and  fee  to  mono- 
paid  for  the  services  of  lawyers,  doctors,  paid 
at  special  times  according  to  custom.  As  to  the 
laws  regulating  the  rise  and  fall  of  wages,  see 
PouTicAL  Economy;  also  see  Unionism. 

Wagner,  Charles,  French  Protestant 
leader:  b.  Wibersville,  Alsace,  3  Jan.  1852.  At 
the  age  of  14  he  was  sent  to  Paris  to  school; 
was  graduated  at  the  Sorbonne  in  1869;  and 
studied  theology  at  Strasburg  and  Gottiiigen. 
He  was  the  pastor  of  a  small  parish  in  the  French 
province  of  Vosges  until  1882,  when  he  went  to 
Paris,  and  there  opened  a  Sunday-school,  and 
later  began  preaching.  The  publication  of  his 
book  <Jeunesse'  ("Youth")  in  1891  marked  him 
as  a  leader  in  the  ethical  movement  in  France, 
and  his  influence  has  since  continually  in- 
creased. Besides  serving  as  pastor  to  a  large 
congregation,  he  has  taken  an  active  part  in 
many  philanthropic  and  charitable  undertakings, 
and  in  this  work  comes  into  cordial  relations 
with  men  of  all  shades  of  religious  belief.  His 
other  publications  translated  into  English  in- 
clude 'The  Soul  of  Things* ;  <By  the  Fireside' ; 
<The  Better  \Vay> ;  'The  Simple  Life';  'On 
Life's  Threshold'  (1905).  Of  these  'The  Sim- 
ple Life*  has  attracted  particular  interest  in  the 
United  States  and  has  been  widely  commended 
by  religious  and  ethical  leaders.  In  the  fall  of 
igo4.  Pastor  Wagner  visited  the  United  States, 
where  he  made  numerous  addresses.     • 

Wagner,  vag'ner,  Moritz,  German  natural- 
ist: b.  Baireuth  3  Oct.  1813:  d.  Munich  31  May 
1887.  He  studied  at  Eihngen  and  Munich,  and 
made  extensive  scientific  journeys,  in  1852-5 
through  North  and  Central  .America  and  the 
West  Indies  :  in  1857-60  through  the  Andes  from 
Panama  to  Ecuador.  He  was  made  professor 
of  geography  and  ethnology  at  Munich.  Among 
his  writings  are:  'Travels  in  the  Regency  of 
Algiers*  (1841);  'The  Caucasus  and  the  Land 
of  the  Cossacks'  ( 1847)  ;  'Journey  to  Colchis* 
(1850)  ;  'Journey  to  Ararat  and  the  Armenian 


Highlands*  (1848)  ;  'Travels  in  Persia  and  in 
the  Land  of  the  Kurds*  (1851);  'Scientific 
Travels  in  Tropical  America*  (1870) ;  'The 
Darwinian  Theory  and  the  Law  of  Migration 
of  Organisms*    (1868). 

Wagner,  Richard,  German  composer, 
creator  of  the  v  modern  music  drama:  b. 
Leipsic  22  May  1813;  d.  Venice  13  Feb.  1883. 
His  father,  a  clerk  in  the  police  court,  who  had 
been  appointed  chief  of  police  by  Marshal  Da- 
voust  during  the  French  occupation  of  Leipsic, 
died  \yhen  Richard  was  only  six  months  old ;  and 
the  widow,  left  with  seven  children.married,  nine 
months  later.  Ludwig  Geyer,"a  well-known  actor, 
playwright,  and  portrait  painter,  as  well  as  a 
tenor.  His  appearances  at  the  opera  in  Dresden, 
where  he  lived,  gave  young  Richard  opportunity 
to  become  familiar  with  the  operas  then  in 
vogue,  his  favorite  being  Weber's  'Freischiitz* 
which  made  a  deep  impression  on  him  and  de- 
termined the  direction  of  his  own  genius  to  such 
a  degree  that  it  has  been  aptly  said  that  it  was 
Weber  who  wrote  the  first  "Wagner  Operas.* 
When  Geyer  died,  Richard  was  eight  years  old. 
and  he  had  not,  up  to  that  time,  shown  any 
special  talent  for  music;  indeed,  he  played  the 
piano  so  badly  that  his  teacher  told  him  he  would 
never  amount  to  anything.  His  poetic  talent  be- 
gan to  manifest  itself  when  he  was  11.  Shake- 
speare became  his  model,  and  at  16  he  had  com- 
pleted a  tragedy,  a  sort  of  compound  of  Hamlet 
and  Lear,  in  which  he  killed  off  so  many  of  the 
characters  (42)  that  most  of  them  had  to  be 
brought  back  as  ghosts  to  prevent  the  play  from 
coming  to  an  untimely  end.  It  was  his  desire 
to  set  this  to  music  that  first  decided  him,  at  16, 
to  become  a  musician.  He  took  some  lessons, 
and  after  a  few  preliminary  trials,  wrote  a  piece 
concerning  which  he  himself  said  afterward  that 
"Beethoven's  ninth  symphony  appeared  like  1 
simple  Pleyel  sonata  by  the  side  of  this  mar- 
velously  complicated  overture.'*  These  youthful 
extravagances  were  prophetic  of  the  man  who 
was  to  revolutionize  the  opera  by  his  bold 
defiance  of  all  conventions.  In  1830  he  entered 
the  University  of  Leipsic  as  a  student  of  philol- 
ogy and  esthetics ;  but  music  claimed  most  of  his 
attention,  and  he  wrote,  among  other  things,  a 
symphony  which  showed  such  a  remarkable 
mastery  of  the  methods  of  classical  composition 
as  to  indicate  that  he  could  have  become  one  of 
the  great  masters  in  the  concert  field  had  not 
the  inclination  of  his  genius  taken  him  into  the 
operatic  domain.  He  wrote  his  first  opera  at 
Wiirzburg,  where  he  had  secured  an  engage- 
ment as. chorus  master;  it  was  entitled  'The 
Fairies.*  but  was  not  performed  till  five  years 
after  his  death,  at  Munich. 

His  second  opera,  'Das  Liebesverbot*  (based 
on  'Measure  for  Measure'),  had  a  deseryedly 
unsuccessful  production  at  Magdeburg.  ITien  he 
accepted  an  appointment  as  conductor  at 
Konigsberg,  where  he  married  a  pretty  actress, 
Minna  Planer;  and  in  the_  following  year  he 
moved  again,  to  the  Russian  town  of  Riga, 
where  he  wrote  the  libretto  and  the  music  of 
the  first  two  acts  of  'Rienzi.'  This  opera  was 
planned  on  such  a  big  scale  that  he  knew  he 
never  could  have  it  properly  produced  at  a  pro- 
vincial theatre,  wherefore  he  boldly  resolved  to 
go  to  the  headquarters  of  spectacular  opera  — 
Paris  —  and  try  there  to  rival  the  popular  idol, 
Meyerbeer,  in  his  own  field.    With  his  wife  and 
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a  huge  Newfoundland  dog  he  embarked  at  Pillau 
for  London;  the  voyage  lasted  nearly  four 
weeks ;  three  times  the  ship  was  tossed  by  vio- 
lent storms,  and  it  was  during  these  that  Wagner 
got  the  realistic  "local  color*  for  his  'Flying 
Dutchman,'  the  story  of  which  was  engaging  his 
attention  at  the  time.  Paris  did  not  prove  hos- 
pitable to  the  German  musician.  He  tried  in 
vain  to  have  one  of  his  operas  produced;  no 
one  cared  for  the  French  songs  he  wrote,  and 
which  he  was  finally  glad  to  sell  in  Germany 
at  $4  apiece ;  he  could  not  even  get  a  place  as 
chorus  singer  in  a  Boulevard  theatre.  Luckily 
he  found  a  mUsic  publisher,  Schlesinger,  who 
paid  him  for  proof-reading  and  arranging  popu- 
lar melodies  and  operatic  scores  for  piano  and 
cornet  and  other  instruments.  Wagner  also 
wrote  some  interesting  musical  essays  and  novel- 
ties which  were  printed  and  paid  for,  and  which 
contain  many  autobiographic  details.  He  com- 
pleted 'Rienzi'  and  also  wrote  the  music  of  the 
•Flying  Dutchman* ;  but  finally  after  nearly 
three  years  of  starvation  and  numberless  disap- 
pointments left  Paris  for  Dresden,  whence  he 
had  received  a  request  for  his  <Rienzi.' 

With  the  return  to  Germany  begins  the  sec- 
ond period  in  Wagner's  life.  *Rienzi*  was  pro- 
duced at  Dresden  on  20  Oct.  1842,  and  proved 
such  a  brilliant  success  that  there  was  a  demand 
for  his  other  opera,  <The  Flying  Dutchman,' 
which  was  given  on  2  Jan.  1843,  only  about  ten 
weeks  after  <Rienzi.'  This  proved  to  be  less  of 
a  success ;  the  performance  was  poor,  and  the 
audience  was  puzzled  and  displeased  when,  in 
place  of  the  usual  airs  and  processions  it  found 
an  opera  without  arias,  duos,  and  dances  —  an 
opera  so  new  in  form  and  spirit  that  few  could 
understand  it.  Only  four  performances  were 
given.  However,  <Rienzi>  had  made  Wagner 
the  hero  of  the  day;  he  was  appointed  royal 
conductor,  andjcept  that  position  about  six  years. 
His  next  opera,  <Tannhauser,>  departed  more 
widely  still  from  the  accepted  models.  It  was 
produced  on  19  Oct.  1845  and,  to  Wagner's 
chagrin,  seemed  to  give  pleasure  only  in  so  far 
as  it  resembled  the  old-fashioned  operas.  How- 
ever, he  persevered  in  his  path  of  reform  and 
wrote  'Lohengrin.'  It  was  finished  in  1848,  but 
he  could  not  even  get  it  accepted  for  perfortn- 
ance.  Nor  could  he  get  any  attention  for  his 
plans  for  reforming  the  Dresden  Opera.  He 
became  more  and  more  dissatisfied  with  his  posi- 
tion, and  when,  in  1849,  the  revolution  broke 
out,  he  foolishly  joined  the  insurgents.  The  re- 
sult was  that  he  had  to  seek  safety  in  flight ;  his 
companions  were  caught  and  imprisoned,  while 
he  succeeded  in  reaching  Weimar,  where  Liszt 
took  care  of  him  and  provided  him  with  the 
means  of  escape  to  Switzerland.  In  that  home 
of  political  refugees  he  dwelt  during  most  of 
the  years  —  more  than  a  decade  —  that  he  was 
exiled  from  Germany.  For  six  years  he  com- 
posed no  more  operas,  devoting  his  time  to  writ- 
ing essays  on  musical  and  dramatic  subjects  by 
way  of  explaining  his  theories.  Little  attention 
was  paid  to  these,  and  he  might  have  starved 
but  for  the  assistance  of  Liszt  and  other  friends. 
All  this  time  the  plans  for  his  great  'Nibelung 
tetralogy'  were  slowly  maturing  in  his  mind. 
In  1852  the  poems  were  finished  and  printed  and 
on  I  Nov.  1853,  he  began  to  write  the  music  for 
'Rheingold';  it  was  finished  the  following  year 
and   'Die  Walldire'   was  completed  by  March 


1856.  In  the  meantime  he  had  unwisely  accepted 
an  offer  to  conduct  a  series  of  Philharmonic 
concerts  in  London  (1655).  Queen  Victoria 
and  the  public  were  kind  to  him,  but  the  press 
treated  him  shamefully,  his  music  being  described 
as  an  "inflated  display  of  noise  and  extrava- 

fance,"  as  void  of  melody,  etc.  He  got  only 
1,000  for  four  months'  work.  Returning  to 
Switzerland,  he  finished  'Die  Walkiire'  and 
began  the  third  opera  of  the  Nibelung  Tetralogy, 
'Siegfried.'  When  he  had  got  to  the  middle 
of  the  second  act,  he  despaired  of  ever  finishing 
and  producing  this  great  cyclic  work,  and  so 
abandoned  it  for  the  time  being  (in  June  1857) 
and  began  his  'Tristan  und  Isolde,'  which,  being 
a  separate  work,  would,  he  hoped,  re-establish 
his  connection  with  the  stage.  He  completed  it 
in  1859,  but  seven  years  elapsed  before  he  siic- 
ceeded  in  producing  it.  In  i860  he  gave  a  series 
of  concerts  in  Paris;  they  resulted  in  a  large 
deficit.  In  the  following  year  Napoleon  ordered 
a  performance  of  'Tannhauser.'  Wagner  was 
given  to  understand  that  he  must  introduce  a 
ballet  in  the  second  act ;  he  refused  to  do  so,  and 
the  members  of  tlie  Jockey  Club  took  their  re- 
venge by  creating  such  a  disturbance  that  Wag- 
ner refused  to  allow  more  than  three  perform- 
ances to  be  given.  He  thus  received  only  $150 
for  a  year's  hard  work.  Immediately  after  this 
disaster  he  wrote  the  poem  for  his  only  comic 
or  humorous  opera,  'Die  Meistersinger,'  o£ 
which  he  had  made  a  sketch  as  early  as  1845. 

It  was  while  composing  this  opera  that  t1  e 
most  important  event  of  his  life  happened.  He 
seldom  had  much  money,  but  when  he  had  he 
spent  it  with  artistic  lavishness,  nor  did  he 
hesitate  to  live  beyond  his  means.  The  failure, 
through  no  fault  of  his,  of  a  Russian  concert 
project,  left  him  so  deeply  in  debt  in  Vienna, 
that,  to  escape  prison,  he  had  to  hide  in  Ger- 
many. On  3  May  1864,  he  was  preparing  to  dis- 
appear in  the  Suabian  Alps,  there  to  complete 
his  'Meistersinger'  score,  when  a. message  ar- 
rived from  the  new  king  of  Bavaria,  Ludwig  II., 
who  invited  him  to  come  to  Munich  to  live  there 
at  his  expense,  to  compose  operas,  and  produce 
them.  Wagnerwept  for  joy,  and  promptly  pro- 
ceeded to  Munich,  where  'Tristan  und  Isolde* 
was  produced  on  10  June  1865,  and  'Die  Meis- 
tersinger* on  21  June  1868.  But  Wagner's 
enemies  made  life  so  unpleasant  for  him  that  he 
left  Munich  and  took  up  his  abode  in  a  villa 
on  Lake  Lucerne,  where,  after  completing  his 
comic  opera,  he  took  up  'Siegfried'  and  finished 
that  (1869).  The  fourth  and  last  opera  of  the 
Tetralogy,  <G6tterdammerung,'  was  not  com- 
pleted till  1874.  His  plan  of  having  a  special 
theatre  for  the  Tetralogy  built  in  Munich,  having 
failed,  notwithstanding  the  king's  friendship,  he 
now  chose  Baireuth  as  the  best  place  for  such 
a  theatre,  in  which  his  novel  work  could  be  pre- 
sented in  exact  accordance  with  his  intentions. 
To  secure  the  large  sum  needed,  Wagner  socie- 
ties were  founded  in  the  cities  of  Europe  and 
America.  In  August  1876,  three  complete  per- 
formances of  the  Tetralogy  were  giveti,  before 
audiences  including  two  emperors,  a  king,  and 
many  musical  and  other  celebrities.  But  the 
deficit  of  $37,000  discouraged  a  repetition  of  the 
festival.  In  1882,  however,  after  the  completion 
of  'Parsifal,'  another  was  held  devoted  entirely 
to  that  work;  20  performances  were  given  in 
July  and  August    In  the  following  February, 
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Wagner  died  at  Venice  and  his  remains  were 
taken  in  a  special  funeral  train  to  Baireuth. 
After  his  death  his  widow  (Cosima,  the  daugh- 
ter of  Liszt,  whom  he  had  married  in  1870,  four 
years  after  the  death  of  his  first  wife)  continued 
the  festivals,  which  soon  became  enormously 
profitable.  'Parsifal'  remained  a  Baireuth 
monopoly  until  24  Dec.  1903,  when  Manager 
Conried  produced  it  at  the  Metropolitan  Opera 
House,  New  York,  the  receipts  being  over 
$200,000  for  12  performances. 

In  personal  appearance  Wagner  was_  barely 
of  medium  stature ;  his  head  was  large  m  pro- 
portion to_  his  body,  his  forehead  massive,  his 
chin  prominent,  his  lips  refined,  his  eyes  keen, 
yet  kindly  in  expression.  His  life  was  full  of 
disappointments,  which  left  their  traces  in  the 
lines  of  his  face.  He  was  44  years  old  before  any 
of  his  operas  were  heard  in  Vienna,  Munich  or 
Stuttgart,  and  56  before  any  of  them  were  sung 
outside  of  Germany.  This,  of  course,  was 
largely  due  to  the  fact  that  he  refused  to  make 
any  concessions  to  popular  taste,  except  in 
<Rienzi.>  The  next  three  operas — 'Flying 
Dutchman,'  <Tannhauser,>  and  'Lohengrin' — 
created  an  entirely  new  style,  and  by  the  time 
the  public  had  become  accustomed  to  that,  he 
made  another  equally  great  step  forward  in  his 
'Tristan,'  ' Meistersinger,'  'Nibelung  Tetral- 
ogy,' and  'Parsifal.'  These  were  derisively  re- 
ferred to  as  "music  of  the  future,"  by  way  of 
burlesquing  his  idea  of  the  "art  work  of  the 
future.'  This  idea  was  that  music,  sculpture, 
poetry,  painting,  and  architecture  had  had  their 
day  as  separate  arts,  and  that  the  art  work  of 
the  future  was  the  music-drama,  in  which  all 
these  arts  are  united  inseparably.  His  wonder- 
ful pictorial  imagination  is  best  exemplified  in 
'Parsifal.'  Being  almost  as  great  a  poet  as  he 
was  a  composer,  he  always  wrote  his  own  libret- 
tos, whose  theatric  and  literary  merits  place  him 
among  the  world's  greatest  playwrights,  although 
they  must  not  be  judged  apart  from  the  music 
any  more  than  the  music  must  be  judged  apart 
from  the  plot,  the  scenery  and  the  action.  He 
preferred  mythical,  supernatural  subjects  to  the 
historic.  His  operas  are  not,  like  those  of  his 
predecessors,  a  mere  mosaic  of  unconnected 
arias,  duos,  choruses,  and  orchestral  interludes, 
tut,  especially  in  those  of  the  last  period,  every 
part  is  connected  with  every  other  ijart  by  means 
of  leading  motives,  or  characteristic  musical 
phrases  which  are  associated  with  a  particular 
person,  incident,  or  dramatic  emotion,  and 
which  recur  in  uie  music  whenever  the  person 
or  dramatic  idea  with  which  they  are  associated 
recurs  in  the  play.  This  practically  gives  the 
faculty  of  definite  speech  to  the  orchestra,  the 
teauty  and  emotional  power  of  which  he  further 
enhanced  beyond  all  precedent  by  an  _  endless 
variety  of  new  tone  colors  and  expressive  har- 
monies. He  also  created  an  entirely  new  style 
of  dramatic  vocalism,  which  it  took  the  singers 
years  to  master,  but  with  which  they  are  now 
celebrating  their  greatest  triumphs ;  to-day  Wag- 
ner's operas  are  more  popular  and  profitable  than 
any  others.  Apart  from  his  operas,  the  list  of 
Wagner's  works  includes  some  mediocre  piano- 
forte pieces,  several  good  songs,  and,  for  orches- 
tra, the  'Siegfried  Idyll,'  and  three  marches, 
the  'Huldigunesmarch,'  the  'Kaisermarch,'  and 
the  'Philadelphia  Centennial.'  This  last,  like  his 
other   miscellaneous   works,    is   mediocre.    His 


literary  works  comprise  ten  volumes  of  dra- 
matic poems  and  essays  on  musical  and  phil- 
osophical subjects,  some  of  them  wordy  and 
wearisome,  others  extremely  keen  and  sug- 
gestive; English  version  by  Ellis,  who  is  also 
translator  of  Glasenapp's  monumental  biography 
in  5  or  6  vols.  The  letters  of  Wagner  to  Liszt 
and  other  friends  are  extremely  valuable ;  foil 
use  is  made  of  them  in  the  most  elaborate  biog- 
raphy in  the  English  language,  by  Finck  (1893). 
Other  biographic  and  critical  books  are  by  Jul- 
lien  (1886),  Tappert  (1883),  Muncker  (1891), 
Liszt,  Wolzogen  (1883),  Pohl,  Nohl,  Porges, 
Hueffer,  Chamberlain  (1892),  Nietzsche,  Schure, 
Kufferath,  Oesterlein,  Dannreuther  (in  Grove), 
Henderson  (1901),  Krehbiel  (1891),  Kobbe, 
Newman,  Weissheimer ;  thematic  guides  by 
Wolzogen,  Kobbe,  Heintz,  Freda  Winworth. 
Henry  T.  Finck, 
Musical  Director  New  York  ^Evening  Post.'* 
Wagner,  Rudolf,  German  physiologist:  b. 
Baireuth,  Bavaria,  30  July  1805;  d.  Gottingen, 
Germany,  13  May  18^.  He  was  educated  at 
Erlangen,  Wiirzburg,  and  at  Paris,  was  appointed 
professor  of  zoology  at  the  University  of 
Erlangen  in  1833,  and  in  1840  was  called  to  that 
chair  at  the  University  of  Gottingen,  where  he 
remained  until  his  death.  He  published:  'Lehr- 
buch  der  vergleichenden  Anatomie'  (2  vols., 
1834-s)  ;  'Handworterbuch  der  Physiologic'  (4 
vols.,  1842-3) ;  'Vorstudien  zu  einer  wissen- 
schaftlichen  Morphologic  des  menschlichen  Ge- 
hirns  als  Seelenorgans'  (2  vols.,  1860-2)  ;  etc. 

Wagner,  Siegfried,  German  musical  con- 
ductor, son  of  Richard  Wagner  (q.v.)  :  b.  Lu-  • 
cerne,  Switzerland,  6  June  i86g.  He  was  intended 
for  an  architect,  but  being  bent  on  adopting  the 
profession  of  his  father,  he  left  the  Polytechnic 
school  and  studied  music  under  Kniese  and 
Humperdinck.  He  became  a  musical  conductor 
in  1893,  traveling  in  this  capacity  on  the  Con- 
tinent and  in  England,  and  in  1896,  and  again 
in  1899,  conducted  the  performances  of  'Der 
Ring  des  Nibelungen'  at  Baireuth.  He  is  the 
composer  of  the  operas  'Der  Barenhauser'  to 
his  own  text  (1899),  arid  'Herzog  Wildfang' 
(1901);  and  various  orchestral  pieces. 

Wagon,  a  four-wheeled  vehicle  for  the 
transport  of  goods  or  passengers,  drawn  gener- 
ally by  horses.  To  enable  the  vehicle  to  turn 
as  quickly  and  in  as  little  space  as  possible,  the 
fore  pair  of  wheels  are  often  made  smaller  than 
the  hind  pair,  and  to  increase  this  advantage 
still  further  the  axle  of  the  fore-wheels  is  fre- 
quently fixed  to  the  bottom  of  the  vehicle  by  a 
swivel  joint,  in  which  case  the  shafts  are  at- 
tached to  the  fore-axle.  The  framework  of  the 
wagon  is  usually  mounted  on  springs. 

Wagram,  va'gram,  Austria,  a  village  on 
the  left  bank  of  the  Rossbach,  12  miles  north- 
east of  Vienna,  famous  for  the  great  battle  be- 
tween the  French  under  Napoleon  and  the 
Austrians  under  the  Archduke  Oiarles,  on  5 
and  6  July  1809.  Napoleon  had  obtained  rein- 
forcements after  the  severe  loss  which  he  sus- 
tained at  Aspern  and  Essling,  and  was  able  to 
throw  an  army  of  150.000.  with  550  cannon, 
across  the_  Danube  on  5  July.  The  Au.strians, 
who  occupied  a  strong  position  at  Wagram.  were 
immediately  attacked,  but  the  first  day  with  lit- 
tle success.  On  the  following  morning  the 
archduke   fell    upon    the   French   centre   under 
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Massena,  and  then  upon  their  left,  producing 
confusion  ending  in  total  rout.  A  successful 
attack  upon  the  Austrian  left  and  centre  by 
Davoust  and  MacDonald  compelled  the  arch- 
duke to  retreat,  which  he  did  leisurely  and  in 
good  order,  carrying  with  him  about  7,000  pris- 
oners, but  leaving  behind  him  25,000  dead  and 
wounded  on  the  field,  the  French  loss  being 
probably  about  equal.  On  the  12th  an  armistice 
was  signed  at  Znaim,  and  negotiations  were 
commenced  for  a  peace,  which  was  concluded 
on  the  14th  October  at  Schonbrunn,  and  by 
which  Austria  ceded  all  her  seacoast  to  France ; 
Bavaria  and  Saxony  were  enlarged  at  her  ex- 
pense; part  of  Poland  in  Galicia  was  given  to 
Russia,  and  Joseph  Bonaparte  was  acknowledged 
king  of  Spain. 

Wagtail,  a  small  passerine  bird  of  the 
family  Motacillida,  so  called  from  the  habit  of 
jerking  the  long  tails  when  running  or  perching. 
In  this  family,  which  also  includes  the  pipits 
(Anthus)  or  titlarks  (q.v.),  the  bill  is  slender, 
straight,  and  notched  at  the  tip;  the  tarsi  very 
long  and  slender  for  a  passerine  bird ;  the  wing 
with  nine  primaries  and  elongated  inner  sec- 
ondaries, and  the  tail  long.  About  100  species 
are  known,  most  of  them  belonging  to  the  Old 
World.  North  America  has  four  species  of 
pipits  and  three  wagtails,  one  of  which  {Budytes 
navus)  is  abundant  in  Alaska,  the  others  (Mota- 
cilla  alba  and  M.  ocularis)  are  stragglers  from 
Europe  and  Asia,  respectively.  The  wagtails 
inhabit  meadow-lands  and  pastures,  and  fre- 
quent pools  and  streams.  They  are  agile  run- 
ners, and  have  an  easy,  undulating  flight.  The 
food  consists  of  insects,  worms,  snails,  etc., 
especially  such  as  may  be  found  by  wading. 
Their  nests,  built  on  the  ground,  contain  from 
four  to  six  eggs.  A  well-known  European  spe- 
cies is  the  pied  wagtail  (Motacilla  yarrcllii),  a. 
permanent  resident  in  Great  Britain.  The  white 
wagtail  (Af.  alba\  is  common  in  France  and 
southern  Europe,  is  widely  distributed  in  Asia, 
and  occasionally  wanders  to  Greenland;  it  re- 
sembles the  preceding  species,  but  is  rather  slen- 
<ler  in  form,  and  has  the  throat  and  part  of 
the  head  and  neck  alone  black,  the  _  general 
•color  of  the  upper  parts  being  of  a  light  ash 
gray.  The  blue-headed  wagtail  (Budytes  Aa- 
vus)  is  about  6^  inches  long,  yellowish  green 
above,  bright  yellow  below,  the  head  bluish 
gray  except  for  the  yellow  throat  and  white 
superciliary  stripe.  This  species  is  distributed 
extensively  over  Europe  and  Asia,  and  breeds 
plentifully  in  Alaska.  The  nest  is  formed  of 
roots  and  moss  sometimes  lined  with  feathers, 
and  placed  in  a  hollow  on  the  ground.  The 
name  of  water-wagtail,  sometimes  applied  to  the 
pied  wagtail  in  England,  is  in  the  United  States 
■often  given  to  the  water-thrush  (Seiurus  nove- 
boracensis),  one  of  the  warblers  (q.v.). 

Consult:  Dresser,  _< Birds  of  Europe';  See- 
bohm,  < Birds  of  Asia';  and  the  writings  of 
Nelson,  Turner,  and  Murdoch  on  the  ornithol- 
ogy of  Alaska. 

Wah,  the  Nepalese  name  of  the  panda 
(q.v.). 

Wahabees,  wa-ha'bez,  Wahabis,  or  Waha- 
Intes,  a  Mohammedan  sect,  founded  in 
Arabia  about  1745  by  Abd-el-Wahab,  a  mer- 
■chant  as  well  as  an  oriental  scholar  of  high 
attainments,  who  could  not  help  observing  the 
•corruption    both    in    doctrine    and    in    practice 


prevalent  among  the  professed  sons  of  Islam, 
especially  the  Turks.  He  deemed  it  his  mission, 
not  to  teach  a  new  religion,  but  to  purge  the 
Innovations  and  errors  which  had  crept  into  the 
old  faith,  and  to  restore  the  doctrines  and 
observances  to  strict  harmony  with  the  teach- 
ings of  the  Koran  and  the  Sunna.  He  in- 
veighed against  the  idolatrous  veneration  for 
the  Prophet  and  other  saints,  denying  the  in- 
tercession of  saints  altogether.  He  was  an 
enemy  to  the  gaudy  decorations  of  the  mosques 
and  the  rich  dresses  worn  by  the  Turks,  and 
strictly  prohibited  the  use  of  tobacco.  All  who 
should  oppose  this  reformation  were  to  be  de- 
stroyed by  fire  and  sword.  The  first  of  Abd- 
el-Wahab's  important  converts  was  the  young 
and  ardent  chief  Sa'ud  (or  Saoud),  who  ruled 
over  the  little  territory  surrounding  the  fortified 
town  of  Derayeh  (or  Dureeyeh),  and  who  after- 
ward became  the  son-in-law  of  the  reformer. 
Abd-el-Aziz  and  Ibn  Sa'tid,  the  son  and  grand- 
son of  this  chief,  carried  their  arms  to  the  ut- 
most limits  of  the  Arabian  peninsula,  subjugat- 
ing and  converting  numerous  tribes  of  Bedouins, 
and  plundering  the  treasures  of  the  mosques. 
The  province  of  Nejed  became  the  chief  seat 
of  their  power,  but  Sa'iid  II.  soon  extended  it 
over  the  greater  partof  Arabia,  over  which  he 
administered  justice  in  the  manner  of  the  ca- 
liphs. In  1803  he  captured  Mecca,  and  soon 
conquered  Hejaz.  The  loss  of  the  sacred  city 
at  last  roused  the  Turks  to  action,  and  Mehemet 
Ali,  pasha  of  Egypt,  was  appointed  in  1804  to 
the  task  of  crushing  the  fanatics.  Nothing  of 
importance,  however,  was  done  till  1812,  when 
the  Egyptians  took  Medina  and  drove  the  Wa- 
habees out  of  Hejaz.  In  1815  Ibrahim  Pasha 
undertook  an  expedition  to  central  Arabia  to 
crush  the  power  of  the  sect  at  once  and  for- 
ever; but  it  was  not  until  1818,  after  much  hard 
fighting,  that  he  fairly  succeeded  in  dispersing 
the  Wahabee  forces  and  taking  their  capital, 
Derayeh,  which  he  laid  in  ruins.  Abdalla,  the 
son  and  successor  of  Sa'iid,  and  some  of  his 
ministers,  were  made  prisoners,  and  sent  off  to 
Constantinople,  where  they  were  executed.  The 
Egyptians  were  not  able  to  maintain  the  su- 
premacy which  they  had  acquired;  gradually 
the  Wahabees  regained  their  influence  in  the 
centre  of  the  peninsula;  and  soon  after  the 
death  of  Mehemet  Ali,  in  1849,  the  Egyptians 
gave  up  the  struggle.  Palgrave  visited  them 
in  1863,  and  Col.  Pelly  in  1865,  and  published 
the  fact  that  the  Wahabees,  under  the  rule  of 
Feysul,  at  once  their  emir  (temporal  ruler) 
and  imaum  (spiritual  chief),  extended  their 
sway  over  a  wider  territory  than  ever  before, 
and  threatened  to  control  by  their  arms  and 
influence  the  whole  peninsula.  Since  1870,  how- 
ever, their  power  has  been  on  the  decline.  Nu- 
merous fanatical  Mohammedan  bodies,  evi- 
dently allied  to  the  Wahabees,  have  settled  in 
India,  and  by  their  turbulence  and  conspiracies 
have  caused  great  uneasiness  to  the  British  gov- 
ernment. Consult :  Palgrave,  'Travels  in  Ara- 
bia' ;  Hunter,  <Our  Indian  Mussulmans' 
(187(5)  ;  Burckhardt,  'Notes  on  the  Bedouins 
and  Wahabys'  (1834). 

Wahkiakum  (the  name  of  a  former  chief). 
A  tribe  of  the  Chinookan  stock  of  North  Amer- 
ican Indians,  formerly  living  near  the  mouth  of 
Columbia  River,  in  Washington.  They  were 
originally  a  part  of  the  Chinook  tribe,  but  sep- 
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arated  in  the  latter  part  of  the  i8th  century, 
under  Chief  Wahkiakum,  whose  name  they 
afterward  assumed.  They  were  first  noted  by 
Lewis  and  Clark.  A  county  in  southwestern 
Washington  bears  their  name. 

Wahl,  William  Henry,  American  scientist: 
b.  Philadelphia,  Pa.,  14  Dec.  1848.  He  was 
p;raduated  from  Dickinson  College,  Carlisle,  Pa., 
in  1867,  studied  at  the  University  of  Heidelberg, 
and  subsequently  made  a  special  study  of  min- 
eralogy, geology,  and  chemistry.  He  was  pro- 
fessor of  physic*  and  physical  geography  at 
the  Central  High  School  at  Philadelphia  in 
1873-4;  resident  secretary  at  the  Franklin  In- 
stitute; and  editor  of  the  'Journal*  of  Franklin 
Institute  in  1870-4,  and  in  1876  became  editor 
of  the  Philadelphia  *  Polytechnic.'  He  was  as- 
sociate editor  of  the  'Engineering  and  Mining 
Journal*  in  1878-^,  editor  of  the  New  York 
'Manufacturer  and  Builder'  in  1880-2  and  then 
resumed  his  former  post  at  the  Franklin  In- 
stitute, which  he  still  holds.  He  has  published 
'Galvano-plastic  Manipulations*  (1883);  'Pre- 
parations of  Metallic  Alloys*  (1893)  ;  'Histor- 
ical Sketch  oi  the  Franklin  Institute*  (1894)  5 
etc. 

Wahoo,  wa-hoo'.  Neb.,  city,  county-seat  of 
Saunders  County;  on  Cottonwood  Creek,  and 
on  the  Chicago,  B.  &  Q.  and  the  Fremont,  E.  & 
M.  V.  R.R.'s;  about  45  miles  west  of  Omaha. 
It  is  in  a  fertile  agricultural  region  in  Which 
the  principal  products  are  wheat  and  corn.  The 
chief  shipments  are  wheat,  com,  and  live-stock. 
There  are  11  churches,  a  high  school,  elementary 
schools,  and  a  public  library.  The  Luther  Acad- 
emy, under  the  auspices  of  the  Evangelical 
Lutheran  Church,  was  chartered  in  1883.  The 
three  banks,  two  national  and  one  state,  had, 
in  1903,  a  combined  capital  of  $150,000  and 
deposits  amounting  to  $545,960.  Pop.  (est.) 
2.200. 

Wahoo.     See  Waahoo. 

Wahow'pum  ("willow  people"*),  a  small 
tribe  of  the  Shahaptian  stock  of  North  Amer- 
ican Indians,  occupying  the  village  of  Hahau  on 
the  north  bank  of  Columbia  River,  near  the 
mouth  of  OIiv«  Creek,  in  Klickitat  County, 
Washington.  They  have  never  been  officially 
recognized. 

Wahpekute  ("shoot  among  deciduous 
trees"),  a  division  of  the  Santee  of  the  Dakota 
confederacy  of  the  Siouan  stock  of  North  Amer- 
ican Indians.  They  are  now  officially  regarded 
as  "Santees,"*  of  whom  there  are  1,300  under 
the  Santee  Agency,  Nebraska. 

Wahpeton,  wa'pe-tun  {IVa'qpe'fong-won^, 
"dwellers  among  deciduous  trees'*).  A  divi- 
sion of  the  Dakota  confederacy  of  the  Siouan 
stock  of  North  American  Indians.  Like  the 
other  Dakota  tribes  they  lived  largely  by  hunt- 
ing and  were  noted  warriors.  There  are  now 
1,030  Sissetons,  "cut-heads,**  and  Wahpetons  un- 
der the  Devils  Lake  agency.  North  Dakota,  and 
1,950  Sissetons  and  Wahpetons  under  the  Sisse- 
ton  agency,  South  Dakota,  but  the  numbers  of 
the  individual  tribes  are  not  known.  See  Mc- 
Gee,  'The  Siouan  Indians,'  15th  Rep.  Bureau 
of  American  Ethnology,  Washington,  1897. 

Wahpeton,  wa'pe-ton,  N.  D.,  city,  county- 
seat  of  Richland  County;  at  the  confluence  of 
the  Red  River  of  the  North  and  the  Sioux 
Wood  River,  and  on  the  Great  Northern,  the 


Northern  P.,  and  the  Chicago,  M.  &  St.  P. 
R.R.'s,  opposite  Breckenridge,  Minn.,  and  about 
43  miles  south  of  Fargo.  It  was  settled  in  1872 
by  M.  T.  Rich ;  became  a  village  in  1881 ;  and 
in  1884  was  chartered  as  a  city.  The  chief  in- 
dustrial establishments  are  flax  fibre  works,  flour 
mills,  machine  shops,  wagon  factory,  and  lum- 
ber mills.  It  has  grain  elevators  and  lumber 
yards.  The  principal  buildings  are  the  county 
court-house,  churches,  and  schools.  There  are 
eight  churches.  The  educational  institutions 
are  the  Red  River  Valley  University,  the  State 
Academy  of  Science,  the  Lutheran  Bible  School, 
and  public  and  parish  schools.  The  three  banks 
have  a  combined  capital  of  $160,000.  The  gov- 
ernment is  vested  in  a  mayor  and  a  council  of 
six  members  elected  biennially.  About  one  half 
the  population  are  Scandinavians,  Germans,  and 
Bohemians  combined,  the  rest  are  American- 
born.    Pop.  2,400. 

F.  Falley, 
Editor  '^  Globe.'* 

Wahsatch  (wa'sach)  Monntains,  a  range 
in  Utah,  the  eastern  boundary  of  the  Great 
Basin^  extending  from  the  northern  boundary  of 
the  State  south  nearly  to  the  Colorado  River. 
Several  peaks  are  nearly  12,000  feet  high ;  at  the 
base  and  among  the  foot-hills  are  deep  caiions. 
Silver  in  large  quantities  is  found  in  these  moun- 
tains.   See  also  Rocky  Mountains;  Utah. 

Waiam,  wi'am  (so  called  from  their  prin- 
cipal village),  a  small  tribe  of  the  Shahaptian 
stock  of  North  American  Indians,  also  known 
as  Des  Chutes,  Wyams,  etc.  Their  chief  village 
was  on  the  Columbia  River,  where  Celilo  now 
is.  They  took  part  in  the  Wasco  treaty  of  1855 
and  are  now  on  Warmspring  Reservation,  Ore- 
gon. 

Waiila^iian  (wi"e-lat'poo-an)  Indians 
(Wai'letpu,  _  plural  of  Wai'elet,  "one  Cayuse 
man**),  a  linguistic  stock  of  North  American 
Indians,  consisting  of  the  Cayuse  and  Molala 
tribes.  _The  former  originally  occupied  the 
mountain  country  on  the  heads  of  Wallawalla, 
Umatilla,  and  Grande  Ronde  rivers  in  Oregon 
and  Washington;  the  Molala  resided  on  Molala 
Creek,  west  of  the  Cascades  in  Oregon.  The 
former  tribe  bore  a  high  reputation  for  intelli- 
gence and  bravery,  but  on  account  of  their  fight- 
ing propensities,  which  led  them  to  make  con- 
stant war  against  the  Shoshoni  and  other  tribes 
to  the  west,  they  were  never  very  numerous. 
In  1838  a  Presbyterian  mission  had  been  estab- 
lished among  them  by  Dr.  Marcus  Whitman,  at 
the  site  of  the  present  Whitman,  Washington. 
In  1847  smallpox  carried  off  a  large  part  of  the 
tribe,  and  the  Indians,  believing  the  mission- 
aries to  be  the  cause  of  it,  attacked  and  de- 
stroyed the  mission  on  27  November,  and  killed 
Whitman  and  13  others.  In  1854  the  Cayuse 
numbered  126,  of  whom  there  _  were  but  few 
pure-bloods,  the  majority  being  intermixed  with 
Nez  Perces  and  Wallawallas.  Of  the  374  so- 
called  Cayuse  now  on  Umatilla  Reservation, 
Oregon  (which  they  share  with  the  Umatillas 
and  Wallawallas),  only  a  few  retain  their  own 
language.  This  reservation  was  set  aside  in 
1855.  There  are  perhaps  two  dozen  survivors 
of  the  Molala  tribe  on  Grande  Ronde  Reserva- 
tion, Oregon.  See  Mooney,  'Ghost  Dance  Re- 
ligion,* 14th  Rep.  Bur.  Amer.  Ethnology,  Wash- 
ington, 1891. 
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Waikato,  wi'ka-to.  New  Zealand,  the  prin- 
cipal river  of  North  Island,  flows  first  into  Lake 
Taupo,  and  then  out  of  it  north  to  Manakan 
harlwr  on  the  west  coast  with  a  total  course  of 
170  miles.  Mercer,  Hamilton,  and  Havelock, 
are  the  chief  towns  along  its  banks.  Between 
the  Upper  Waikato,  Lake  Taupo,  Mount 
Ruapehu,  and  the  west  coast  lies  the  mountain- 
ous and  picturesque  "King  Country,*  occupied 
mainly  by  Maoris  under  their  king,  who  till  1884 
resolutely  opposed  the  survey  or  settlement  by 
Europeans  of  the  lands  within  their  aukati  or 
frontier. 

Wainewright,  wan'rit,  Thomas  GrifEths, 
English  art  critic  and  forger:  b.  Chiswick  Oc- 
tober 1794;  d.  Hobart  Town,  Tasmania,  1852. 
He  studied  art  in  London,  wrote  art  critiques 
for  the  'London  Magazine,'  on  which  Lamb, 
Hood,  Cunningham,  Hazlitt,  and  De  Quincey 
were  at  the  time  (1820-3)  collaborators,  and 
exhibited  at  the  Royal  Academy  in  1821-50.  In 
1826  he  forged  an  order  on  the  Bank  of  England 
for  £2,250,  in  1837  was  sentenced  at  the  Old 
Bailey  to  transportation  for  life  to  Van  Die- 
men's  Land  (Tasmania).  He  was  also  believed 
to  have  been  concerned  in  several  poisoning 
cases,  to  obtain  money.  He  appears  as  Varney 
in  Bulwer's  'Lucretia,>  and  Dickens'  'Hunted 
Down'  was  based  on  his  career. 

Wainwrigbt,  wan'rit,  Jonathan  Mayhew, 
American  Protestant  Episcopal  bishop:  b.  of 
American  parents,  Liverpool,  England,  24  Feb. 
1793;  d.  New  York  21  Sept  1854.  He  was 
graduated  at  Harvard  College  in  1812;  studied 
theology  and  took  holy  orders;  and  was  rector 
of  Grace  Church,  New  York,  1821-34.  He  was 
rector  of  Trinity  Church,  Boston,  1834-8,  and 
assistant  in  charge  of  St.  John's  Chapel,  New 
York,  from  the  last  named  year  till  November 
1852,  when  he  was  consecrated  provisional 
bishop  of  New  York.  He  was  one  of  the  foun- 
ders of  the  University  of  New  York,  and  was 
considered  one  of  the  most  eloquent  American 
pulpit  orators  of  his  time.  His  publications  in- 
clude: 'Sermons  on  Religious  Education* 
(1829)  ;  'Lessons  on  the  Church'  (1835)  ;  'The 
Pathway  and  Abiding  Places  of  Our  Lord' 
(1851);  'The  Land  of  Bondage'  (1852);  etc. 

Wainwright,  Richard,  American  naval 
officer:  b.  Washington,  D.  C.,  17  Dec.  1849.  He 
was  graduated  from  the  United  States  Naval 
Academy  in  1868,  was  promoted  lieutenant  in 
1873,  lieutenant-commander  in  1884,  and  was 
«.xecutive  officer  on  board  the  battleship 
Maine  at  the  time  of  her  destruction  in  Havana 
Harbor  in  1898.  In  the  war  which  followed  he 
was  in  command  of  the  Gloucester  and  took  part 
in  the  naval  battle  at  Santiago-  3  July  1898,  in 
•which  he  destroyed  the  Spanish  torpedo  boats 
Furor  and  Pluton.  He  was  superintendent  of 
the  Naval  Academy  in  1900-2  and  in  1903  was 
assigned  to  the  command  of  the  Newark. 

Wait,  John  Cassan,  American  lawyer  and 
civil  engineer:  b.  Norwich,  N.  Y.,  4  June  i860. 
He  was  graduated  from  Cornell  as  a  civil  engi- 
neer in  1882,  and  from  the  Harvard  Law 
School  in  1891.  In  1887-94  he  was  instructor 
and  assistant  professor  at  Harvard  and  in 
1896-7  was  in  charge  of  the  New  York  State 
canal  improvements.  He  was  associate  editor 
of  the  'Railroad  Gazette'  in  1894-5,  assistant 
corporation  counsel  for  the  city  of  New  York 
in  1900-3,  and  has  published:    'Car  Builders' 


Dictionaiy'  (1895);  'Engineering  and  Archi- 
tectural Jurisprudence'  (1897) ;  'Law  of  Con- 
tracts' (1901);  'Poems  of  Industry  and  La- 
bor' ;  'Calendar  of  Invention  and  Discovery' 
(1903);  etc 

Waite,  wat,  Morrison  Remick,  .American 

i'urist,  7th  chief  justice  of  the  United  States:  b. 
-yme.  Conn.,  29  Nov.  1816;  d.  Washington,  D. 
C,  23  March  1888.  He  was  graduated  from 
Yale  in  1837;  studied  law,  and  in  1838  moved 
to  Ohio,  where  be  was  admitted  to  the  bar  in 
1839.  He  began  the  practice  of  his  profession 
in  Maumee  City,  later  moving  to  Toledo.  In 
politics  he  Was  at  first  an  active  and  influential 
member  of  the  Whiig  party,  and  was  elected  to 
the  Ohio  State  legislature  in  1849;  later  he  took 
part  in  the  organization  of  the  Republican  party ; 
was  an  ardent  supporter  of  Lincoln ;  and  was 
nominated  for  Congress  in  1862,  but  failed  of 
election.  His  national  reputation  dates  from  the 
time  of  his  appointment  by  President  Grant  as 
one  of  the  counsel  to  represent  the  United  States 
before  the  tribunal  for  the  consideration  of  the 
Alabama  claims  at  Geneva;  associated  with  him 
were  Caleb  Gushing  and  William  M.  Evarts,  the 
latter  a  college  class-mate.  His  reply  to  Sir 
Roundell  Palmer^  establishing  Great  Britain's 
liability  for  permitting  the  Confederate  cruisers 
to  coal  in  British  ports  during  the  Civil  War, 
was  considered  a  model  of  legal  argument  in  its 
clear,  direct,  and  logical  presentation  of  the  law 
and  facts.  In  1873  he  was  chosen  by  both  polit- 
ical parties  as  a  delegate  from  his  county  to  the 
convention  for  revising  the  State  Constitution  of 
Ohio,  and  was  made  president  of  that  conven- 
tion. In  the  same  year  he  was  appointed  chief 
justice  of  the  national  Supreme  Court,  the  ap- 
pointment being  approved  by  a  unanimous  vote 
of  the  Senate.  Many  of  the  most  important 
subjects  of  adjudication  came  beforp  the  court 
during  his  term  of  office.  Among  them  were 
the  following:  The  constitutionality  of  the  en- 
forcement act;  interpretation  of  the  latest  con- 
stitutional amendments;  rights  and  powers  of 
the  State  to  control  and  regulate  the  charges  of 
railroads ;_  the  polygamy  cases;  federal  control 
over  elections ;  power  of  the  president  to  remove 
from  office;  power  of  States  to  prohibit  the 
liquor  traffic ;  repudiation  of  State  debts  and  the 
true_  meaning  of  the  nth  amendment;  questions 
arising  out  of  the  violence  of  the  Chicago  an- 
archists, and  the  exclusion  of  the  Chinese.  His 
work  was  marked  by  the  strictest  attention  to 
detail,  and  by  a  rigid  enforcement  of  the  rules 
and  precedents  of  practice  of  the  court;  it  was 
his  custom  to  keep  watch  of  the  docket  and  ac- 
quaint himself  in  advance  with  the  character  of 
the  cases  about  to  be  reached.  In  all  questions 
his  decisions  were  entirely  uninfluenced  by  polit- 
ical considerations;  and  all  parties  and  sections 
united  in  commending  his  absolute  fairness.  A 
prominent  lawyer  of  the  South  said  of  him: 
•He  could  hold  in  his  steady  and  equal  hand  the 
balance  of  justice  undisturbed." 

Waits,  the  name  formerly  given  in  Eng- 
land and  other  countries  to  the  king's  minstrels, 
whose  dutjr  it  was  to  guard  the  streets  at  night 
and  proclaim  the  hour.  The  name  was  after- 
ward applied  to  the  town's  musicians,  who,  how- 
ever, did  not  perform  the  duties  of  watchmen; 
and  to  private  bands,  when  employed  as  sere- 
naders.  At  present  the  waits  are  musicians  who 
play  during  the  night  hours  on  the  approach 
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of  the  Christmas  or  New  Year  seasons,  and  call 
at  the  houses  of  the  inhabitants  for  donations. 
While  this  custom  exists  to  some  extent  in  the 
United  States,  the  term  "waits"  is  not  used 
here. 

Wakashan  (wa'ka-shSn)  Indians  (from 
Waukash,  the  Nootka  word  "good,"  which, 
when  heard  by  Capt  Cook,  was  supposed  to  be 
the  tribal  name),  a  linguistic  stock  of  North 
American  Indians,  consisting  of  the  Aht  and 
Haeltzuk  divisions  with  their  numerous  tribes, 
occupying  the  northern  half  and  the  western 
part  of  the  southern  half  of  Vancouver  Island, 
the  opposite  mainland  of  British  Columbia,  and 
a  small  area  about  Cape  Flattery  inhabited  by 
the  Makah,  one  of  the  Aht  tribes.  The  stock 
has  also  been  referred  to  as  Nootka  and  Nootka- 
Columbian,  tlie  term  Nootka  being  the  first 
name  applied  to  the  Mowachat,  an  Aht  tribe. 
Of  the  Aht  division  there  are  some  twenty 
tribes,  numbering  in  all  about  3,100  individuals, 
of  whom  there  are  414  Makah  under  the  Neah 
Bay  Agency,  Washington,  the  remaining  tribes 
being  under  the  West  Coast  Agency  of  British 
Columbia.  The  17  Haeltzuk  tribes  number  in 
all  about  2,500  souls,  of  whom  about  1,900  are 
under  the  Kwawkeweth  Agency,  British  Co- 
lumbia. 

Wakatipo,  wa-ka-tS'poo,  New  Zealand,  a 
picturesque  lake  in  the  South  Island  with  an 
area  of  112  acres.  Queenstown  and  Glenorchy, 
on  the  borders  of  the  lake,  are  favorite  tourist 
resorts,  on  account  of  the  magnificent  mountain 
scenery  in  the  vicinity^ 

Wakayama,  wa"ka-ya'ma,  Japan,  a  town 
on  the  island  of  Hondo,  situated  on  the  east 
coast  of  the  channel  leading  into  the  eastern  end 
of  the  Inland  Sea,  35  miles  by  rail  southwest  of 
Osaka.  It  is  an  important  centre  of  the  cotton 
industry.  Its  notecf  features  are  the  princely 
Kishu  palace,  _  and  the  beautiful  temple  of 
Kijmijdera  said  to  have  been  founded  in  770 
A.D. 

Wake,  Charles  Staniland,  American  an- 
thropologist: b.  England  22  March  1835.  He 
was  educated  at  Hull  College,  England,  has  been 
prominently  connected  with  various  English  and 
American  anthropological  societies,  originated  a 
system  of  color  and  musical-tone  relations  and  is 
at  present  connected  with  the  Field  Columbian 
Museum  in  Chicago.  He  has  written:  *  Chap- 
ters on  Man'  (1862) ;  'The  Evolution  of 
Morality'  (1878)  ;  <The  Origin  and  Significance 
of  the  Great  Pyramid'  (1882)  ;  <The  Develop- 
ment of  Kinship  and  Marriage'  ( 1889)  ;  <  Serpent 
Worship  and  Other  Essays'  (1885);  <The 
Geometry  of  Science'  (1899). 

Wake,  William,  English  prelate:  b.  Bland- 
ford,  Dorsetshire,  26  Jan.  1657;  d.  Lambeth  24 
Jan.  1737.  He  was  graduated  from  Oxford, 
took  orders  in  the  Anglican  Church  in  1676, 
and  in  1688  he  became  preacher  at  Gray's  Inn. 
In  1689  he  was  appointed  chaplain  in  ordinary 
to  William  and  Mary,  and  also  received  a 
canonry  of  Christ  Church,  Oxford.  From  1693 
to  1700  he  was  rector  of  Saint  James',  Westmin- 
ster, became  canon  residentiary  and  dean  of 
Exeter  in  1703,  from  1705  to  1716  he  was  bishop 
of  Lincoln.  In  1716  he  was  enthroned  arch- 
bishop of  Canterbury.  He  took  part  in  negotia- 
tions during  1717-20  for  the  union  of  the 
Anglican  and  the  Galilean  churches,  and  in  his 


relations  with  Nonconformists  showed  a  liberal 
spirit  His  chief  works  are :  'The  State  of  the 
Church  and  Clergy  of  England  in  their  Councils, 
Synods,  Convocations,  Conventions,  and  their 
other  Assemblies,  historically  deduced'  (1703) ; 
'The  Genuine  Epistles  of  the  Apostolical  Fa- 
thers' (1693);  and  'Principles  of  the  Chris- 
tian Religion  in  a  Commentary  on  the  Church 
Catechism.' 

Wake,  a  term  corresponding  originally  to 
vigil,  and  applied  to  an  annual  festival  held  on 
the  anniversary  of  the  day  on  which  the  parish 
church  was  consecrated  and  dedicated  to  a  saint, 
the  celebration  being  begun  on  the  preceding  day 
(the  eve  or  vigil).  On  the  eve  of  the  anniver- 
sary the  parishioners  attended  service  in  the 
church,  the  floor  of  which  was  strewed  with 
flowers  and  rushes,  and  the  altar  and  pulpit 
were  decorated  with  boughs.  Tents  were 
planted  in  the  church-yard  to  supply  the  people 
from  surrounding  oanshes  who  crowded  in  on 
the  morrow,  that  day  being  observed  as  a  holi- 
day. They  soon  degenerated  into  mere  country 
fairs,  and  were  long  characterized  by  wild  riot 
and  licentiousness.  Statutes  were  at  various 
times  directed  against  holding  markets  in 
churchyards  and  showing  all  goods  except 
necessary  refreshments  on  the  great  church  fes- 
tivals, but  they  seem  to  have  been  little  re- 
garded. Country  wakes  on  some  saints'  festi- 
vals are  still  kept  up  in  certain  English  parishes. 

A  lyke  or  liche  wake  (Anglo-Saxon,  lie,  a 
corpse)  is  the  watching  of  a  dead  body  by  night 
by  the  relatives  and  friends  of  the  deceased. 
The  custom  arose  no  doubt  from  the  dread  of 
remaining  alone  all  night  in  the  presence  of  the 
dead  or  from  the  fear  that  malignant  spirits 
would  interfere  with  the  corpse.  The  practice, 
once  general,  is  now  confined  in  ,the  United 
States,  to  a  part  of  the  foreign  element,  and  is 
on  the  decline  with  them.  Wakes  are  sometimes 
attended  by  scenes  of  disorder  and  intoxica- 
tion, but  as  a  rule  they  are  conducted  with  de- 
cency, and  show  sincere  respect  for  the  dead. 

Wake  Forest  College,  located  at  Wake 
Forest,  N.  C,  16  miles  northeast  of  Raleigh 
It  was  chartered  in  183^  as  the  Wake  Forest 
Institute,  under  the  auspices  and  control  of  the 
Baptists  of  the  State;  it  was  first  opened  to 
students  in  1834,  and  in  1838  the  charter  was 
amended,  its  privileges  enlarged,  and  the  name 
changed  to  Wake  Forest  College.  The  greater 
part  of  the  endowment  was  lost  during  the  Civil 
War,  but  the  college  continued  its  work  and  re- 
gained its  financial  prosperity.  The  system  of 
independent  "schools"  is  now  an  established  fea- 
ture of  the  college  organization;  these  schools 
are  15  in  number,  as  follows:  Latin,  Greek, 
English,  modern  languages,  mathematics,  as- 
tronomy, chemistry,  biology,  physics,  moral 
philosophy,  history  and  political  science,  the 
Bible,  pedagogy,  law,  and  medicine.  There  are 
preparatory  courses  offered  in  Latin,  Greek, 
mathematics  and  English.  The  college  confers 
the  degree  of  A.B.,  B.S.,  LL.B.,  and  A.M.  (for 
graduate  work).  In  the  A.B.  and  B.S.  courses 
a  part  of  the  work  is  elective,  the  electives  be- 
ing somewhat  limited,  however,  in  accordance 
with  the  degree  to  be  obtained.  For  the  degree 
of  LL.B.  the  full  course  in  the  School  of  Law 
must  be  completed,  also  the  course  in  the  School 
of  History  and  Political  Science.  Students  are 
admitted  to  the  School  of  Medicine,  either  as 
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medical  students  or  as  tindergraduates,  if  taking 
the  B.  S.  course.  The  completion  of  the  course 
admits  to  the  third  year  of  any  good  medical 
school.  With  the  aim  of  encouraging  minis- 
terial education,  it  has  been  the  custom  of  the 
college  to  organize  a  special  class,  studying  dif- 
ferent phases  of  pastoral  work  or  theology ;  this 
is  outside  the  regular  work  of  the  School  of  the 
Bible,  and  does  not  count  toward  a  degree;  a 
pastors'  course  of  one  month  was  inaugurated 
in  1902  for  those  pastors  who  could  obtain  a 
month's  leave  of  absence  from  their  churches. 
The  college  has  a  pleasing  location  on  high 
ground;  its  buildings  include  the  main  build- 
mg,  the  Heck  and  Williams  Building  (library), 
the  Wingate  Memorial  Building  (chapel  and 
audience  hall),  the  Lea  Laboratory  (chemistry) 
and  the  Gymnasium.  The  productive  fund  in 
1910  was  over  $345,000;  the  library  contained 
23,000  volumes,  the  students  numbered  379,  and 
the  faculty  34. 

Wake  Island,  an  islet  of  rock  in  the 
Pacific  Ocean,  lying  1,550  miles  northeast  of 
Guam,  and  3,000  miles  east  of  the  eastern  coast 
of  Luzon,  Philippines.  It  belongs  to  the  United 
States  as  a  Pacific  outpost  of  the  Philippine 
Archipelago.  It  is  about  one  square  mile  in 
area,  and  its  importance  is  due  to  the  fact  that 
it  is  on  the  cable  route  between  the  United 
States  and  the  Philippines. 

Wake'field,  Edward  Gibbon,  English  colo- 
nial statesman :  b.  London  20  March  1796 ;  d. 
Wellington,  New  Zealand,  16  May  1862.  Edu- 
cated at  Westminster  School  and  Edinburgh 
High  School,  he  became  associated  in  a  subor- 
dinate capacity  with  the  legations  at  Turin  and 
Paris.  About  1826  he  turned  his  attention  to 
colonial  affairs  and  worked  out  the  scheme  of 
colonization  usually  known  by  his  name.  Its 
cardinal  features  were  the  abolition  of  free 
grants  of  land  for  agricultural  purposes  (then 
so  readily  obtained  that  none  cared  to  remain 
dependent,  and  laborers  were  at  once  trans- 
formed into  landed  proprietors)  ;  and  the  care- 
ful control  of  emigration.  His  views  were  first 
publicly  expressed  in  <A  Letter  from  Sydney* 
(1829).  The  National  Colonization  Society  was 
founded  in  1830  to  carry  out  his  ideas,  and  in 
the  following  year  his  plan  was  adopted  by  the 
government  for  New  South  Wales.  The  South 
A^istralian  Association  was  formed  in  1834,  and 
included  many  eminent  men,  and  under  its  aus- 
pices the  colony  of  South  Australia  was  founded 
m  1836  on  Wakefield's  principles.  He  accom- 
panied Governor-General  Lord  Durham  to  Can- 
ada in  1838  as  adviser,  and  had  an  important 
share  in  drawing  up  the  report  in  which  Dur- 
ham embodied  his  proposals  for  settling  the 
Canadian  difficulty.  Wakefield  was  the  moving 
spirit  behind  the  New  Zealand  Association  of 
1837,  which  forced  the  British  government  to 
annex  New  Zealand.  He  was  subsequently  a 
prime  mover  in  founding  the  Anglican  settle- 
ment in  New  Zealand,  and  in  1852  he  went  to 
New  Zealand  and  plunged  into  colonial  politics. 
After  the  breakdown  of  his  health  in  1854  he 
lived  in  retirement  till  his  death.  All  subse- 
quent English  colonial  development  has  followed 
the  ideas  formulated  by  Wakefield.  He  was 
equally  able  as  a  theorist  and  a  director  of  prac- 
tical details.  Consult:  Rusden,  'History  of 
New  Zealand'  (1883) ;  Gisbome,  <New  Zea- 
land Rulers  and  Statesmen'    (1892) ;  Gamett, 


'Life'  in  'Builders  of  Greater  Britain'  series 
(1898). 

Wakefield,  Gilbert,  English  clergyman  and 
controversialist:  b.  Nottingham  22  Feb.  1756;  d. 
London  9  Sept.  1801.  He  was  educated  at  Cam- 
bridge, took  orders,  but  renounced  the  Anglican 
communion  after  holding  two  curacies,  was 
classical  tutor  in  nonconformist  academies  at 
Warrington  (1779-83),  and  Hackney  (i790;-i). 
He  was  imprisoned  two  years  in  Dorchester' jail 
for  a  so-called  seditious  libel  in  answer  to 
Bishop  Watson,  for  which  his  political  friends 
consoled  him  with  a  gift  of  £5,000.  He  pub- 
lished editions  of  Bion  and  Moschus,  Vergil, 
Horace,  and  Lucretius;  'Christian  Writers  of  the 
First  Three  Centuries  on  the  Person  of  Christ' 
(1784),  left  unfinished;  'Inquiry  into  the  Ex- 
pediency and  Propriety  of  Social  Worship' 
(1791),  the  necessity  for  which  he  denied;  'An 
Examination  of  Paine's  Age  of  Reason'  (1794) ; 
'Silvia  Critica,'  a  collection  intended  to  illus- 
trate the  Scriptures  from  the  stores  of  profane 
learning  (1789-95).  He  was  a  man  of  wide 
learning,  but  although  very  amiable  in  ordinary 
life  extremely  bitter  as  a  controversialist.  After 
leaving  the  Church  of  England  he  never  at- 
tached himself  to  any  other  religious  society,  al- 
though practically  a  Unitarian.  Consult  his 
autobiography,  entitled  'Memoirs'    (1792). 

Wakefield,  England,  an  episcopal  city,  in 
Yorkshire  (West  Riding),  on  the  river  Calder, 
nine  miles  south  by  east  of  Leeds.  The  cathe- 
dral of  All  Saints,  founded  1329,  is  mainly  in 
the  Perpendicular  style,  with  a  lofty  tower  and 
spire,  though  including  work  of  earlier  and  later 
dates.  Saint  Mary's  Chantry,  on  the  ancient 
bridge  across  the  river,  is  a  decorated  structure 
of  the  time  of  Edward  III.,  restored  in  1847. 
Besides  several  other  places  of  worship,  the  chief 
buildings  and  institutions  of  the  town  include: 
the  town-hall,  a  fine  building  in  French  Renais- 
sance style;  a  large  corn-exchange;  a  market- 
house  and  an  industrial  and  fine  art  institution. 
(1890),  containing  a  museum,  laboratory,  and 
lecture-room.  The  industrial  establishments 
comprise  woolen-mills,  soap  and  artificial-man- 
ure works,  iron-foundries,  boiler-works,  agricul- 
tural implement  manufactories,  wire-rope  works, 
machine-works,  corn-mills,  malting-works,  brew- 
eries, etc.  There  are  many  collieries  near  the 
town,  and  market-gardening  is  carried  on  in  the 
vicinity.  The  trade,  especially  in  com,  is  very 
extensive,  and  is  facilitated  by  railway  connec- 
tions as  well  as  by  the  river  Calder  and  canals. 
Wakefield  is  mentioned  in  'Domesday  Book.' 
It  was  the  scene  of  a  Yorkist  defeat  in  the  Wars 
of  the  Roses  on  31  Dec.  1460.  In  1888  it  was 
made  the  seat  of  a  bishopric,  formed  mostly  out 
of  the  dfocese  of  Ripon. 

Wakefield,  Mass.,  town  in  Middlesex 
County;  on  the  Boston  &  Maine  Railroad ;  about 
nine  miles  north  of  Boston.  It  is  surrounded  by 
farms,  and  it  has  several  manufactories,  chief 
of  which  are  iron  and  brass  foundries,  piano 
factory,  rattan  goods  works,  shoe  factory,  flour 
mill,  and  machine-shops.  In  1900  (government 
census)  Wakefield  had  97  manufacturing  estab- 
lishments, capitalized  for  $3,209,070.  The  raw 
material  used  each  year  cost  $1,354,253,  and  the 
value  of  the  annual  products  was  $2,958,656. 
The  town  contains  the  villages  of  Greenwood, 
Montrose,  and  Wakefield,  in  each  of  which  are 
graded  schools.    There  is  one  high  school  and 
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a  public  library  containing  about  15,000  volumes. 
There  are  two  banks:  the  national  bank  has  a 
capital  of  $100,000  and  $444,270  in  deposits;  the 
savings  bank  has  (1903)  deposits  amounting  to 
$1,053,320.    Pop.  (1910)  11.404. 

Wakefield,  R.  I.,  village  in  Washington 
County;  at  the  head  of  Point  Judith  Inlet,  an 
arm  of  the  Atlantic  Ocean,  and  on  the  Narra- 
gansett  Pier  Railroad;  about  30  miles  south  by 
west  of  Providence.  It  is  in  a  part  of  the 
State  devoted  to  farming  and  market-gardening. 
The  village  has  cotton  and  woolen  mills,  and 
several  small  industries.  It  has  a  savings  bank 
..nd  a  trust  company.  Pop.  (1890)  2,200.  In 
ly.  the  population  was  included  with  that  of 
South  Kingston  town,  which  had  a  total  of 
5.176. 

Wake'man,  Henry  0£9ey,  English  histo- 
rian :  b.  near  Worcester  25  Sept.  1852 ;  d.  Basel. 
Switzerland,  27  April  1899.  He  was  educated 
at  Christ  Church,  Oxford,  was  a  fellow  of  All 
Souls  from  1877  to  his  death,  and  was  admitted 
a  barrister  of  the  Inner  Temple  in  1877.  Hjs 
publications  are :  *The  History  of  Religion  in 
England'  (1885);  <What  Has  Christianity 
Done  for  England?'  (i886)  ;  <The  Church,  and 
the  Puritans,  1570-1660'  (1887);  'Europe, 
1598-1715'  (1894)  ;  'Introduction  to  the  History 
«f  the  Church  of  England  from  the  Earliest 
Time  to  the  Present  Day>  (1896;  5th  ed.  1898)  ; 
and  an  edition  (with  Hassall)  of  a  volume  of 
'Essays  Introductory  to  the  Study  of  English 
Constitutional  History'    (1887). 

Wakeman,  Tbaddeus  Burr,  American  phi- 
losopher: b.  Greenfield  Hill,  Conn.,  23  Dec. 
1834.  He  was  graduated  from  Princeton  in 
1854,  and  was  admitted  to  the  bar  in  1856.  He 
has  translated  Goethe's  religious  poems,  and 
has  made  a  specialty  of  the  study  of  positive 
philosophy.  He  is  president  of  the  Liberal  Uni- 
versity of  Kansas  City,  and  has  published:  'An 
Epitome  of  Positive  Philosophy';  'Liberty  and 
Purity'  (1881)  ;  'Evolution  or  Creation' ;  etc. 

Wake'nuuutes,  certain  fanatics  who  were 
supposed  to  be  harmless  until  they  committed 
a  murder  at  New  Haven,  Conn.,  in  1855.  Their 
leader  was  an  old  woman  named  Rhoda  Wake- 
man,  supposed  to  have  been  insane.  Her  fol- 
lowers obeyed  her  as  a  prophetess  and  believed 
she  had  been  raised  from  the  dead.  At  her 
bidding  they  murdered  a  farmer,  Justus  Mat- 
thews, who,  she  said,  was  possessed  by  an  evil 
spirit.  The  unfortunate  man  willingly  submit- 
ted to  the  sentence  pronounced  by  the  old 
woman,  but  the  authorities  prevented  further 
tragedies  by  taking  prompt  action  against  all 
■concerned  in  the  crime,  and  the  sect  btjiame  ex- 
tinct. 

Walam  Olum,  otherwise  known  as  the 
"Red  Score®  of  the  Lenni  Lenape  or  Delaware 
Indians,  and  supposed  to  be  a  record  of  the 
migrations  of  the  tribe.  The  word  "Olum* 
signifies  a  record,  and  "Walam,"  painted.  Red 
is  the  color  used.  "Olum"  was  commonly  ap- 
plied to  a  notched  stick,  an  engraved  piece  of 
wood  or  bark;  but  it  is  not  unlikely  that  the 
engraved  stone  gorgets,  notched  along  all  their 
edges,  or  partly  so,  are  to  be  included  as  rec- 
ords. The  notching  is  too  inconspicuous  to  be 
considered  as  ornamentation,  but  is  so  cleanly 
cut  and  defined  that  some  serious  purpose  was 
evidently  in  mind  in  making  it.    The  historic 


"Walam  Olum,"  for  which  we  are  indebted  to 
Rafinesque,  is  declared  by  Antony,  a  Delaware 
Indian,  to  be  a  genuine  composition  of  a  mem- 
ber of  that  tribe.  This  composition,  or  record 
of  events  during  the  wandermgs  of  the  people, 
is  asserted  by  Brinton  to  be  "not  of  foreign 
origin,  but  wholly  within  the  cycle  of  the  most 
ancient  legends  of  that  stock"  —  the  Algonkin. 
If  read  aright,  it  is  a  record  of  wanderings  from 
the  Labrador  region  southward  and  westward, 
and  again  eastward  to  the  Atlantic  coast  of  the 
middle  United  States.  As  a  record  of  a  migra- 
tion that  was  possibly  more  extensive  and  fate- 
ful to  these  people  than  any  one  other  of 
which  they  had  knowledge,  too  much  value  has 
been  placed  upon  it.  Those  ethnologists  who 
have  strongly  leaned  to  the  extreme  modern- 
ity of  man  in  America  have  thought  they  found 
evidence  therein  that  the  whole  Atlantic  sea- 
board, and  for  many  leagues  inland,  was  unin- 
habited and  had  so  remained  for  all  time  until 
this  wandering,  described  in  the  Walam  Olum, 
took  place.  This  conclusion  does  not  seem  to  be 
supported  by  the  results  of  geological  research. 
Entirely  too  much  has  been  made  also  of  the 
assumption  that  the  migration  of  the  Lenni 
Lenape,  supposedly  described  in  the  "Walam 
Olum,"  was  their  only  one. 

Walcheren,  val'Heren,  Netherlands,  an 
island  in  the  province  of  Zeeland,  at  the  mouth 
of  the  Scheldt,  forming  an  irregularly-shaped 
circle  about  11  miles  in  diameter.  It  is  well 
wooded  and  has  fertile  meadow  lands,  yielding 
corn  and  other  crops  in  great  plenty.  Fruit 
is  abundant.  It  contains  the  towns  of  Flush- 
ing, Middleburg  (the  capital),  and  Veere.  It 
is  protected  from  the  sea  by  strong  dikes.  The 
island  is  noted  for  the  Walcheren  expedition  of 
1809,  one  of  the  most  complete  failures  in  Brit- 
ish military  history.  The  second  Earl  of  Chat- 
ham, eldest  son  of  the  great  CHiatham,  was 
despatched  to  the  island  in  command  of  a  force 
of  about  40,000  for  the  purpose  of  capturing 
.■Antwerp  and  destroying  Napoleon's  arsenals  on 
the  Scheldt.  Instead,  however,  of  pressing  for- 
ward against  .\ntwerp,  he  persisted  in  the  siege 
of  Flushing,  which  was  not  captured  before  the 
greater  port  had  been  reinforced  and  strongly 
fortified  by  the  French.  Chatham  returned  to 
England  with  the  bulk  of  his  force,  leaving  a 
garrison  of  15,000  on  the  island  of  Walcheren. 
The  garrison  was  attacked  by  marsh  fever  aAd 
other  diseases,  about  one  half  dying,  and  over 
half  of  the  remainder  being  permanently  dis- 
abled. Orders  were  then  received  from  the 
government  to  destroy  Flushing  and  return 
home. 

WalckenaSr,  val-ke-nar',  Charles  Athanase, 

Baron,  French  savant  and  author:  b.  Paris  25 
Dec.  1 771;  d.  there  27  April  1852.  At  17  he 
went  to  study  at  Glasgow  and  Oxford ;  served 
as  director  of  transportation  in  the  army  of  the 
Pyrenees  in  1793 ;  became  mayor  of  Paris  in 
1816,  and  prefect  of  the  department  of  Nievre 
in  1824  and  of  Aisne  in  1826.  In  1830  he  finally 
left  the  public  service,  and  in  1840  he  became 
perpetual  secretary  to  the  Academy  of  Inscrip- 
tions. He  was  a  voluminous  writer  on  very 
many  subjects.  His  first  publication  was  an 
'Essai  sur  I'histoire  de  I'espece  humaine' 
(1798),  and  in  1802  he  published  an  'Histoire 
abregee  des  insectes  des  environs  de  Paris'  and 
in  1805  a  'Tableau  des  araneides,'  'an  important 
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contribution  to  entomology.  Among  his  re- 
maining works  may  be  cited:  'Le  monde  mari- 
time' (1819) ;  'Nouvelle  collection  des  rela- 
tions des  voyages*  (21  vols..  1826-31)  ;  'Analyse 
geographique  des  itineraires  des  anciens* 
(1839) ;  *Histoire  de  la  vie  et  des  poesies 
d'Horace'  (1840):  'Memoires  siir  Madame  de 
Sevigne'  (1842-52),  which  he  left  incomplete. 

Walcott,  wSl'kot,  Charles  Doolittle,  Amer- 
ican geologist;  b.  New  York  Mills,  N.  Y.,  31 
March  1850.  He  made  a  special  study  of  geol- 
ogy, and  in  1876  became  assistant  State  geologist 
of  New  York.  He  was  appointed  to  a  like  office 
in  the  United  States  geological  survey  in  1879, 
became  palaeontologist  in  1S3,  chief  paleontolo- 
gist in  1891  and  in  1893  was  appointed  geologist 
m  charge  of  geology  and  palseontology,  and 
director  of  the  geological  survey  in  1894.  He 
was  acting  assistant  secretary  of  the  Smith- 
sonian Institution  in  1897-8,  on  23  Jan.  1907  he 
was  elected  secretary,  and  in  1902  was  elected 
chairman  of  the  board  of  trustees  for  the  Na- 
tional University  founded  by  Andrew  Carnegie. 
He  has  made  a  specialty  of  Cambrian  researches 
and  in  1888  laid  the  results  of  his  labors  before 
the  International  Geological  Congress  in  Lon- 
don. His  writings  include:  'The  Trilobite' 
O881)  ;  'The  Cambrian  Faunas  of  North  Amer- 
ica' (1885)  ;  'TheTaconic  System  of  Emmons' 
(18^);  'The  Fauna  of  the  Lower  Cambrian 
or  Olenellus  Zone'  (1890);  'Correlation  Papers, 
Cambrian'   (1891);  etc. 

Waldeck,  val'dek  or  wol'dek,  Germany,  a 
principality  consisting  of  two  distinct  portions, 
Waldeck  proper  and  Pyrmont.  Waldeck  proper, 
with  an  area  of  407  square  miles,  is  enclosed  by 
the  Prussian  provinces  of  Westphalia  and 
Hesse- Nassau ;  and  Pyrmont,  with  an  area  of  25 
square  miles,  is  enclosed  by  Prussia,  Brunswick, 
and  Lippe.  Both  sections  are  mountainous,  and 
belong  to  the  basin  of  the  river  Weser.  Wal- 
deck proper  is  nowhere  much  under  600  feet 
above  sea-level,  and  in  the  western  region, 
known  as  Upland,  it  attains  in  the  Ettelsberg  an 
elevation  of  2,726  feet.  Much  of  the  soil  is  un- 
suited  for  agriculture,  but  some  parts,  such  as  the 
lower  valley  of  the  Eder  and  the  northeast  of 
Waldeck  proper,  are  fairly  fertile.  The  chief 
industries  are  agriculture  and  the  rearing  of  cat- 
tle, sheep,  pigs,  and  other  animals.  Manufac- 
tures are  of  small  extent:  the  most  important 
are  tobacco  and  cigars  (Pyrmont),  liqueurs 
(Arolsen),  and  machines  (Wetterburg).  There 
are  ironstone  mines  at  Adorf.  The  constitution 
bears  date  17  Aug.  1852.  The  princely  dignity 
is  hereditary  according  to  primogeniture  in  the 
male  line,  but  on  the  extinction  of  the  male  line 
is  falls  to  the  female  line.  The  Diet  consists  of 
15  members  elected  indirectly  for  three  years. 
By  the  Treaty  of  Accession  of  1867,  renewed  in 
i877_  and  1887,  the  internal  administration  is 
carried  on  by  3  Landesdirektor  appointed  by 
the  Prussian  government  with  the  approval  of 
the  prince.  Its  courts  of  justice  are  subject  to 
those  of  Cassel  and  Hanover,  and  its  troops 
form  a  battalion  of  a  Prussian  infantry  regi- 
ment. Arolsen  is  the  capital^  and  residential 
town.  The  Reformation  was  introduced  under 
Count  Philip  IV.  in  1526.  The  imperial  field- 
marshal,  George  Frederick  (1664-92),  was  the 
first  of  its  rulers  to  assume  the  style  of  prince. 
In  1712  the  ruler  Anton  Ulrich  was  created  a 
prince  of  the  empire.  Waldeck  supported  Prus- 
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sia  in  the  war  of  1866,  and  entered  the  North 
German  Confederation  in  the  following  year. 
The  Treaty  of  Accession  of  1867,  which  makes 
the  prince  a  merely  nominal  sovereign,  was  the 
result  of  a  desire  expressed  by  the  Diet  for 
union  with  Prussia.  Pop.  about  40,000,  of 
whom  9.000  are  in  Pyrmont.  The  inhabitants 
are  nearly  all  Lutherans. 

\yaldeck-Rousseau,  val-dek-roo-s6,  Pierre 
Marie,  French  statesman:  b.  Nantes  2  Dec. 
1846;  d.  Paris  10  Aug.  1904.  He  studied  law, 
was  admitted  to  the  bar  at  Nantes,  was  elected 
deputy  for  Rennes  in  1879,  and  in  1881  was  made 
minister  of  the  interior  in  Gambetta's  cabinet. 
This  portfolio  he  held  also  with  great  success  in 
the  Ferry  ministry  of  1883-5,  in  1886  was  called 
to  the  Paris  bar,  and,  though  he  continued  to 
participate  until  1889  in  the  debates  of  the  Cham- 
ber of  Deputies  and  in  that  year  published  a  col- 
lection of  'Discours  Parlementaires,'  he  then 
withdrew  temporarily  from  public  life  and  became 
one  of  the  foremost  of  French  advocates.  His 
best  known  case  was  the  defence  of  De  Lesseps 
(q.v.)  in  the  Panama  canal  matter.  In  1894  he 
returned  to  politics  as  senator  for  the  department 
of  the  Loire,  in  1895  was  an  unsuccessful  candi- 
■date  for  the  presidency,  and  in  1899  was  sum- 
moned by  Loubet  to  form  a  ministry.  On  the 
second  attempt  he  succeeded  in  assembling  in 
support  of  the  Republic  a  cabinet  including  such 
diverse  elements  as  Millerand,  the  Socialist,  and 
General  de  Gallifet,  who  had  so  severely  put  down 
the  Commune  in  1871.  He  himself  took  again  the 
ministry  of  the  interior,  and  during  the  second 
Dreyfus  trial,  the  strikes  at  Le  Creusot,  the  pros- 
ecution and  condemnation  of  Deroulede,  and 
other  troubles,  he  suppressed  the  disorder  hither- 
to prevalent  and  enforced  a  regard  for  the  law. 
The  Associations  bill  of  i9Pi,  by  .which  he  as- 
serted the  religious  associations  were  for  the 
first  time  made  subject  to  the  rules  governing 
others,  was  the  principal  event  of  the  latter  part 
of  his  administration.  At  the  general  election  of 
1902,  Republican  victory  was  complete,  and  Wal- 
deck-Rousseau,  regarding  his  service  as  accom- 
plished, resigned  3  June  1902.  He  had  proved 
himself  one  of  the  strongest  figures  in  recent 
French  politics.  He  further  published:  'Dis- 
cours Prononces  dans  la  Loire'  (1896);  'Ques- 
tions Sociales'  (1900)  ;  'Associations  et  Congre- 
gations* (1901);  'La  Defence  Republicaine' 
(1902).  Consult  Ernest-Charles,  'Waldeck- 
Rousseau'  (1902). 

Waldemar  I.,  val'de-mar  or  wol'de-mar 
(The  Great),  king  of  Denmark:  b.  1131;  d. 
1 181.  He  succeeded  Eric  V.  in  1147,  was  famous 
for  his  expeditions  against  the  pirates  of  the  Bal- 
tic, and  successful  in  exacting  from  Magnus  VI., 
king  of  Norway,  a  treaty  which  secured  the  pre- 
eminence of  Denmark.  Waldemar  II.  (the 
Victorious),  younger  son  of  the  preceding,  suc- 
ceeded his  brother  Canute  VI.,  in  1202.  He 
made  warlike  expeditions  into  Sweden,  Norway, 
and  Germany,  raised  a  powerful  navy,  and  re- 
vised the  laws  of  his  kingdom.  He  died  in  1241. 
Waldemar  III.,  eldest  son  of  the  preceding,  was 
regent  from  1219  to  1231.  Waldemar  IV.,  third 
son  of  Christopher  II.,  was  in  Bavaria  at  the 
death  of  his  father  in  1333.  In  1340^4  he  re- 
covered part  of  his  kingdom  in  war,  and  obtained 
some  further  successes  against  Sweden  in  1353 
and  1357;  eventually,  however,  he  was  glad  to 
obtain  peace  by  large  concessions. 
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Walden,  wal'den,  John  Morgan,  American 
Methodist  bishop:  b.  Lebanon,  Ohio,  ii  Feb. 
1831.  He  was  graduated  from  Farmer's  (now 
Belmont)  College,  near  Cincinnati,  in  1852,  and 
afterward  engaged  in  teaching  and  in  journalism. 
He  was  a  member  of  the  Topeka  legislature  in 
1S37  and  a  delegate  to  the  Leavenworth  consti- 
tutional convention  in  1858,  returning  in  that 
year  to  Ohio  where  he  entered  the  Methodist 
Conference.  He  became  minister  in  the  Cincin- 
nati Conference  Methodist  ChtJTch  in  1858,  was 
one  of  the  publishing  agents  of  the  Methodist 
Book  Concern  in  186S-84,  and  in  the  last  named 
year  was  elected  bishop.  He  has  traveled  in 
every  State  in  the  Union  and  through  Europe 
and  Asia  in  making  his  episcopal  visits. 

Walden,  Treadwell,  American  Episcopal 
clergyman :  b.  Walden,  N.  Y.,  25  April  1830.  He 
was  _  graduated  from  the  General  Theological 
Seminary  in  1853,  took  priest's  orders  in  the 
Episcopal  Church  in  1856  and  after  holding 
charges  in  Newark,  N.  J.,  was  rector  of  Christ 
Church,  Norwich,  Conn.,  1857-63;  Saint  Clem- 
ents, Philadelphia,  Pa.,  1863-8;  Saint  Paul's 
Cathedral,  Indianapolis,  1869-72;  Saint  Paul's, 
Boston,  1873-6,  and  Saint  Paul's,  Minneapolis, 
1882-5.  He  published:  'Lays  of  a  Lifetime* 
(1856);  'The  Sunday  School  Prayer  Book> 
(i860);  'Privations  and  Sufferings  of  United 
States  Officers  and  Soldiers  in  Confederate 
Prisons*  (1864);  'Our  English  Bible  and  its 
Ancestors'  (1870);  'An  Undeveloped  Chapter 
in  the  Life  of  Christ*  (1882);  'The  Great 
Meaning  of  Metanoia*  (i8g6). 

Walden,  N.  Y.,  village  in  Orange  County; 
en  the  Walkill  River,  and  on  the  New  York 
(..entral  &  Hudson  River  railroad  (Walkill  Val- 
jsy  branch);  75  miles  north  by  west  of  New 
'I'ork,  and  13  miles  northwest  of  Newburgh.  The 
late  of  the  first  settlement  is  uncertain,  but  it 
ivas  before  1768;  the  village  was  incorporated 
in  1855.  It  was  first  known  as  High  Falls,  owing 
to  the  fall  of  40  feet  in  the  river  at  this  point 
It  is  in  an  agricultural  region,  noted  for  its 
dairy  products  and  in  a  valley  famous  for  its 
picturesque  scenery.  It  has  large  cutlery  works, 
woolen  mills,  a  soap  factory,  engine  works,  foun- 
dries, and  machine  shops.  'There  are  two  banks, 
one  of  which  is  a  national  bank.  Pop.  (1910) 
4,004. 

Walden  University,  an  institution  for  the 
education  of  the  colored  race,  located  at  Nash- 
ville, Tenn.  It  grew  out  of  a  schoool  for  adults 
and  children  established  by  the  Freedmen's  Aid 
Society;  in  1866  it  was  chartered  as  Central 
Tennessee  College.  It  is  under  the  control  of 
the  Methodist  Episcopal  Church.  In  1900  the 
name  was  changed  to  Walden  University  in 
honor  of  Bishop  John  M.  Walden.  The  univer- 
sity includes  the  following  departments:  (i) 
Collegiate  department ;  (2)  academic  department 
(preparatory);  (3)  normal  department;  (4) 
commercial  department ;_  (5)  law  department; 
(6)  Braden  Bible  Training  School;  (7)  music 
department;  (8)  Meharry  Medical  College;  (9) 
industrial  department.  The  collegiate  depart- 
ment offers^  two  four  years'  courses,  the  classical 
and  the  scientific;  and  two  corresponding  pre- 
paratory courses  of  three  years.  The  normal 
department  offers  a  course  five  years  in  length 
( instead  of  four  years,  as  formerly)  ;  the  first 
three  years  are  the  same  in  rank  as  the  college 


preparatory  course ;  the  completion  of  this  course, 
entitles  the  student  to  the  degree  of  bachelor 
of  pedagogy.  The  academic  department  offers  a 
two  years'  English  course,  and  a  two  years' 
teacher's  preparatory  course.  In  all  these 
courses  the  daily  study  of  the  Bible  is  required. 
The  law  department,  which  was  the  first  law 
school  for  colored  students  established  in  the 
South,  has  a  two  years'  course.  The  Braden 
Bible  Training  School  offers  a  theological 
coarse,  correspondence  courses  in  theology,  and  a 
missionary  and  deaconness  training  course.  The 
theological  course  is  two  years  in  length,  with 
a  year  of  post-graduate  work;  the  missionary 
training  course  includes  studies  in  industrial 
department  and  the  medical  school.  The  Me- 
harry Medical  College  was  founded  in  1876; 
it  offers  a  four  years'  medical  course,  which  may 
be  completed  in  three  years  by  those  holding 
an  A.B.  or  B.S.  degree;  the  dental  college,  the 
pharmaceutical  college,  and  the  nurses'  training 
school  are  also  a  part  of  the  medical  department 
The  industrial  department  includes  the  trade 
schools,  the  school  of  domestic  science  and  art, 
and  the  Walden  Industrial  School.  The  trade 
schools  instruction  and  practice  in  carpentry, 
sloyd,  painting,  paper-hanging,  calcimining,  ma- 
sonry and  plastering,  and  landscape  gardening 
for  men,  and  in  sloyd  for  women ;  the  school  of 
domestic  science  provides  instruction  in  cooking, 
sewing,  laundry  work,  etc.,  for  women;  the 
industrial  school  is  for  the  industrial  training  of 
children,  and  serves  also  as  a  model  school  for 
normal  department  When  the  students  attain 
sufficient  proficiency  in  industrial  classes,  work 
is  furnished  them  by  which  they  may  pay  a  por- 
tion of  their  expenses.  The  students  maintain 
two  literary  societies.  The  university  buildings 
(1910)  on  the  campus  include  the  administration 
building,  seven  other  brick  buildings,  and  seven 
wooden  buildings;  the  medical  college  is  located 
in  another  part  of  the  city.  The  library  in  1910 
contained  5,600  volumes;  students  of  the  law 
department  also  have  access  to  the  State  Law 
Library.  The  students  in  1910  numbered  801, 
of  whom  about  350  are  in  the  medical  depart- 
ment. Many  of  the  graduates  are  teachers ;  and 
others  are  successful  doctors  and  lawyers. 

Waldenses,  wol-den'sez.  This  mediaeval 
sect  owes  its  origin  and  name  to  Peter  Waldus 
(Waldo),  a  rich  citizen  of  Lyons,  although  some 
of  their  writers  derive  the  appellation  Waldenses 
from  valUe  (valley),  and  called  them  Vaudois, 
or  dwellers  in  the  valleys,  whilst  others  have 
traced  their  origin  to  the  earlier  sects  of  Hen- 
ricians  and  Cathari.  About  1 170  Waldo,  shocked 
and  moved  to  repentance  for  his  sins  by  the 
sudden  death  of  a  friend,  came  to  the  deter- 
mination to  imitate  the_  mode  of  life  of  the  apos- 
tles and  primitive  Christians,  gave  his  goods  to 
the  poor,  and  by  his  preaching  collected  numer- 
ous followers,  chiefly  from  the  class  of  artisans, 
who,  from  the  place  of  their  birth,  were  denom- 
inated Leonists,  or  the  poor  of  Lyons;  Sabatati 
or  Insabatati,  on  account  of  their  wooden  shoes 
or  sandals  (sabots) ;  Humiliatists,  on  account  of 
their  profession  of  humility;  and  were  often 
confounded  with  the  Cathari,  Patarenes,  Albi- 
genses,  and  others,  whose  fate  they  shared.  Their 
chief  strongholds  were,  and  still  are,  in  the 
mountain  tract  of  the  Cottian  Alps,  southwest 
of  Turin.  In  their  fanatical  contempt  of  the 
clergy  and  their  opposition  to  the  Roman  priest- 
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hood  the  Waldenses  resembled  other  sects  of 
like  character  in  the  Middle  Ages;  but,  going 
beyond  the  design  of  their  founder,  which  was 
merely  to  preach  penance  and  a  life  of  poverty, 
they  made  the  Bible  alone  the  rule  of  their  faith, 
and  rejecting  Whatever  was  not  founded  on  it 
as  not  conformable  to  apostolical  antiquity,  they 
renounced  entirely  the  doctrines,  usages,  and 
traditions  of  the  Roman  Catholic  Church,  and 
formed  a  separate  religious  society.  They  were 
therefore  excommunicated  as  heretics  at  the 
Council  of  Verona  in  1184,  but  they  did  not 
suffer  a  general  persecution  until  the  war  against 
the  Albigenses,  whom  they  closely  resembled  in 
the  extravagances  of  their  doctrines  and  cus- 
toms, after  they  had  spread  and  established 
themselves  in  the  south  of  France,  under  the 
protection  of  the  counts  of  Toulouse  and  Foix. 
At  that  time  (1209-30)  many  Waldenses  fled  to 
Aragon,  Savoy,  and  Piedmont.  In  Languedoc 
they  were  able  to  maintain  themselves  till  1330; 
in  Provence,  under  severe  persecution,  till  1545, 
when  the  parliament  at  Aix  caused  them  to  be 
driven  out  of  the  country,  still  longer  in  Dau- 
phiny;  and  not  until  the  war  of  the  Cevennes 
werfc  the  last  Waldenses  expelled  from  France. 
In  the  middle  of  the  14th  century  single  con- 
gregations of  this  sect  went  to  Calabria  and 
Apulia,  where  they  were  soon  suppressed ;  others 
to  _  Bohemia,  where  they  were  called  Gruben- 
heimer,  because  they  used  to  Conceal  themselves 
in  caverns.  They  soon  became  amalgamated 
with  the  Hussites ;  and  from  them  the  Bohemian 
brethren  derive  the  apostolical  consecration  of 
their  bishops.  Their  doctrines  rest  solely  on 
the  Bible,  which,  with  some  catechisms,  they 
have  in  their  old  dialect,  consisting  of  a  mixture 
of  French  and  Italian.  In  this  language  their 
worship  was  performed  till  their  old  Barbes 
(uncles,  teachers)  became  extinct  in  1603.  They 
tiien  received  preachers  from  France,  and  since 
that  time  their  preaching  has  been  in  French. 
These  teachers,  however,  form  no  distinct  priest- 
hood, and  are  supplied  from  the  academies  of 
the  Calvinistic  churches.  Their  rites  are  limited 
to  baptism  and  the  Lord's  supper,  respecting 
which  they  adopt  the  views  of  Calvin.  The 
constitution  of  their  congregations  which  are 
chiefly  employed  in  the  cultivation  of  vineyards 
and  ii.  the  breeding  of  cattle,  and  which  are 
connected  by  yearly  synods,  is  republican.  Each 
congregation  is  superintended  by  a  consistory 
composed  of  elders  and  deacons,  under  the  presi- 
dency of  the  pastor,  which  maintains  the  strictest 
moral  discipline,  and  adjusts  small  differences. 
After  they  had  entered  into  a  religious  com- 
munion with  the  Calvinists,  in  the  i6th  century, 
they  were  also  exposed  to  the  storm  which  was 
intended  to  sweep  away  Protestantism,  and  this 
was  the  cause  of  their  extirpation  in  France 
and  their  checkered  fate  in  Piedmont.  Those 
who  had  settled  in  the  marquisate  of  Saluzzo 
were  totally  suppressed  by  1633;  and  those  in 
the  other  vall^s,  under  the  jurisdiction  of  the 
court  of  Turin,  were  subjected  to  severe  perse- 
cution, often  occasioned  by  their  own  aggressive- 
ness. Aided  by  the  mediation  of  the  Protestant 
powers,  they  finally  procured  a  new,  though 
more  limited,  ratification  of  freedom  by  the 
treaty  concluded  at  Pinerolo  18  Aug.  1655.  The 
persecution  exercised  in  1685  through  French 
mfluence  obliged  thousands  to  emigrate  into 
Protestant  countries,  including  the  English  col- 


onies in  North  America.  In  London  they  united 
with  the  French  Huguenots;  in  the  Netherlands 
with  the  Walloons;  in  Berlin  with  the  French 
congregations;  and  nearly  2,000  went  to  Switz- 
erland. Some  of  these  returned  by  force  to 
Piedmont  in  1680,  and  with  those  who  had  re- 
mained maintained  themselves  under  many  re- 
strictions, to  which  an  end  was  finally  put  in 
1725  in  consequence  of  Prussian  mediation. 

The  Waldenses  were  not  permitted  to  enjoy 
full  religious  freedom  and  civil  rights  until  the 
establishment  of  the  kingdom  of  Italy,  but  now 
they  do  50  not  merely  in  their  old  valleys  of 
Lucerne,  Perusa,  and  Saint  Martin,  but  generally 
throughout  Italy  and  they  have  churches  in 
Turin,  Rome,  Venice,  and  elsewhere.  Their 
church  service  is  under  the  direction  of  a  synod. 
After  long  negotiations,  in  the  way  of  which 
great  difficulties  were  thrown  by  the  opposition 
of  the  Tubingen  theologians,  several  hundreds 
of  the  above-mentioned  fugitives  settled  in  Wiir- 
temberg  in  1699,  where  their  descendants  now 
form  several  parishes.  They  are  next  to  the 
Calvinists  in  the  simplicity  of  their  worship  and 
in  their  ecclesiastical  constitution,  but  in  intellec- 
tual cultivation  are  behind  the  other  Protestants. 
(See  Reformation;  Religious  Sects.)  Consult: 
Leger,  'Histoire  generale  des  dglises  evange- 
liques  des  vallees  de  Piemont  ou  Vaudoises> 
(1699);  Dieckhoff,  <Die  Waldenser  im  Mittel- 
alter>  (1851);  Herzog,  <Die  romanischen  Wal- 
denser' (1853) ;  Melia,  <Origin,  Persecution, 
and  Doctrines  of  the  Waldenses*  (1870)  ;  Mo;i- 
tet,  'Histoire  litteraire  des  Vaudois  du  Piemont' 
(1885)  ;  Preger,  "Die  Verfassung  der  franzo<i- 
schen  Waldenser  in  der  alteren  Zeit'  (1800); 
Bompiani,  'Short  History  of  the  Italian  Wal- 
denses' (1897) ;  Schaff,  'Creeds  of  Christen- 
dom'   (1877-8). 

Waldersee,  val'der-za,  Albert,  Count  von, 
German  soldier:  b.  Potsdam,  Prussia,  8  April 
1832 ;  d.  Hanover  5  March  1904.  He  entered  the 
Prussian  artillery  of  the  guard  in  1850,  and 
in  1866  was  assigned  to  the  general  staff  and 
promoted  major.  During  the  Bohemian  cam- 
paign he  was  connected  with  the  general  head- 
quarters, after  the  peace  became  a  member  of 
the  staff  of  the  loth  army  corps,  and  in  1871,  at 
the  outbreak  of  the  Franco-Prussian  war,  was 
made  chief-of-stafl  to  the  Grand  Duke  of  Meck- 
lenburg-Schwerin,  commander  of  one  of  the 
divisions.  Promoted  colonel  and  commander  of 
the  13th  Uhlans,  his  subsequent  advancement 
was  rapid.  In  i88o  he  became  a  general,  in 
1882  lieutenant-general,  in  1888  general  of  cav- 
alry. '  Upon  von  Moltke's  resignation  as  chief  of 
the  general  staff  (1888),  Waldersee  was  chosen 
as  successor;  and  it  was  very  generally  believed 
that  he  would  follow  Bismarck  in  the  chancellor- 
ship, for  which,  however.  Count  von  Caprivi  was 
selected.  Waldersee  became  commander  of  the 
9th  army  corps  in  1891,  in  1898  inspector-general, 
in  1900  field-marshal  of  the  empire.  At  the 
time  of  the  Boxer  outbreak  in  China  (see  Box- 
ers) he  was  placed  in  command  of  the  German 
forces  in  that  country,  and  from  27  Sept.  1900 
to  4  June  1901,  by  approval  of  the  powers,  com- 
manded the  allied  armies  there.  His  activities  in 
China  contributed  largely  to  a  speedy  adjust- 
ment of  difliculties,  while  he  was  at  the  same 
time  successful  in  preserving  harmony  among 
the  allies. 
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Waldis,  Burkard,  val'dis,  German  rhyming 
fabulist:  b.  about  1490;  d.  about  1557.  He  was 
a  Franciscan  friar,  but  on  returning  from  a  pil- 
grimage to  Rome,  embraced  the  doctrines  of 
Luther.  He  wrote  a  charming  drama  in  Low 
German,  "The  Parable  of  the  Prodigal  Son' ; 
translated  the  *  Psalter*  into  German  verse;  and 
wrote  '.lEsopus,'  a  collection  of  about  400 
rhymed  fables  and  drolleries. 

WaldmQller,  Ferdinand,  Austrian  painter: 
b.  Vienna  1793;  d.  1865.  He  was  very  success- 
ful as  a  painter  of  peasant  life,  and  also  drew 
much  of  his  inspiration  from  the  life  of  child- 
hood. Among  his  principal  works  are:  'Two 
Tyrolese  Huntsmen  Restmg*  (1829);  <  Beggar 
Boy  on  the  Bridge*  (1830);  'Soup  Day  at  the 
Convent*  (1858);  <  After  School*  (1841); 
'Sunday  Afternoon'  (1846);  'Palm  Sunday* 
(1855);  and  "Evening  Prayer'    (1864). 

Waldmiiller,  Robert,  vald'muhl-Ier,  pseu- 
donym of  Charles  Edouard  Duboc,  a  German 
poet  and  miscellaneous  writer:  b.  in  Hamburg 
17  Sept.  1822;  d.  about  1557.  His  best  work  is 
'Village  Idylls*  (i860).  Other  works  are 
'Travel  Studies*  (i860);  'Sorrow  and  Joy*  a 
romance  (1874);  'Brunhild,*  a  drama  (1874). 

Waldo,  wol'do,  Daniel,  American  Congre- 

fitional  clergyman :  b.  Windham,  Conn.,  10 
ept.  1762;  d.  Syracuse,  N.  Y.,  30  July  1864. 
He  was  drafted  as  a  soldier  in  the  arnyr  in  1778, 
and  was  arrested  and  captured  by  the  Tories  and 
carried  to  New  York,  where  he  was  confined 
for  two  months,  and  then  exchanged.  After 
graduation  at  Yale  in  1788  he  studied  theology, 
and  in  1792  was  ordained  pastor  of  the  Congre- 
gational Church  in  West  Suffolk,  Conn.  Here 
he  continued  till  1809,  when  he  resigned  his 
charge,  having  for  some  time  acted  as  a  mission- 
ary in  the  States  of  Pennsylvania  and  New 
York.  In  1810-1 1  he  preached  at  Cambridgeport, 
Mass.,  after  which  he  served  as  a  missionary 
in  Rhode  Island  till  1820,  and  was  settled  for 
12  years  at  Exeter,  Conn. ;  and  afterward  resided 
in  the  State  of  New  York^  without  any  stated 
charge.  In  1855  he  was  made  chaplain  of  the 
House  of  Representatives. 

Waldo,  Prank,  American  meteorologist:  b. 
Cincinnati,  Ohio,  4  Nov.  1857.  He  was  gradu- 
ated from  Marietta  College,  Ohio,  in  1878,  sub- 
sequently studied  at  Harvard,  and  in  1882-3  was 
in  Europe  on  United  States  government  service. 
Upon  his  return  to  the  United  States  he  became 
instructor  in  astronomy  at  Radcliffe  College,  and 
was  later  engaged  in  teaching  meteorology  at  the 
Corcoran  School  of  Science,  Columbian  Uni- 
versity. He  afterward  accepted  the  position  of 
junior  professor  in  the  United  States  Signal 
Service,  and  has  since  become  professor.  He 
has  published:  'Modern  Meteorology*  (1893); 
'Elementary  Meteorologj-*   (1896);  etc. 

Waldo,  Peter,  French  merchant:  b.  in  the 
latter  half  of  the  12th  century;  the  date  of  his 
death  is  unknown.  Waldo  had  acquired  con- 
siderable wealth,  when  the  sudden  death  of  a 
friend  turned  his  attention  to  spiritual  things. 
He  had  translations  made  of  portions  of  the 
Scriptures,  which  he  read,  and  became  con- 
vinced that  he  should  lead  a  life  of  poverty. 
He  gave  part  of  his  property  to  his  wife  and 
part  to  the  poor,  and  began  to  preach  his  doc- 
trines in  tl-2  streets  of  Lyons.  He  advocated 
the  study  of  the  Scriptures  by  the  individual 
Christian,   and   the   right   of  laymen  to  teach. 


This  brought  upon  him  the  condemnation  of  ti!e 
Church,  and  the  archbishop  of  Lyons  forbade 
Waldo  and  his  followers  to  continue  their 
teaching.  The^  appealed  to  the  pope,  and  at 
the  Lateran  Council  in  1179  they  were  con- 
demned.   See  Waldenses. 

Waldo,  Samuel  Putnam,  American  au- 
thor: b.  in  Connecticut  in  1780;  d.  Hartford, 
Ck)nn.,  March  1826.  He  wrote:  'Narrative  of  a 
Tour  of  Observation  by  President  Monroe* 
(1818)  ;  'Memoirs  of  Andrew  Jackson*  (1820)  ; 
'Life  of  Stephen  Decatur*  (1821);  'Biograph- 
ical Sketches  of  Nicholas  Biddle,  Paul  Jones, 
Eklward  Preble,  and  Alexander  Murray*  (1823). 
He  edited  'Journal  of  the  Brig  Commerce  upon 
the  Western  Coast  of  Africa.* 

Waldoboro,  wol'dS-biir-o,  Maine,  town, 
port  of  entry,  Lincoln  County ;  on  the  Medomak 
River,  and  on  the  Maine  Central  railroad ;  about 
26  miles  southeast  of  Augusta,  and  18  miles  west 
of  Rockland.  It  was  settled  in  1749  by  a  colony 
of  Germans,  and  in  1773  was  incorporated.  It 
is  in  an  agricultural  section.  The  chief  manu- 
facturing establishments  are  a  shoe  factory,  ma- 
chine shop,  men's  clothing  factory,  and  cream- 
eries. Formerly  the  town  was  noted  for  its 
ship-building.  The  principal  public  buildings 
are  the  United  States  custom-house,  the 
churches,  schools,  and  the  bank.  Pop.  (1910) 
2,656. 

Waldseemiiller,  Martin,  the  scholar  who 
gave  America  its  name.  He  was  born  at  Frei- 
burg, and  his  name  was  written  in  the  school- 
list  for  the  first  time  at  that  place  7  Dec.  1490. 
Assuming  that  this  matriculation  occurred  when 
he  was  8  or  9  years  old,  we  have  as  the  year  pi 
his  birth  1481  or  1482.  Equally  conjectural  is 
the  year  of  his  death.  In  1522,  L.  Fries  re- 
ferred to  him  as  deceased,  and  it  has  been  sup- 
posed that  the  event  was  then  recent  Certain 
it  is  that  Waldseemiiller  was  canon  of  St. 
Die  when  he  died,  and  that  in  the  same  Vosgian 
mountain  town  before  1507  he  was  regarded  as 
an  able  young  geographer  by  the  little  group  of 
learned  men  there  assembled.  His  'Cosmo- 
graphiae  Introductio*  and  his  map  of  the  world 
(the  latter  prepared  as  a  globe  also:  "tarn  in 
solido  quam  plano^),  both  published  at  St. 
Die  in  the  year  last  mentioned,  produced  the 
effect  described  in  our  first  volume  (see  Amer- 
ica :  a  brief  account  of  the  derivation  and  mean- 
ing of  the  word).  The  name  confidently  pro- 
posed for  the  transatlantic  lands,  and  at  the 
same  time  actually  conferred  upon  the  new 
"guarta  orbis  pars,"  in  the  little  Latin  treatise 
and  on  the  huge  wall-map  and  globe,  was  so 
promptly  and  generally  caught  up  that  its  orig- 
inator himself  was  powerless  to  recall  it.  When 
he  issued  his  'Carta  Marina,*  in  1516.  he  had 
changed  his  opinion  as  to  the  relative  value  of 
the  achievements  of  Columbus  and  Amerigo 
Vespucci,  for  the  word  America  does  not  ai>- 
pear  on  the  map  of  1516.  But  it  was,  for- 
tunately, too  late  to  impose  a  name  less  signifi- 
cant and  less  appropriate  (see  article  mentioned 
above,  and  contrast  the  meaning  of  "America* 
there  given  with  that  of  "Columbia."  that  is, 
"land  of  the  dove»).  Of  the  Waldseemullef 
map  of  1507,  1,000  copies  were  printed,  yet  all 
were  destroyed  or  lost  long  ago,  and,  indeed, 
the  same  fate  had  overtaken  the  Carta  itineraria 
Europas  of  isii,  and  the  Carta  Marina  of  1516. 
The  Carta  itineraria  was  the  first  to  be  recov- 
ered ;  the  more  interesting  maps  of   1507  and 
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1516  did  not  come  to  light  until  1901,  when 
their  discovery  created  a  sensation.  In  "The 
Geographical  Journal'  for  February  1902  we 
read:  "Ever  since  Humboldt  first  called  atten- 
tion to  the  'Cosmographix  Introduction  no  lost 
maps  have  ever  been  sought  for  so  diligently 
as  those  of  Waldseemiiller.  It  is  not  too  much 
to  say  that  the  honor  of  being  their  lucky  dis- 
coverer has  long  been  considered  as  the  highest 
possible  prize  to  be  obtained  among  students 
in  the  field  of  ancient  cartography.  But  until 
the  last  few  months  no  specimen  of  either  the 
^lobe  or  map  has  ever  been  seen  or  heard  of 
in  modern  times.  A  few  months  ago  the  geo- 
graphical world  was  suddenly  startled  by  a  brief 
announcement  that  Waldseemuller's  long-lost 
map  of  1507,  together  with  another  of  his  of 
1516,  had  been  found  by  Prof.  P.  Joseph  Fischer 
of  Feldkirch,  in  the  library  of  Prince  Waldburg 
at  Wolfegg  Castle."  In  the  excellent  work  by 
Fischer  and  Wieser  (see  below)  it  is  written 
that  "Johann  Schoner  had  the  two  Waldseemiil- 
ler maps  bound  in  the  form  of  an  atlas.  To  this 
circumstance  we  owe  the  preservation  of  the 
two  precious  cartographic  monuments,  whiles 
those  copies  that  were  mounted  as  wall-maps 
perished  —  as  it  seems,  without  exception  —  m 
consequence  of  their  enormous  size."  In  con- 
clusion we  would  invite  attention  to  two  points : 
(i)  The  assertion  so  commonly  made,  that 
Waldseemiiller  intended  to  bestow  the  name 
America  upon  the  southern  continent  only,  ap- 
pears at  first  sight  to  find  support  in  the  map  of 
1507,  but  is  disproved  by  a  comparison  of  the 
map  with  the  explanatory  passages  in  the  <  In- 
troduction ;  (2)  the  Greek  form  of  his  own 
name  on  the  map  of  15 16  is  Ilacomilus,  shewing 
plainly  his  preference  for  that  spelling  toward 
the  end  of  a  rather  short  life.  The  fact  that  his 
name  does  not  stand  in  any  form  upon  the  map 
of  1507  is  additional  evidence  of  juvenility.  He 
appears  to  have  been  so  young  that  his  signa- 
ture might  have  made  good  work  seem  less  au- 
thoritative then.  He  was  perhaps  25  years-  old 
when  he  produced  a  word  that  was  to  nil  a  place 
in  all  languages  during  all  later  ages. 

Consult:  Fischer  and  Wieser.  <Die  alteste 
Karte  mit  dcm  Namen  America' ;  Humboldt, 
♦Kritische  Untersuchungen' ;  d'Avezac,  'Mart'n 
Hylacomylus  Waltzemiiller' ;  Harrisse,  *Bib- 
liotheca' ;  'Decouverte,*  etc. 

Marrion  Wilcox. 
Author  of  'History  of  War  with  Spain'' ;  '■War 
in  Philippines,^  etc. 

Waldstein,  wald'stin.  Charles,  American 
archaeologist:  b.  New  York  30  March  i8s6. 
Educated  at  Columbia  and  Heidelberg  univer- 
sities he  became  university  lecturer  in  clasi,ical 
archaeology  at  Cambridge,  England,  1880-2.  He 
was  appointed  director  of  the  Fitzwilliam  Mu- 
seum there  1883-9,  a  fellow  of  King's  College, 
Cambridge,  1893,  and  has  been  Slade  professor 
of  fine  arts  at  same  college  since  1895.  As  di- 
rector of  the  American  School  of  Gassical 
Studies  at  Athens  (1889-95)  and  professor 
(1895-7),  he  directed  excavations  with  signal 
success  at  Platsea,  Eretria,  etc.  He  has  written : 
'Excavations  at  the  Heraion  of  Aegos' ;  'Bal- 
ance of  Emotions  and  Intellect'  (1878);  'Es- 
says on  the  Art  of  Phidias'  (1885)  ;  <The  Work 
of  John  Ruskin'  (1894)  :  'The  Study  of  Art  in 
Universities'  (1895)  :  *The  Surface  of  Things' 
(1899):  'The  Jewish  Question'  (1899):  'The 
Expansion  of  Western  Ideals  and  the  World's 
Peace'  .('899)  ;  'The  Argive  Heraeum'  (1902). 


Wales  walz,  Prince  of,  title  given  to  the 
eldest  son  of  the  English  sovereign  since  the 
time  of  Edward  I.  In  1902  the  Prince  of  Wales 
was  George  Frederick  Ernest  Albert:  b.  Marl- 
borough House  3  June  1865.  He  entered  the 
navy  s  June  1877,  spent  two  years  on  the  train- 
ing ship  Britannia,  and  then  accompanied  by 
his  brother,  the  late  Duke  of  Clarence,  started 
on  a  three  years'  voyage  around  the  world  on 
board  the  Bacchante.  In  1883  he  was  made  a 
midshipman  on  the  Canada,  stationed  off  the 
North  Americi-n  coast,  and  in  1885  was  pro- 
moted lieutenant.  He  was  made  commander  in 
1890  and  opened  the  Jamaica  Industrial  Exhibi- 
tion. In  1891  he  visited  Ireland  with  the  Duke 
of  Clarence,  and,  on  the  latter's  death  in  1892, 
became  heir  to  the  throne  and  took  his  seat  in 
the  House  of  Lords  as  Duke  of  York.  He  was 
married  to  the  Princess  Victoria  Mary  of  Teck, 
at  Saint  James'  Palace,  6  July  1893,  the  cere- 
mony being  attended  by  the  King  and  Queen  of 
Denmark,  the  Czarewitch,  and  other  royal  and 
imperial  guests.  In  1901  he  was  appointed 
rear-admiral,  and  colonel-in-chief  of  the  Royal 
Marine  Forces.  On  22  Jan.  1901,  by  the  death 
of  Queen  Victoria,  he  succeeded  his  father  as 
Duke  of  Cornwall,  and  with  the  duchess  made  a 
tour  of  the  colonies,  opening  the  first  Parliament 
<jf  the  Commonwealth  of  Australia,  and  retum- 
ine  in  November. 

Wales,  Great  Britain,  a  former  Celtic 
kingdom  in  the  central  western  peninsula,  now 
an  administrative  division  of  England,  and  a 
principality,  which  gives  the  title  of  Prince  of 
Wales  to  the  heir-apparent  of  the  British  crown. 
It  has  an  area  of  7,466  square  miles,  divided  into 
12  counties.  For  the  names,  areas,  and  popula- 
tions of  the  counties  see  the  article  England; 
and  for  statistical  matter  see  Great  Britain. 

Wales  is  composed  of  a  peninsula,  with  the 
•sla^d  of  Anglesey  at  its  _  northwest  extremity, 
joined  at  the  Menai  Strait  by  two  remarkable 
bridges;  a  number  of  smaller  islands  lie  chiefly 
at  a  short  distance  from  the  southwest  coast. 
The  peninsula,  washed  north  and  west  by  the 
Irioi  Sea,  and  south  by  Bristol  Channel,  and 
bounded  west  by  the  four  English  counties, 
Cheshire,  Shropshire,  Hereford,  and  Monmouth, 
is  13s  miles  long;  where  widest  95  miles,  and 
where  narrowest  only  35  miles  broad.  It  is 
very  mountainous,  particularly  in  the  north  di- 
vision, where  Snowdon,  the  culminating  point 
of  South  Britain,  rises  to  the  height  of  3,571 
feet;  is  intersected  by  beautiful  valleys,  tra- 
versed by  numerous  streams,  including  among 
others  the  Severn,  which  has  its  source  within 
It;  and  is  rich  in  minerals,  particularly  copper 
in  the  north,  and  coal  and  iron  partially  there 
also,  but  much  more  extensively  in  the  south. 
The  Silurian  formation,  so  called  after  the 
Silures,  the  ancient  inhabitants  of  the  princi- 
pality, covers  more  than  two  thirds  of  the  whole 
surface,  extending  continuously  from  the  mouth 
of  the  Conway  to  the  vicinity  of  Saint  David's 
Head :  but  is  succeeded  in  the  south  by  the  Old 
Red  Sandstone,  above  which  lies  the  mountain- 
limestone  and  the  large  and  valuable  coal-field. 
Besides  the  Severn,  the  principal  rivers  are 
the  Dee,  which  has  part  of  its  lower  course  in 
Cheshire;  theClwyd,  in  Denbigh  and  Flint;  the 
Conway,  forming  the  boundary  between  Denbigh 
and  Carnarvon ;  the  Dovey,  and  the  united  Rhei- 
diol  and  Ystwith,  which  have  their  mouths  near 
the  centre  of  Cardigan  Bay;  the  Teify,  separat- 
ing Cardigan  on  the  north  from  Carmarthen  and 
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PcniUroKc  oil '.ne  south ;  the  Cleddy  and  CleddeUg 
remarkable  cliieliy  from  contributing,  by  their 
junction,  to  form  the  splendid  estuary  of  Mil- 
ford  Haven;  the  Towy  and  Bury,  which  both 
fall  into  Carmarthen  Bay;  the  Ebwy  and  Taf, 
which  liavc  a  common  estuary  in  Bristol  Chan-^ 
nel ;  the  Romney,  which  forms  part  of  the  bound- 
ary between  Wales  and  England;  and  the  Usk 
and  \vye,  which,  though  rising  in  the  princi- 
pality, have  only  the  earlier  part  of  their  course 
within  it.  The  lakes  are  numerous,  but  the  larg- 
est, that  of  Bala,  is  only  four  miles  long  and 
scarcely  one  mile  broad.  The  climate  is  on  the 
whole  moderate  and  equable,  though  somewhat 
keen  in  the  loftier  districts.  In  all  the  counties, 
but  more  especially  in  the  maritime,  humidity  is 
in  excess,  the  average  fall  of  rain  in  the  princi- 
pality being  34  inches,  while  that  in  England  is 
only  22.  Both  climate  and  surface  render  Wales 
more  adapted  for  pasture  than  agriculture.  The 
soil,  too,  seldom  possesses  great  natural  fertility, 
except  in  some  of  the  vales,  of  which  those  of 
the  Clwyd  in  the  north,  and  of  Glamorgan  in 
the  south,  are  celebrated  for  productiveness. 
The  latter,  rather  a  plain  than  a  vale,  is  of 
great  extent,  and  grows  excellent  wheat.  The 
system  of  agriculture,  however,  notwithstanding 
recent  improvements,  continues  on  the  whole 
indifferent  The  minerals,  as  already  observed, 
are  very  valuable,  and  the  south  contains  some 
of  the  largest  coal  and  iron  works  in  the  king- 
dom, as  well  as  the  copper  works  of  Swansea, 
probably  the  most  extensive  in  the  world.  Of 
manufactures,  properly  so  called,  by  far  the  most 
important  are  woolens.  The  principal  articles 
are  flannel,  for  which  the  principality  has  long 
been  famous,  cloth  chiefly  of  a  coarser  descrip- 
tion, and  hosiery.  The  inhabitants  are  almost 
purely  Celtic  in  race,  being  the  descendants  of 
the  early  Britons,  who  were  able  to  maintain 
themselves  here  when  the  rest  of  the  country 
was  overrun  by  the  Germanic  invaders.  One  of 
the  most  striking  native  features  is  the  female 
dress,  consisting  generally  of  a  plain  or  checked 
gown,  a  mantle,  a  napkin  of  pay  colors  around 
the  neck  and  shoulders,  and  a  black  beaver  hat, 
broad-brimmed  and  tapering  to  the  form  of  a 
truncated  cone.  All  classes  are  distinRuislied 
bv  civility  and  hospitality.  Many  curious  super- 
stitions, handed  down  by  immemorial  custom, 
still  retain  their  hold.  The  Welsh  cherish  their 
Brythonic  or  Cymric  language  with  great  affec- 
tion. They  have  transplanted  it  to  .Vmerica, 
where  it  prevails  in  some  districts,  and  is  repre- 
sented by  newspapers.  In  1891  there  were  in 
Wales  508,000  people  who  knew  no  Enf?li.«h.  or 
at  least  habitually  spoke  Welsh.  Mo?t  of  the 
upper  class_  belong  to  the  Established  Church, 
but  the  majority  are  Nonconformists,  the  most 
numerous  bodies  being  the  Congregationalists, 
the  Calvinistic  Methodists,  and  the  Baptists.  See 
Celts  ;  Cymri  ;  Celtic  Languages  ;  Great  Brit- 
ain: Wales;  Commerce;  Industries;  Agri- 
cultltre;   Mining;  etc. 

History. —  Previous  to  the  Roman  occupation 
Wales  appears  to  have  been  chicflv  inhabited 
by  three  British  tribes,  called  the  Silures,  Di- 
metse,  and  Ordovices.  During  the  later  period 
of  the  Roman  occupation,  perhaps  fropi  the  reign 
of  Diocletian,  the  subject  oart  of  tl"'  island 
was  divided  into  four  provinces,  of  which  one, 
including  the  country  from  the  Dee  to  the  Sev- 
ern, was  called  Britannia  Secunda.  It  was  after 
the  invasion   of  the   Saxons  that   the  country 


acquired  a  distinctive  national  charaaer,  as  the 
refuge  of  the  vanquished  Britons  who  were  grad- 
ually driven  to  the  west,  and  many  of  whom 
migrated  to  Brittany  (q.v.),  France,  whence  the 
name,  and  similarity  of  the  Breton  language  to 
the  Welsh.  From  this  period  till  the  final  con- 
quest of  the  country  by  Edward  I.  there  is  little 
but  a  succession  of  pett^  wars  between  the  rival 
chiefs  or  kings  into  which  both  countries  during 
a  great  part  of  the  Saxon  period  were  divided, 
or  the  more  systematic  efforts  of  the  larger  mon- 
archy to  absorb  the  smaller.  Among  the  greatest 
of  the  Welsh  heroes  of  the  early  period  was  Cad- 
xvallon.  After  being  defeated  by  Edwin  of 
Deira,  or  Northumbria,  and  compelled  to  flee 
to  Ireland,  he  returned  and  defeated  the  Saxons 
in  numerous  battles,  but  was  at  last  defeated  and 
sl.-im  by  Oswald  of  Northumbria  in  635.  While 
the  border  territories  continued  to  be  contested 
in  incessant  warfare  between  the  two  races,  Offa 
of  Mercia  built  the  celebrated  dyke  (see  Offa's 
Dyke)  known  by  his  name  to  guard  the  marches 
which  he  had  conquered.  In  the  middle  of  the 
9th  century  Roderick,  or  Rhodi  Mawr,  succeeded 
in  uniting  the  whole  ot_  Wales  into  one  priiici- 
pality,  but  he  divided  it  among  his  sons  into 
three  principalities,  called  respectively  Gwynedd 
(or  North  Wales),  Ceredigion  and  Dyved  (or 
South  Wales),  and  Powys  (composed  of  parts 
of  the  counties  of  Montgomery,  Salop,  and  Rad- 
nor). Soon  after  this  the  Danes  began  to  invade 
Wales.  The  country  was  again  re-united  in 
the  loth  century  under  Howel,  surnamed  Da.  the 
Good ;  but  as  the  English  monarchy  also  acquired 
unity  it  gradually  prevailed  over  the  smaller 
principality,  and  Athelstane  received  tribute  as 
the  sovereign  of  Wales,  although  his  sway  in 
the  country  was  only  nominal.  Theclaimof  the 
conqueror  being  resisted,  William  invaded  the 
country  and  compelled  the  Welsh  princes  to  do 
homage,  but  they  continued  in  virtual  inde- 
pendence, and  became  troublesome  to  the  suc- 
ceeding Norman  monarch*  by  allying  themselves 
with  their  disaffected  subjects.  William  and  his 
successors  tried  to  break  their  spirit  by  granting 
fiefs  in  Wales  to  Normans  and  English  on  con- 
dition of  conquest,  and  Henry  I.  introduced  into 
the  country  a  colony  of  Flemings.  Henry  I., 
Henry  II.,  John,  and  Henry  III.,  all  made  with 
various  success  a  series  of  efforts  to  reduce  the 
Welsh  princes  to  submission.  Llewellyn  and 
David,  princes  of  NorthWales,  successively  did 
homage  for  that  dominion  to  Henry  III.  On 
the  death  of  David,  Llewellyn  revolted  against 
Edward  I.,  but  was  defeated  by  Henry,  and  in 
a  subsequent  revolt  was  again  defeated  and  slain 
by  the  Earl  of  Mortimer,  1284.  His  brother 
David,  who  followed  his  example,  was  taken 
and  executed.  Edward  I.  created  his  eldest  son 
Prince  of  Wales,  and  from  this  time  Wales  was 
united  with  England. 

Consult:  Arnold,  < Studies  of  Celtic  Litera- 
ture' (1867)  ;  Borrow,  <Wild  Wales:  its  People, 
Language,  and  Scenery*  (1901);  Bund,  <The 
Celtic  Church  of  Wales'  (1901);  Edwards, 
'Wales'  (1901);  Rhys  and  Jones,  <The  Welsh 
People'  (1900) ;  Stephens,  'Literature  of  the 
Kymry>  (1876)  ;  Watt,  'Sketch  of  Welsh  Liter- 
ature'  (1863). 

Wales,  Univemty  of  (in  Welsh,  Prifysgol 
Cymru),  a  British  institution  established  by 
charter  in  1893,  and  formed  by  the  union  or 
association  of  three  existing  colleges,  the  Uni- 
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versity  College  of  Wales,  Aberystwith,  founded 
in  1872 ;  the  University  College  of  Nortli  Wales, 
Bangor,  founded  in  1884;  and  the  University 
College  of  South  Wales  and  Monmouthshire, 
Cardiff,  founded  in  1883.  Each  of  the  colleges 
has  a  women's  hall  of  residence,  that  of  the 
last  being  known  as  Aberdare  Hall.  There  are 
no  special  university  buildings  apart  from  those 
of  the  colleges,  but  there  are  temporary  offices 
at  Newport,  Monmouth.  The  university  has 
power  to  grant  degrees  in  arts  or  literature, 
science,  law,  theology,  and  music;  but  the  con- 
stituent colleges  do  not  supply  a  full  course  of 
instruction  in  each  of  these  subjects,  the  neces- 
sary courses  for  the  degrees  of  B.A.  and  B.Sc. 
being  at  present  those  chiefly  provided.  As  re- 
gards theology,  instruction  is  furnished^  by  a 
number  of  theological  colleges  in  the  principality, 
at  which  students  may  qualify  for  the  degree 
of  B.D.  The  classes  are  open  to  persons  of 
either  sex  above  the  age  of  16  years.  The  first 
matriculation  examination  of  the  university  was 
held  in  1895. 

WaUish,  wol'fish,  or  Walvisch,  Bay,  West 
Africa,  a  harbor  and  small  territory  belonging 
to  Great  Britain  "since  1878,  on  the  coast  of 
German  Southwest  Africa,  close  to  the  parallel 
of  23*  south.  The  harbor,  frequented  by  whale 
fishers,  is  a  good  one,  and  is  formed  by  a  sandy 
spit  of  land  which  projects  northward  parallel 
with  the  coast,  and  ends  in  a  point  known  as 
Pelican  Point.  It  receives  the  river  Khuisebat 
its  head,  and  just  beyond  the  northern  frontier 
of  the  territory  is  the  mouth  of  the  river  Swa- 
kop,  where  the  German  authorities  have  con- 
structed a  new  harbor,  known  as  Swakopmund. 
The  enclave  is  included  in  Cape  Colony  for 
administrative  purposes.  The  area  is  430  square 
miles,  and  the  population  768,  of  whom  only 
31  are  white. 

Walford,  wal'ferd.  Lacy  Betfaia  Col- 
quhoun,  English  novelist:  b.  Portobello,  Scot- 
land, 17  April  1845.  She  was  married  to  A.  S. 
Walford  of  Cranbrooke  Hall,  Essex,  in  1869. 
Her  first  novel,  <Mr.  Smith,'  appeared  in  1874, 
and  in  certain  respects  it  has  not  been  surpassed 
by  any  of  her  later  works,  although  she  has 
gained  in  ease  of  dialogue  and  description.  A 
sound  ethical  purpose  underlies  all  her  many 
novels,  among  the  best  of  which  are  'Cousins* 
(1879) ;  'Troublesome  Daughters'  (1880) ; 
<The  Baby's  Grandmother*  (1885)  ;  'The  Arch- 
deacon* (1899);  <Sir  Patrick,  the  Puddock* 
(1900). 

Walhalla,  val-hal'la,  Valhal,  or  Valhalla, 
the  great  hall  of  the  Scandinavian  gods,  the 
warriors'  heaven  of  the  Vikings.  Here  the 
heroes  slain  in  battle  feasted  with  Odin,  drink- 
ing mead  from  the  udder  of  the  goat,  Heidrun, 
and  eating  the  flesh  of  the  boar,  Saehrininir, 
which  was  cooked  every  day,  and  became  whole 
again  after  each  daily  banquet.  The  hall  was 
lighted  by  gleaming  swords,  roofed  with  shields, 
and  the  seats  covered  with  coats  of  mail.  Apart 
from  feasting,  fighting  their  battles  over  again 
was  the  favorite  pastime  of  the  heroes  admitted 
to  Walhalla.    See  Scandinavian  Mythology. 

Walke^  wak,  Henry,  American  naval  offi- 
cer: b.  near  Portsmouth,  Va.,  24  Dec.  1808;  d. 
Brooklyn,  N.  Y.,  8  March  1896.  He  was  ap- 
pointed midshipman  in  the  navy  in  1827,  was 
iiromoted  lieutenant  in  1839,  and  in  the  Mexican 


War  was  executive  officer  on  the  Vesuvius,  en- 
gaged  at  the  capture  of  Vera  Cruz.  He  was 
promoted  commander  in  1855  and  in  186 1  was 
assigned  to  duty  with  the  Mississippi  flotilla, 
receiving  rank  as  captain  in  1862.  He  com- 
manded the  squad  of  gunboats  which  assisted 
Grant  at  Belmont;  was  engaged  at  the  battles 
of  Forts  Henry  and  Donelson,  Island  No.  lo^ 
and  Fort  Pillow ;  successfully  passed  the  Vicks- 
burg  batteries ;  and  in  1863  was  tranferred  to  the 
command  of  the  Sacramento  and  sent  in  pursuit 
of  the  Alabama.  He  was  promoted  commodore 
in  1866,  rear-admiral  in  1870,  and  in  1871  was 
at  bis  own  request  placed  on  the  retired  list. 

Walker,  wa'ker,  Amasa,  American  politi- 
cal economist:  b.  Woodstock,  Conn.,  4  May 
1799;  d.  North  Brookfield,  Mass.,  29  Oct.  1875. 
A  prominent  merchant  of  Boston  from  1825  to 
1840,  he  was  known  also  as  an  abolitionist  in 
1843,  and  1849  visited  London  and  Paris  respec- 
tively to  attend  the  international  peace  conven- 
tions of  those  years,  and  in  1848  took  a  leading 
part  in  the  formation  of  the  Free-Soil  party. 
In  '  1848  he  was  a  representative  in  the  State 
legislature,  in  1849  State  senator,  in  1851-2  secre- 
tary of  State,  having  been  elected  by  the  united 
Free-Soil  and  Democratic  vote.  He  was  a 
member  of  the  House  of  Representatives  in 
1862-3,  to  complete  the  unexpired  term  of  Gold- 
smith F.  Bailey.  From  1842  to  1849  he  was 
professor  of  political  economy  in  Oberlin  Col- 
lege; and  he  published:  'The  Nature  and  Uses 
of  Money  and  Mixed  Currency*  (1857),  and 
'The  Science  of  Wealth :  A  Manual  of  Political 
Economy*  (1866;  7th  ed.  1874). 

Walker,  Asa,  American  naval  officer:  b. 
Portsmouth,  N.  H.,  13  Nov.  1845.  He  was 
graduated  from  the  United  States  Naval  Acad- 
emy in  1866,  received  promotion  to  lieutenant  in 
1870,  and  to  commander  in  1894.  He  was  on 
duty  at  the  Naval  Academy  in  1873-6,  1879-83, 
18S6-90,  and  in  1893-7.  In  the  last  named  year 
he  was  placed  in  command  of  the  Concord,  and 
in  1898  was  engaged  with  her  in  the  battle  of 
Manila  Bay.  He  received  rank  as  captain  in 
1899  and  was  assigned  to  duty  at  the  Naval  War 
College,  Newport,  R.  I.  He  was  a  member  of 
the  naval  examining  board  at  Washington  in 
1900-1  and  since  1903  has  been  in  command 
of  the  San  Francisco. 

_  Walker,  Francis  Amasa,  American  econo- 
mist and  soldier:  b.  Boston  2  July  1840;  d. 
there  S  Jan.  1897.  He  was  the  son  of  Amasa 
Walker  (q.v.),  was  graduated  at  Amherst  in 
i860,  began  the  study  of  law,  which  he  gave  up 
to  enlist  in  the  Union  army,  and  served  through 
nearly  the  whole  of  the  Civil  War.  His  rank 
during  the  greater  part  of  the  War  was  that 
of  lieutenant-colonel,  and  in  1865  he  was  brev- 
etted  brigadier-general  of  volunteers.  He  taught 
Greek  and  Latin  at  Williston  Seminary,  East- 
hampton,  Mass.,  from  1865  to  1868,  and  in  the 
latter  year  was  connected  with  the  staff  of  the 
Springfield  Republican.  After  serving  as  head 
of  the  Bureau  of  Statistics  of  the  Treasury  De- 
partment, in  1870  he  was  made  superintendent 
of  the  19th  census,  and  in  1872  became  commis- 
sioner of  Indian  affairs.  From  1873  to  1881  he 
was  professor  of  political  economy  and  history 
In  the  Sheffield  Scientific  School  at  Yale,  and  in 
1877-9  was  lecturer  at  Johns  Hopkins  Univer- 
sity.   He  was  the  representative  of  the  Unite*' 
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States  at  the  International  Monetary  Conference, 
Paris,  in  1878.  In  1880  he  was  appointed  super- 
intendent of  the  loth  census.  Accepting  the 
presidency  of  the  Massachusetts  Institute  of 
Technology  in  1881,  he  continued  in  that  posi- 
tion till  his  death.  He  was  president  of  the 
American  Statistical  Association  from  1882  to 
1897,  and  of  the  American  Economic  Association 
in  1885-92.  He  was  an  earnest  advocate  of 
international  bimetallism,  was  deeply  interested 
m  all  economic  questions,  particularly  those  con- 
cerning wages  and  profits,  upon  which  he  wrote 
with  effective  clearness  and  force.  His  work 
has  exerted  a  marked  influence  upon  economic 
study.  His  writings  include:  'The  Indian  Ques- 
tion' (1874);  <The  Wages  Question'  (1876); 
'Money'  (1878);  "Money  in  Its  Relation  to 
Trade  and  Industry'  (1879);  'Political  Econ- 
omy' (1883);  'Land  and  Its  Rent'  (1883); 
'History  of  the  Second  Army  Corps'  (1886) ; 
'Life  of  General  Hancock'  (1894);  'The  Mak- 
ing of  the  Nation'  (1895)  ;  anti  'International 
Bimetallism'  (1896).  Consult  'Publications  of 
the  American  Statistical  Association,'  Vol.  V. 
(1896-7),  for  bibliography  and  biographical 
notices. 

Walker,  Frederick,  English  painter:  b. 
London  26  May  1840;  d.  Saint  Fillans,  Perth- 
shire, 4  June  1875.  After  an  ordinary  school 
education  he  worked  for  a  time  in  an  archi- 
tect's office,  and  then  pursued  his  art  studies 
at  the  British  Museum,  in  an  Art  Academy, 
and  in  the  Royal  Academy  schools.  He  became 
an  apprentice  to  Whymper,  the  wood  engraver, 
in  1858,  and  soon  afterward  began  to  provide 
drawings  for  'Good  Words,'  the  'Comhill  Mag- 
azine,' and  other  periodicals.  He  illustrated  the 
'Adventures  of  Philip'  and  the  'Denis  Duval' 
of  Thackeray.  He  exhibited  his  first  oil  picture, 
'The  Lost  Path,'  at  the  Academy  in  1863.  He 
was  elected  an  associate  of  the  Old  Water-color 
Society  in  1864,  and  in  1871  he  became  an 
associate  of  the  Royal  Academy.  His  principal 
pictures  in  oils  were :  'Wayfarers'  ( 1866)  ;  by 
some  considered  his  best  oil-painting;  'Bathers' 
(1867);  'Vagrants'  (1868),  in  the  National 
Gallery;  'The  Old  Gate'  (1869);  'The  Plough' 
(1870);  'At  the  Bar'  (1871);  'The  Harbour 
of  Refuge'  (1872),  in  the  National  Gallery;  and 
'The  Right  of  Way'  (1875).  Among  his  more 
numerous  works  in  water-color  the  following 
may  be  mentioned:  'Philip  in  Church'  (1863); 
'The  Young  Patient';  'The  Shower';  'The 
Village  School';  'Jane  Eyre';  'Refreshment'; 
'Spring';  'Autumn'  (1865);  'The  Bouquet' 
(1866) ;  'The  Gondola' ;  'In  a  Perthshire  Gar- 
den' ;  'The  Housewife' ;  'The  Rainbow' ;  and 
'The  Fishmonger's  Shop.'  Consult  Marks, 
'Life  and  Letters  of  Frederick  Walker'  (1896). 

Walker,  George,  Irish  Anglican  clergy- 
man: b.  of  English  parents  in  County  Tyrone 
1618:  d.  Boyne  i  July  1690.  He  was  educated 
at  Glasgow  University,  took  orders,  and  in 
1674  became  rector  of  Donaghmore,  near  Dun- 
gannon.  In  April  1689  was  made  joint  gov- 
ernor of  the  beseiged  town  of  Londonderry 
after  the  traitorous  governor,  Lundy,  had  been 
allowed  to  escape,  and  did  much  to  inspire  the 
heroic  defenders  in  the  siege  of  105  days.  He 
received  the  thanks  of  the  House  of  Commons, 
and  had  honorary  degrees  conferred  upon  him 
by  Cambridge  and  Oxford.  He  fell  at  the 
battle  of  the  Boyae,  being  at  the  time  of  his 


death  bishop-designate  of  Derry.  His  'True 
Account  of  the  Siege  of  Londonderry'  (1689) 
and  'Vindication'  of  it  are  reprinted  in  Dwyer's 
'Siege  of  Londonderry'   (1893). 

Walker,  Hugh,  Scottish  author:  b.  7  Jan. 

1855.  He  was  educated  at  the  universities  of 
Glasgow  and  Oxford,  and  is  professor  of  Eng- 
lish-literature at  Saint  David's  College,  Lam- 
peter, South  Wales.  He  is  the  author  of 
'Three  Centuries  of  Scottish  Literature'  (1893)  ; 
'Greater  Victorian  Poets'  (1895);  'The  Age 
of  Tennyson*    (1897). 

Walker,  Jfames,  American  college  presi- 
dent and  Unitarian  clergyman:  b.  Burlington, 
Mass.,  16  Aug.  1794;  d.  Cambridge,  Mass.,  23 
Dec.  1874.  He  was  graduated  from  Harvard 
in  1814,  studied  for  the  ministry,  and  was  pastor 
of  the  Unitarian  Church,  Charlestown,  Mass., 
1818-39.  He  was  professor  of  moral  and  intel- 
lectual philosophy  at  Harvard  1839-53,  and  pres- 
ident of  Harvard  University  1853^.  From 
1831  to  1839  he  edited  the  'Christian  Exam- 
iner.' He  edited  the  works  of  Dugald  Stewart, 
and  Thomas  Reid,  published  a  'Memoir  of 
Josiah  Quincy'  (1867),  and  delivered  lectures 
on  'Natural  Religion'  and  'The  Philosophy  of 
Religion.'     He  was  famous  as  a  pulpit  orator. 

Walker,  James,  American  artist:  b.  Eng- 
land 3  Jurte  1819;  d.  Watsonville,  Cal.,  Septem- 
ber 1889.  He  emigrated  to  the  United  States 
and  settled  in  New  York  city  early  in  life.  In 
1884  he  went  to  San  Francisco  to  paint  a  pic- 
ture for  a  private  gallery.  It  was  a  French 
battle-piece,  and  his  success  was  so  complete 
that  he  became  widely  known  as  a  painter  of 
military  pictures.  His  principal  works  include: 
'The  Battle  of  Lookout  Mountain' ;  'The  Bat- 
tle of  Chapultepec' ;  and  'The  Repulse  of  Long- 
street  at  Gettysburg.' 

Walker,  John,  English  actor  and  lexicog- 
rapher: b.  Colney  Hatch,  Middlesex,  18  March 
1732;  d.  London  I  Aug.  1807.  He  was  for  a 
time  engaged  by  Garrick  at  Drury  Lane,  was 
a  leading  member  of  the  company  at  Crow 
Street  'Theatre,  Dublin,  1758-62,  and  was  at 
Covent  Garden  1762-7.  In  1768  he  left  the 
stage,  and,  aftei  conducting  a  school  at  Ken" 
sington  for  two  years,  became  a  lecturer  on 
elocution.  His  published  works  include,  amongr 
others:  'A  Dictionary  of  the  English  Lan- 
guage, answering  at  once  to  the  Purposes  of 
Rhyming,  Spelling,  and  Pronouncing*  (I77S; 
latest  ed.,  1888) ;  'Elements  of  Elocution* 
(1781);  'A  Rhetorical  Grammar'  (1785):  'The 
Melody  of  Speaking  Delineated'  (i;^);_'A 
Critical  Pronouncing  Dictionary  and  Expositor 
of  the  English  Language'  (1791),  his  chief 
work,  which  was  long  regarded  as  a  standard 
for  pronunciation  and  which  has  gone  through 
many  editions. 

Walker,  John  Grimes,  American  rear  ad- 
miral :  b.  Hillsboro,  N.  H.,  20  March  1835.  He 
was   graduated    from   the    Naval    Academy   in 

1856,  and  during  the  Civil  War  was  employed 
in  the  blockading  service  and  in  the  Mississippi 
squadron,  becoming  lieutenant-commander  in 
1862;  in  1866  he  was  specially  promoted  to  the 
rank  of  commander  for  gallantry  in  war.  He 
was  chief  of  the  bureau  of  navigation  1881-8, 
became  commodore  in  1889,  and  commanded  the 
squadron  of  evolution  1889-93.  In  1894  he  was 
appointed  to  protect  American  interests  in  the 
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Hawaiian  Islands,  was  commissioned  rear  ad- 
miral the  same  year,  and  was  retired  in  1897. 
Since  1899  he  has  been  president  of  the  Isth- 
mian Canal  Commission. 

Walker,  Robert  James,  American  finan- 
cier and  political  leader:  b.  Northumberland, 
Pa.,  19  July  1801:  d.  Washington,  D.  C,  11 
Nov.  18^.  He  was  graduated  from  the  Uni- 
versity of  Pennsylvania  in  1819,  studied  law, 
and  was  admitted  to  the  bar  in  1821.  He  com- 
menced the  practice  of  law  at  Pittsburg,  Pa., 
where  in  1823  he  attracted  attention  as  the  first 
to  suggest  Jackson  as  a  candidate  for  the 
Presidency.  In  1826  he  moved  to  Natchez, 
Miss.,  where  he  soon  acquired  an  extensive  law 
practice ;  he  also  became  influential  in  political 
life,  was  active  in  opposing  the  Nullification 
movement  in  1832-3,  and  in  obtaining  the  pas- 
sage of  an  act  by  the  State  legislature  denounc- 
ing the  South  Carolina  Nullification  Act  as 
treasonable.  In  1836  he  was  elected  to  the 
United  States  Senate  as  a  Democrat,  where  he 
introduced  the  first  Homestead  Bill,  supported 
the  policy  of  Van  Buren  in  regard  to  the  sepa- 
ration of  the  government  from  the  banks ;  and  , 
persistently  advocated  gradual  emancipation, 
having  freed  his  own  slaves  in  1838.  He  also 
introduced  the  resolution  recognizing  the  inde- 
pendence of  -Texas,  and  having  obtained  a 
strong  influence  over  President  Tyler,  induced 
him  to  take  the  steps  which  resulted  in  the 
annexation  of  Texas.  He  was  active  at  the 
Democratic  national  convention  of  1844  in  ob- 
taining the  nomination  of  Polk;  and  during  the 
campaign  of  that  year  wrote  a  letter  in  favor 
of  the  annexation  of  Texas  which  had  a  wide- 
spread influence.  In  184S  he  was  appointed 
secretary  of  the  treasury,  conducting  the  affairs 
of  his  ofKce  with  marked  ability;  in  this  posi- 
tion he  framed  the  tariff  bill  of  1846,  and  was 
instrumental  in  establishing  the  warehouse  sys- 
tem, an  independent  treasury,  and  in  organizing 
She  Department  of  the  Interior.  At  the  close 
of  his  term  of  office  in  1849,  he  engaged  in  the 
practice  of  law  in  Washington;  in  1857  was 
appointed  governor  of  the  Territory  of  Kansas, 
but  resigned  in  1858,  being  unwilling  to  aid  in 
forcing  slavery  upon  the  Territory.  During 
the  Civil  War  he  warmly  supported  the  Union, 
was  sent  abroad  as  financial  agent  for  the 
United  States  in  1863,  and  succeeded  in  nego- 
tiating a  loan,  and  in  preventing  the  sale  of 
an  issue  of  Confederate  bonds.  After  the  war 
he  devoted  himself  lo  his  growing  law  practice, 
but  continued  to  hold  a  position  of  influence  in 
public  affairs,  advocating  the  purchase  of 
Alaska  and  opposing  the  impeachment  of  Presi- 
dent Johnson. 

Walker,  Sears  Cook,  American  mathema- 
tician and  astronomer:  b.  Wilmington,  Middle- 
sex County,  Mass.,  28  March  1805 ;  d.  Cincinnati, 
Ohio,  30  Jan.  1853.  He  was  graduated  at  Har- 
vard College  in  1824,  taught  school  near  Boston 
for  two  years,  and  in  1827  removed  to  Philadel- 
phia, where  also  he  engaged  in  teaching.  His 
parallactic  tables,  first  prepared  in  1834,  for  the 
latitude  of  Philadelphia,  reduced  the  time  needed 
for  computing  the  phases  of  an  occultation  to 
less  than  half  an  hour.  In  1837  he  was  invited 
to  prepare  a  plan  for  the  organization  of  an 
observatory  in  connection  with  the  Philadelphia 
Hi^h  School,  and  from  its  equipment  in  1840 
until  1852  he  published  in  the  'Proceedings  of 


the  American  Philosophical  Society'  and  the 
<  American  Journal  of  Science*  frequent  and 
copious  observations  and  investigations  which 
he  had  made.  In  1841  he  published  a  valuable 
memoir  on  the  periodical  meteors  of  August 
and  November.  In  1845  he  took  part  in  the 
Washington  naval  observatory,  where  on  2  Feb. 
1847,  four  months  after  the  detection  of  the 
planet  Neptune,  he  made  the  discovery  that  _a 
star  observed  by  Lalande  in  May  1795  must  in 
fact  have  been  this  planet.  By  subsequent  alter- 
nating computations  of  Pierce  and  Walker,  the 
former  investigating  the  perturbations,  and. the 
latter  the  orbit,  the  theory  of  Neptune  was  at 
once  placed  on  a  footing  comparat)le  with  that 
of  the  other  large  panets.  In  1847  he  was  invited 
to  take  charge  of  the  longitude  computations  of 
the  United  States  coast  survey,  an  office  in  which 
he  continued  until  his  last  illness.  By  the  joint 
labors  of  Walker  and  Bache  the  method  of  tele- 
graphic longitude  determinations  was  developed 
and  successfully  carried  out  as  early  as  1849, 
with  greater  precision  than  was  attained  in 
Europe  ten  years  later.  The  introduction  of  the 
chronographic  method  of  recording  observations 
belongs  to  Walker  and  Bache.  The  prosecution 
of  the  telegraphic  method  of  longitude  soon  led 
Walker  to  the  discovery  that  the  time  required 
for  the  transmission  of  the  galvanic  signal  was 
measurable,  and  the  velocity  by  no  means  as 
high  as  had  been  supposed. 

Walker,  William,  American  adventurer:  b. 
Nashville,  Tenn.,  8  May  1824;  d.  Trujillo,  Hon- 
duras, 12  Sept.  i860.  After  study  of  law  and 
medicine,  he  was  a  journalist  in  New  Orleans 
and  San  Francisco,  and  practised  law  in  Marys- 
ville,  Cal.  In  1853  he  organized  a  filibustering 
expedition  against  Lower  California  and  the 
Mexican  state  of  Sonora.  On  4  November  he  ar- 
rived at  La  Paz,  made  the  Mexican  governor  a 
prisoner,  and  proclaimed  a  new  regime  to  the  in- 
habitants of  Lower  California.  In  a  few  weeks 
difficulties  arose.  Reinforcements  did  not  appear, 
desertions  greatly  reduced  his  force,  and  he  was 
obliged  to  retreat  across  the  border  into  Cali- 
fornia and  surrender  himself  and  band  to  a 
detachment  of  United  States  regulars.  He  was 
tried  (May  1854)  at  San  Francisco,  for  violation 
of  the  neutrality  laws,  and  acquitted.  But 
Walker  was  soon  planning  new  conquests.  Tak- 
inpf  advantage  of  insurrectionary  troubles  in 
Nicaragua,  and  to  some  extent  abetted  by  Amer- 
ican capitalists  interested  there,  he  landed  at 
Realejo  11  June  1855;  and,  having  with  his 
followers  and  a  few  natives  won  some  trifling 
battles,  managed  to  accomplish  a  peace  which 
recognized  Rivas,  leader  of  the  party  favored 
by  Walker,  as  president,  and  Walker  himself  as 
generalissimo.  Many  Southerners  joined  him 
as  recruits,  and  on  i  March  1856  he  had,  it  is 
said,  1,200  troops.  The  Pierce  administration 
proclaimed  the  neutrality  laws,  and  made  at- 
tempts at  prosecution,  but  expeditions  sailed  with 
comparative  freedom  from  San  Francisco  and 
New  Orleans  to  Walker's  aid.  Finally  Vijil,  a 
priest,  the  diplomatic  representative  of  what  was 
really  the  Walker  government,  was  received  14 
May  1856,  though  the  North  and  many  conserva- 
tive Southerners  condemned  the  action.  The 
envoy  did  not  remain  long  at  Washington. 
Rivas  absconded,  and  in  June  Walker  got  him- 
self elected  to  the  presidency.  In  September  he 
published  a  decree  repealing  all   laws   against 
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slavery,  which  had  not  existed  in  Nicaragua  for 
32  years.  Undoubtedly  he  believed  that  such  a 
procedure  would  obtain  for  him  valuable  support 
in  the  slave  States.  But  the  United  States  gov- 
ernment declined  to  recognize  him  or  his  min- 
isters, and  his  arbitrary  acts  provoked  a  native 
insurrection.  At  last  he  was  held  between  Lake 
Nicaragua  and  the  Pacific  by  an  allied  army 
of  native  Nicaraguans  and  Costa  Ricans,  and  on 
I  May  1857  he  gave  himself  up  to  Commander 
C.  H.  Davis  of  the  United  States  sloop-of-war 
Saint  Mary's,  under  a  treaty  of  capitulation  ob- 
tained from  Costa  Rica.  He  was  taken  to  New 
Orleans,  and  quickly  began  plotting  to  organize 
a  new  expedition.  Arrested  for  violation  of  the 
nMtrality  laws,  he  was  released  on  bail,  which 
he  forfeited,  going  with  about  200  followers, 
arms,  and  supplies  to  Greytown,  where  he  ar- 
rived 25  November.  In  early  December  Com- 
modore Paulding,  United  States  Navy,  of  the 
Wabash,  compelled  him  to  surrender.  Walker 
presented  himself  as  a  prisoner  of  state  at 
Washington  in  January  1858,  but  President 
Pierce  declined  to  hold  him  as  a  prisoner,  on 
the  ground  of  his  illegal  apprehension  on  foreign 
soil.  A.  H.  Stephens  wrote  in  1858  that  the 
reason  for  the  opposition  to  Walker  was  that 
*if  successful,  he  would  introduce  African  slav- 
ery there"  [Nicaragua].  Walker  was  received 
with  more  or  less  ot  an  ovation  in  the  Gulf 
States.  In  October  1858  he  sailed  again  from 
Mobile,  but  was  arrested  at  the  mouth  of  the 
Mississippi,  tried  at  New  Orleans,  and  acquitted. 
In  June  i860,  with  a  small  force,  he  went  to 
Trujillo  to  stir  up  revolution  in  Honduras.  His 
followers  were  reshipped  to  the  United  States, 
while  he  was  condemned  and  shot.  He  pub- 
lished 'The  War  in  Nicaragua'  (i860),  in  justi- 
fication of  his  acts.  Consult:  Joaquin  Miller's 
poem  'Walker  in  Nicaragua';  Doubleday, 
'Reminiscences'  (1886);  Roche,  'Story  of  the 
Filibusters'    (1891). 

Walker,  William  Sidney,  English  Shake- 
spearian scholar:  b.  Pembroke,  Wales,  4  Dec. 
3795;  d.  IS  Oct  1846.  He  was  educated  at 
Trinity  College,  Cambridge,  becoming  a  fellow 
of  his  college  in  1820.  tjnorthodox  views  re- 
^rding  eternal  punishment  prevented  him  from 
taking  orders,  and  accordingly  he  had  to  resign 
his  fellowship  in  1829.  His  friend  Moultrie 
edited  in  1852  a  collection  of  his  'Poetical  Re- 
mains,' and  W.  N.  Lettsom  compiled  from  his 
papers  the  works  entitled  'Shakespeare's  Versifi- 
cation, and  its  Apparent  Irregularities  explained 
by  Examples  from  Early  and  Late  English 
Writers'  (1854)  ;  and  'A  Critical  Examination 
of  the  Text  of  Shakespeare,  with  Remarks  on 
his  Language  and  that  of  his  Contemporaries, 
together  with  Notes  on  his  Plays  and  Poems' 
(i860),  which  are  of  the  utmost  value  to  stu- 
dents of  Shakespeare  and  Elizabethan  literature. 

Walker,  Williston,  American  church  his- 
torian :  b.  Portland,  Maine,  i  July  i860.  He  was 
graduated  from  Amherst  College  in  1883  and 
from  Hartford  Theological  Seminary  in  1886. 
He  was  professor  of  church  history  at  the  latter 
institution  1889-1901,  and  since  1901  has  held  a 
similar  post  at  Yale  University.  He  has  pub- 
lished: 'The  Creeds  and  Platforms  of  Congre- 
gationalism' (1893);  <A  History  of  the  (Ton- 
gregational  Churches  in  the  United  States' 
(1894)  ;  'The  Reformation'  (1900)  ;  'Ten  New 
England  Leaders'   (1901). 


Walker's  Battery,  in  electricity,  a  battery 
in  which  the  electro-negative  plate  is  gas  graphite 
or  platinized  graphite.  It  is  excited  by  dilute 
sulphuric  acid.    See  Battery. 

Walkerton,  wa'ker-t6n,  Canada,  capital  of 
Bruce  County,  Ontario,  65  miles  northwest  of 
Guelph,  on  the  Sangeen  River,  and  on  the  Well- 
ington, Grey  &  Bruce  railroad.  It  is  a  thriving 
and  growing  town,  with  extensive  water  power, 
several  mills,  iron  foundry,  and  other  industrial 
establishments. 

Walkerville,  wa'ker-v!l,  Canada,  a  town  of 
Essex  County,  Ontario,  on  the  Detroit  River, 
two  miles  northeast  of  Windsor,  near  the  outlet 
of  Lake  Saint  Clair.  It  has  ship-building  yards, 
a  distillery,  and  other  industrial  establishments. 
Pop.  ab.oui  2.C00. 

Walkill  River.    See  Wallkiix. 

Walking  Delegate,  an  official  connected 
with  a  trade  union,  whose  duty  it  is  to  visit  the 
various  places  at  which  members  of  his  craft 
are  employed,  and  personally  ascertain  that  no 
laws  of  that  particular  trade  guild  are  infracted 
by  the  workmen;  also,  in  cases  where  an  unex- 
pected strike  has  been  ordered  by  the  executive 
board,  it  devolves  on  him  to  notify  men  con- 
nected with  the  union  to  cease  work.  See 
Unionism. 

Walking-fish.     See  Serpent-head. 

Walking-leaf.  See  Filicales  (6),  under 
Ferns  and  Fern  Alues;  Leaf-insect. 

Walking  Purchase,  The.  In  1682  Wil- 
liam Penn  (q.v.)  purchased  of  the  Delaware 
Indians,  a  tract  of  land  in  the  present  counties 
of  Bucks  and  Northampton,  1%.,  bounded  on 
the  east  by  the  Delaware  River,  and  in  the  in- 
terior at  a  point  as  far  as  a  man  could  walk 
in  three  days.  Penn  and  a  party  of  Indians 
started  on  the  walk,  beginning  at  the  mouth  of 
Neshaming  Creek.  At  the  end  of  a  walk  of  a 
day  and  a  half  Penn  concluded  that  it  was  as 
much  land  as  he  wanted  and  a  deed  was  given 
to  the  lands  at  that  point  —  about  40  miles  from 
the  starting  place.  In  1737  after  Penn's  death 
the  tract  was  increased  by  a  party  of  expert 
walkers  to  a  point  70  miles  in  the  interior  in- 
stead of  40  miles.  See  Delaware  Indians; 
Penn,  William. 

Walking  Stick,  or  Stick-insect,  a  wingless 
orthopterous  insect  of  the  family  Phasmida, 
so  called  because  in  its  slender,  elongated  form 
and  greenish-gray  hue,  it  resembles  a  dry  twig 
so  closely  as  easily  to  be  mistaken  for  one  when 
not  moving.  This  is  doubtless  of  great  service 
to  these  insects  as  a  protection  against  birds  and 
other  enemies  which  easily  overlook  them. 
Some  species  are  several  inches  long.  They  are 
near  relatives  of  the  mantids,  and  are  natives 
of  sub-tropical  and  the  warmer  temperate  re- 
gions, and  walk  gently  amon|;  the  branches  of 
trees,  reposing  in  the  sun,  with  their  long  an- 
tennae-like legs  stretched  out  in  front.  They 
feed  upon  the  green  parts  of  plants,  but  are 
rarely  numerous  enough  to  do  much  damage. 
Consult  Howard,  'The  Insect  Book'  (New 
York  1901).    See  Aralia. 

Wall-creeper,  a  small  bird  (Tichodroma  mu- 
raria)  of  the  European  Alps,  which  frequents 
walls  and  perpendicular  rocks  in  preference  to 
trees,  on  whose  rough  trunks  its  relatives,  the 
creepers    (Certhia)    make   their    living.    It   is 
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about  six  inches  long;  plumage  light  gray,  with 
bright  crimson  on  the  shoulders,  the  larger 
wing  coverts,  and  the  inner  webs  of  the  second- 
aries; the  rest  ot  the  wings  black;  tail  black, 
tipped  with  white.    Called  also  spider-catcher. 

Wall  Decoration.  See  Mural  Decoration. 

Wall-eyed  Pike,  or  Glass-eye,  one  of  the 
pike-perch  (Stisostedion  vitreum)  of  the  cen- 
tral part  of  the  United  States,  so  called  in  refer- 
ence to  its  large  staring  eyes ;  also  absurdly 
called  salmon  or  jack-salmon  in  some  parts  of 
the  South.  Its  body  is  elongate,  back  arched, 
head  subconic,  long;  cheeks,  gill-covers  and  top 
of  head  more  scaly;  dorsal  spines  high;  dark 
olive,  mottled  with  brassy ;  sides  of  head  vermic- 
ulated;  first  dorsal  fin  with  a  large  black  patch 
on  the  hinder  margin.  Length  one  to  three  feet. 
It  reaches  its  greatest  development  and  abund- 
ance in  the  Great  Lakes  region  and  upper  Mis- 
sissippi, but  is  also  found  southward,  eastward 
and  northward  to  Georgia,  Pennsylvania  and 
Assiniboia,  respectively.  In  lakes  it  inhabits  the 
deep  holes  or  areas  where  the  bottom  has 
been  scoured  by  inflowing  streams.  In  rivers 
it  loves  to  hide  under  logs  and  rocks  in  the 
deep  holes  beneath  dams  and  falls  and  amid 
swiftly  flowmg  waters.  It  is  a  predaceous  fish 
and  devours  all  smaller  species.  The  wall-eyed 
pike  is  a  prolific  spawner  and  great  numbers  of 
the  fish  congregate  on  shallow,  well-cleaned  bot- 
toms for  this  purpose.  Because  of  the  fine 
quality  of  its  flesh  and  the  large  size  (lo  to  30 
pounds)  which  it  attains,  this  fish  is  highly  val- 
ued, and  m  the  Great  Lakes  region  ranks  next 
to  the  white-fish  in  commercial  importance.  The 
smaller  sand-pike  or  Sanger  {S.  canadense)  has 
a  similar  but  less  extended  distribution  and  sim- 
ilar habits.  Consult  Jordan  and  Evermann, 
'.American  Food  and  Game  Fishes'  (New  York 
1902). 

Wall-flower,  a  cruciferous  herb  (Cheiran- 
thus  cheiri)  of  southern  Europe^  where  it 
bhooms  on  rocky  cliffs  and  walls.  The  plant  it- 
self is  not  handsome,  having  crowded,  twisted, 
lanceolate  leaves,  but  is  cultivated  for  the  sake  of 
its  flowers,  which  are  large  and  in  short,  head- 
like, termmal  racemer  The  petals  are  four- 
clawed  and  spreading,  have  a  velvety  surface, 
and  range  in  color  through  all  shades  of  yellow 
and  orange  to  a  rich  mahogany-brown.  They 
are  frequently  variegated  with  these  hues,  and 
might  be  the  "streaked  gilly-flowers,  which  some 
call  nature's  bastards,*  scorned  by  Perdita,  cf 
the  'Winter's  Tale.>  One  of  their  common 
names,  moreover,  is  gilly-flowers  or  wall-gilly- 
flowers. Wall-flowers  are  biennials,  blooming 
from  early  spring  until  autumn,  and  are  offered 
for  sale  in  French  and  English  cities  during  the 
winter.  They  have  a  strong  and  delicious  odor 
of  violets. 

The  native  wall-flower  of  Australia  is  a  legu- 
minous plant  (Pultenea  daphnoides).  In  the 
United  States,  a  cruciferous  plant  of  dry  plains, 
with  orange-yellow  large  flowers,  is  known  as 
the  western  wall-flower   {Erysimum  asperum). 

Wall  Paintings.    See  Mural  Decoration. 

Wall  Paper,  or  Paper  Hang^gs,  called  by 
the  French  papier  teint,  ornamental  colored  pa- 
per affixed  to  the  walls  of  houses  as  a  substitute 
for  the  ancient  tapestry  hangings.  The  Chinese 
appear  to  have  employed  paper  for  this  use  from 
time  immemon'al,  and  the  English  claim  to  have 


first  introduced  the  practice  into  Europe.  On 
the  other  hand,  the  French  assert  that  printed 
paper  hangings  were  first  made  at  Rouen  as 
early  as  1620  or  1630  by  one  Francois,  and  that 
the  art  was  perfected  in  the  latter  part  of  the 
i8th  century  by  Reveillon  in  Paris.  It  has  cer- 
tainly prospered  more  in  France  than  in  any 
other  country;  and  so  much  taste  and  skill  have 
there  been  developed  in  the  manufacture,  that 
the  French  papers  have  been  sought  for  in  pref- 
erence to  all  others.  In  Paris  are  numerous 
factories  of  paper  hangings,  employing  more 
than  3,000  workmen;  in  Lyons  are  three  estab- 
lishments, and  one  each  at  Mulhouse,  Strasburg, 
and  Metz.  Others  are  found  in  Belgium,  Ger- 
many, Holland,  England,  and  Russia.  In  the 
United  States  the  first  wall  paper  factory  was 
established  in  1790  by  John  B.  Howell  at  Al- 
bany, N.  Y.  Paper  was  at  that  time  made  only 
in  sheetSj  and  had  to  be  joined  before  being 
printed.  Color  was  then  applied  by  means  of  « 
brush  to  form  the  background  of  the  design, 
and  the  latter  was  subsequently  printed  upon 
the  paper  from  wooden  blocks,  as  many  bJocks 
being  used  as  there  were  colors  in  the  pattern, 
each  block  having  a  part  of  the  pattern  upon  it 
in  one  color.  One  block  was  printed  the  whole 
length  of  the  paper  before  the  next  color  was 
applied.  It  should  be  stated  that  this  method 
of  printing  by  means  of  blocks  still  prevails,  but 
only  in  connection  with  designs  which,  on  ac- 
count of  their  dimensions,  or  through  some 
other  peculiarity,  cannot  be  printed  on  the  cylin- 
der-machines that  have  practically  supplanted 
block  or  hand  work,  as  it  is  termed.  The 
method  of  applying  color  to  the  background  by 
means  of  a  hand-brush  has,  however,  been  done 
away  with  altogether.  It  does  not  appear  that 
any  other  factories  were  established  until  about 
the  year  1810,  at  which  time  a  man  named  Bori- 
ken  was  engaged  in  the  business.  The  Howell 
firm  had  meanwhile  sold  out  their  Albany  busi- 
ness to  Lemuel  Steel,  and,  after  a  short  experi- 
ence in  New  York  and  Baltimore,  had  finally, 
in  the  year  1820,  located  at  Philadelphia,  Pa., 
where  they  have  been  established  ever  smce, 
the  present  owners  comprising  the  third  and 
fourth  generations  engaged  in  the  business.  It 
was  not,  however,  until  1844  that  any  decided 
advance  was  made  in  the  growth  of  the  indus- 
try. About  that  time  paper  in  continuous 
lengths  came  into  more  general  use,  and  the 
necessity  of  joining  sheets  together  was  obvi- 
ated. In  that  year,  also,  the  first  machine  for 
printing  wall  paper  was  imported  from  England 
and  introduced  into  the  Howell  factory.  While 
very  crude,  as  it  printed  only  a  single  color,  it 
had  a  stimulating  effect  on  the  business,  inas- 
much as  it  enabled  goods  to  be  produced  at  a 
largely  reduced  price,  and  increased  the  volume 
of  the  business  considerably.  As  near  as  can 
be  ascertained,  the  entire  production  of  wall 
paper  in  the  United  States  at  that  time,  did  not 
exceed  $250,000.  The  second  printing  apparatus 
was  imported  from  England  in  1846,  this  one 
printing  six  colors.  Machines  were  subsequently 
built  in  this  country,  at  first  by  the  machinists 
connected  with  wall  paper  factories,  but  after  3 
time  a  specialty  of  this  class  of  work  was  made 
by  William  Waldron  of  New  Brunswick,  N.  J. 
The  printing-machine  of  to-day  is  unques- 
tionably a  great  improvement  on  that  originally 
imported  into  this  country,  although  the  prmci- 
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pie  of  its  operation  is  practically  the  same.  It 
IS  cylindrical  in  shape.  The  paper  passes  over 
the  cylinder,  the  pattern  being  printed  on  it  by 
means  of  rollers  on  which  the  design  has  been 
placed,  each  roller  representing  one  of  the  colors 
used  in  the  design.  These  rollers  are  registered 
so  accurately  that  as  the  paper,  in  passing  over 
the  revolving  cylinder,  reaches  one  of  them,  it 
leaves  the  impression  on  the  paper,  and  the  suc- 
ceeding rollers  follow  in  regular  order.  The 
paper  is  hung  up  by  an  automatic  process  as  it 
leaves  the  machine,  and  passes  into  drying-racks 
which  are  usually  several  hundred  feet  in  length, 
after  which  it  is  rolled  up  in  lengths  of  8  to  i6 
yards,  and  is  ready  for  market. 

While  the  printing-machine  is  necessarily  the 
most  prominent  feature  of  the  business,  yet  other 
factors  have  contributed  largely  to  the  progress 
made  by  this  industry.  Among  them  are  the 
grounding-machines,  which  furnish  the  back- 
ground color  to  the  paper;  the  bronzing-ma- 
chines,  which  apply  bronze  powders  to  certain 
of  the  goods;  the  embossing-machines,  which 
give  various  textures  to  the  goods  after  they 
have  been  printed ;  the  pressing-machines,  which 
are  used  to  make  goods  showing  the  design  in 
relief ;  the  machine  or  contrivance  that  is  used  to 
hang  up  the  paper  after  it  leaves  the  printing- 
machine  ;  and  a  host  of  similar  devices  that  en- 
able the  manufacturer  to  produce  novel  effects 
and  manufacture  the  goods  more  rapidly  than 
before,  and  at  a  lessened  expense.  It  is  these 
contrivances  that  have  led  to  the  tremendous 
progress  achieved  by  this  industry  in  the  last  60 
years,  and  more  particularly  within  the  last  30 
years  (the  pace  having  been  accelerated  each 
year),  which  have  enabled  us  to  become  inde- 
pendent of  foreign  manufacturers,  and,  notwith- 
standing a  reduction  of  duties  on  wall  paper, 
have  caused  a  continued  falling  off_  in  imports, 
so  that  at  the  present  time  importations  of  wall 
paper  are  simply  nominal. 

The  improvements  were  such  as  were  called 
for  by  the  exigencies  of  the  moment,  slight  at 
the  time,  but  cumulative,  and  enabling  the  in- 
dustry eventually  to  attain  its  present  state  of 
perfection.  The  most  notable  are  as  follows: 
(i)  Soon  after  the  introduction  of  the  printing- 
machine  one  McKeman  invented  a  contrivance 
for  festooning  the  paper  automatically  as  it 
leaves  the  printing-machine  and  passes  on  to  the 
drying-racks.  This  was  undoubtedly  a  long 
stride  in  the  process  of  making  wall  paper,  inas- 
much as  the  speed  of  the  printing-machine  could 
be  increased  to  the  full  capacity  of  the  drying- 
racks  connected  with  it  (2)  The  single  (or 
continuous)  process  of  making  wall  paper  was 
introduced  about  the  year  1870.  Formerly  the 
ground  color  had  to  be  applied  by  one  machine, 
after  which  the  paper  was  dried  and  rolled  up 
and  next  passed  through  the  printing-machine 
to  receive  the  impressions  of  the  design  thereon. 
In  the  continuous  process  the  paper  passes 
through  the  machine  which  applies  a  ground 
color  for  the  design,  and  then  passes  through  a 
drying  apparatus  that  is  termed  a  "hot  box,®  or 
into  drying-racks,  and  then  automatically  passes 
into  the  printing-machine  which  applies  the  col- 
ors of  the  design,  saving  a  double  handlingof 
the  goods  and  involving  less  waste.  (3)  The 
method  of  applying  bronze  powders  to  wall 
paper  automatically  was  introduced  about  the 
year  1872,  although,  as  it  was  conducted  in  se- 


cret for  some  time  by  one  or  two  firms,  the  dis- 
covery may  have  been  made  at  an  earlier  date. 
This  method  reduced  largely  the  cost  of  making 
bronze  (otherwise  termed  gold)  papers,  and  led 
to  an  increased  demand  and  output  of  them.  (4) 
The  next  and  most  recent  discovery  was  the  ap- 
plication to  wall  paper  of  bronze  powders  in  a 
liquid  state;  that  is,  mixed  with  an  adhesive 
material  (made  from  potato-starch)  of  sufficient 
density  to  keep  the  bronze  powders  in  solution 
without  impairing  their  lustre.  This  was  first 
placed  upon  the  market  about  1882,  and  as  the 
new  process  enabled  the  use  of  as  many  different 
shades  of  bronze  as  there  were  colors  in  the 
design,  the  opportunity  was  afforded  for  produc- 
ing many  new  and  brilliant  effects,  and  for  su- 
perseding in  a  large  measure  bronze  or  gold 
goods  made  by  the  former  method.  While  the 
mechanical  part  of  the  business  has  made  vast 
strides,  there  is  yet  another  feature  that  out- 
ranks it  in  importatice,  and  that  is  the  artistic 
element  The  American  people  have  a  constant 
craving  for  something  new,  and  the  manufac- 
turer is  taxed  to  the  full  extent  of  his  powers 
to_  satisfy  this  demand.  On  no  industry  does 
this  demand  fall  more  heavily  than  on  wall 
paper  manufacture,  and  by  no  occupation  has 
the  demand  been  more  fully  satisfied. 

Wall  of  Severus.    See  Hadrian's  Wall. 

Wall  Street  "Comers".  Since  1835  the 
famous  corners  in  the  American  stock  market 
have  been  as  follows : 

Yeas 

1835. 
x835. 

1863. 
1865. 
1867. 

1869. 
1872. 
1881. 
1901. 

Wall-tires.     See  Tile. 

Walla  Walla,  wol'a  wol'a.  ("rushing 
water®),  a  tribe  of  the  Shahaptian  stock  of 
North  American  Indians,  formerly  occupying 
the  country  about  the  lower  Walla  Walla  River, 
and  along  the  east  bank  of  the  Columbia  River 
from  the  Snake  nearly  to  the  Umatilla,  in  Wash- 
ington and  Oregon.  Their  language  resembles 
that  of  the  Nez  Perces.  By  treaty  of  185s  they 
were  assigned  to  the  Umatilla  reservation  in 
Oregon,  where  they  numbered  525  in  1901.  See 
Shahaptian. 

Walla  Walla,  Wash.,  city,  county-seat  of 
Walla  Walla  County,  on  the  Walla  Walla  River, 
28  miles_  east  of  the  Columbia  River,  and  on 
branch  lines  of  the  Northern  Pacific  and  the 
Union  Pacific  R.R.'s;  150  miles  southwest  of 
Spokane.  A  United  States  fort  was  established 
near  the  site  of  the  city  in  1857,  and  around  this 
fort  gre\f  up  a  trading  post  and  settlement;  it 
was  first  called  Stcptoeville,  but  when  the  town 
was  incorporated  in  1859  the  name  of  Walla 
Walla  was  adopted.  It  was  first  incorporated  as 
a  city  in  1862,  and  received  a  second  charter  in 
1884.  The  city  is  situated  about  15  miles  west 
of  the  Blue  Mountain  range,  at  an  altitude  of 
1,060  feet ;  it  is  surrounded  by  the  beautiful  and 
fertile  Walla  Walla  Valley,  over  100  miles  in 
length,  forming  a  part  of  the  "Inland  Empire* 
between  the   Rocky   and   Cascade  ranges,   and 
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consisting  of  a  belt  of  agricultural  land,  the 
larger  part  under  cultivation,  which  yields  large 
crops  of  wheat,  oats,  and  barley,  as  well  as  vege- 
tables and  fruits.  In  this  valley  the  city  of 
Walla  Walla  is  the  centre  of  trade,  and  it  has 
become  one  of  the  most  important  commercial 
cities  of  the  eastern  part  of  the  State.  It  con- 
tains an  extensive  plant  for  the  manufacture  of 
farm  machinery  and  implements  and  other  manu- 
facturing establishments,  including  gas  and  elec- 
tric power  works  with  important  improvements 
under  way  (.1910),  two  flouring  mills,  and  lum- 
ber mills ;  and  has  five  banks,  of  which  two  are 
national  banks.  Among  its  notable  public  insti- 
tutions are  the  United  States  Land  Office,  United 
States  District  Court,  an  Odd  Fellows'  home  for 
the  State  of  Washington,  the  Stubblefield  home 
for  indigent  widows  and  orphans,  with  $135,000 
of  perpetual  endowment,  and  two  hospitals. 
Fort  Walla  Walla  joins  the  city  on  the  west,  and 
six  miles  to  the  west  is  the  monument  to  the 
memory  of  the  martyred  pioneer  and  patriot, 
Marcus  Whitman.  Walla  Walla  is  also  of  im- 
portance as  an  educational  centre;  it  has  a  pub- 
lic library  and  an  excellent'  system  of  public 
schools,  including  a  large  high  school,  and  is 
the  seat  of  the  far-famed  Whitman  College  and 
Academy,  a  Roman  Catholic  seminary  for  girls 
and  an  academy  for  boys,  and  the  St.  Paul's 
seminary  for  girls  (Protestant  Episcopal),  while 
Walla  Walla  College  is  located  two  miles  out- 
side the  city  near  the  fort  The  city  has  an  ex- 
cellent supply  of  pure  water  from  mountain 
streams,  and  a  first-class  system  of  waterworks 
owned  and  operated  by  the  municipality.  The 
government  is  vested  in  a  mayor,  elected  _an- 
ifually,  and  a  council  of  seven;  the  city  officials 
are  mostly  elected  by  popular  vote.  Pop.  (1890) 
4.7091  (1900)  10,049;  according  to  the  1910 
census,  19,364.  Consult  L>'man,  'History  of 
Walla  Walla  County*  (1901). 

HoLLON  Parker. 

Wallaby,  a  native  name  applied  to  various 
small  kangaroos  (q.v.),  especially  those  called 
brush-kangaroos,  which  frequent  dense  scrub- 
jungle  and  have  great  leaping  powers.  One  of 
the  largest  species  is  the  red-necked  (Macropus 
ruAcollis),  which  is  40  inches  or  more  long,  with 
a  tail  30  inches  in  length ;  it  is  South  Australian, 
and  is  represented  in  Tasmania  by  the  smaller 
Bennet's  wallaby.  Several  other  species  occur 
in  Australia  and  Borneo,  one  of  which  (M.  the- 
ditis)  is  very  common  and  known  to  the  colo- 
nists as  pademelon  (q.v.).  " 

Wallace,  wfil'as,  Alfred  Russel,  English 
naturalist  and  philosopher;  b.  Usk,  Monmouth- 
shire, 3  Jan.  1823.  He  was  educated  at  Hert- 
ford Grammar  School,  and  afterward  articled  to 
a  land  surveyor  and  architect  Later  when  resi- 
dent at  Leicester  as  English  master  at  the  col- 
legiate school  he  made  the  acquaintance  of 
Henry  Walter  Bates,  like  himself  an  enthusias- 
tic entomologist,  and  in  April  1848  the  two 
sailed  from  Liverpool  on  a  journey  to  the  Ama- 
zon Valley,  which  marks  an  epoch  in  scientific 
travel.  They  ascended  the  Tocantins  in  August 
1848,  and  in  the  following  year  ascended  the 
Amazon.  In  March  1850,  they  separated,  Wal- 
lace taking  the  basin  of  the  Rio  Negro  for  his 
ground  and  Bates  that  of  the  Solimoens  or  Up- 
per Amazon.  Wallace  returned  to  England  in 
1852,  and  in  i8s3  published  'A  Narrative  of 
Travels  on  the  Amazon  and  Rio  Negro.'    An- 


other result  of  this  journey  was  a  small  work 
on  < Palm-Trees  of  the  Amazon  and  their  Uses* 
(1853).  Of  still  greater  importance  to  the  pro- 
gress of  modern  biological  geography  and  phi- 
losophy was  his  eight  years'  residence  ( 1854-62) 
in  the  islands  of  the  Malay  Archipelago,  because 
it  led  him  to  the  formulation  of  his  theory  of 
natural  selection,  and  produced  that  scientific 
classic,  'The  Malay  Archipelago,  the  Land  of 
the  Orang-Utan  and  the  Bird  of  Paradise:  i 
Narrative  of  Travel,  with  Studies  of  Man  and 
Nature*  (1869).  His  natural  selection  theory 
was  contained  in  a  paper  'On  the  Tendency  of 
Varieties  to  Depart  Indefinitely  from  the  Orig- 
inal Type,'  which  he  sent  to  Mr.  Darwin  in 
1858,  and  on  I  July  of  that  year  it  was  read  at 
a  meeting  of  the  Linnaean  Society  with  a  state- 
ment of  the  practically  identical  theory  which 
Darwin  had  been  elaborating  ipdependently  for 
many  years.  His  work  in  Malaysia  is  fittingly 
commemorated  by  the  application  of  his  name 
to  the  imaginary  line  (Wallace's  Line)  between 
Bali  and  Lombok,  which,  ashe  showed,  marked 
the  boundary  between  an  Asiatic  and  an  Austra- 
lian fauna  in  the  archipelago.  In  1870  he  pub- 
lished 'Contributions  to  the  Theory  of  Natural 
Selection,*  and  in  1876  issued  the  first  thor- 
oughly scientific  treatise  on  zoogeography,  'The 
Geographical  Distribution  of  Animals,  with  a 
Study  of  the  Relations  of  Living  and  Extinct 
Faunas  as  elucidating  the  Past  Changes  of  the 
Earth's  Surface.*  This  subject  was  further  de- 
veloped in  the  more  popular  work,  'Island  Life, 
or  the  Phenomena  and  Causes  of  Insular  Faunas 
and  Floras,  including  a  Revision  and  attempted 
Solution  of  the  Problem  of  Geological  Climates* 
fi88o).  'Tropical  Nature  and  other  Essays* 
(1878)  contains  suggestive  papers  on  sexual  se- 
lection,^ color  in  nature,  and  similar  subjects,  and 
was  reissued,  with  modifications  and  additions, 
in  one  volume  with  'Contributions  to  the  Theory 
of  Natural  Selection*  in  1891.  In  'Darwinism: 
an  Exposition  of  the  Theory  of  Natural  Selec- 
tion, with  some  of  its  Applications*  (1889),  he 
gives  a  final  and  masterly  statement  of  the  theory 
of  organic  evolution  as  he  conceives  it,  with 
abundant  illustrations  from  his  first-hand  know- 
ledge of  the  facts.  He  stands  by  pure  Darwin- 
ism, refusing  to  admit  the  additional  elements, 
such  as  sexual  selection,  which  Darwin  himself 
adopted  in  his  later  works.  He  refuses  to  ex- 
tend evolution  to  the  development  of  mind,  and 
he  adopts  Weismann's  views  on  heredity.  In 
short,  he  holds  by  organic  evolution  only  in  so 
far  as  it  is  consistent  with  or  required  by  a  spir- 
itual interpretation  of  man  and  nature. 

Wallace's  work  has  been  by  no  means  con- 
fined to  natural  history.  In  1866  he  issued  a 
work  on  'The  Scientific  Aspects  of  the  Super- 
natural* ;  and  in  1875  gave  in  'Miracles  and 
Modern  Spiritualism*  a  full  statement  of  his 
spiritualistic  faith.  He  issued  in  1885  a  pam- 
phlet entitled  'Forty- Five  Years  of  Registration 
Statistics,  proving  Vaccination  to  be  both  Use- 
less and  Dangerous.*  He  gave  evidence  before 
the  recent  Royal  Commission  on  the  subject,  and 
in  1858  published  'Vaccination^  a  Delusion,  its 
Penal  Enforcement  a  Crime,*  in  which  he  en- 
deavored to  prove  that  the  majority  report  of 
the  commission  is  opposed  to  the  best  evidence 
laid  before  it.  In  'Land  Nationalization:  its 
Necessity  and  its  Aims*  (1882)  he  compares  the 
landlord-and-tenant  system  of  land  tenure  with 
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an  occupying  tenancy  under  the  state,  and 
strongly  advocates  the  latter.  A  Land  Nation- 
alization Society,  of  which  he  is  president,  has 
been  formed  to  disseminate  the  principles  of  his 
book.  'Bad  Times:  an  Essay  on  the  Present 
Depression  of  Trade'  (1885)  is  another  contri- 
bution to  economics.  He  prepared  the  volume 
♦Australasia'  (1879)  in  Stanford's  "Compen- 
dium of  Geography  and  Travel,'  and  to  the  new 
issue  contributed  the  first  of  the  two  volumes 
on  Australasia,  dealing  with  Australia  and  New 
Zealand  (1893).  In  i8q8  he  published  'The 
Wonderful  Century,  its  Successes  and  its  Fail- 
ures,' a  review  of  the  19th  century;  and  in  1901, 
'Studies,  Scientific  and  Social.'  He  was 
awarded  the  Royal  Medal  of  the  Royal  Society 
in  1868,  the  Gold  Medal  of  the  Societe  de  Geo- 
graphic in  1870,  the  Darwin  Medal  of  the  Royal 
Society  in  1890,  the  Founder's  Medal  of  the 
Royal  Geographical  Society,  and  the  Gold  Medal 
of  the  Linnxan  Society  in  1892. 

Wallace,  David  Duncan,  American  histo- 
rian :  b.  Columbia,  S.  C,  23  May  1874.  He  was 
graduated  at  Wofford  College,  Spartanburg,  S. 
C.,  in  1894,  where  he  became  professor  of  his- 
tory and  economics  in  1899.  He  has  published 
'Constitutional  History  of  South  Carolina,  1725 
to  I7SS'  (1899),  and  several  historical  mono- 
graphs. 

Wallace,  Sir  Donald  Mackenzie,  English 
writer:  b.  11  Nov.  1&41.  He  was  educated  at 
the  universities  of  Edinburgh,  Berlin,  and  Hei- 
delberg, and  at  the  Ecole  de  Droit,  Paris.  He 
was  private  secretary  to  the  viceroy  of  India  in 
1884-9,  attended  the  czarewitch  during  his  tour 
in  India  and  Ceylon  in  1890-1,  was  director  of 
the  foreign  department  of  the  Times  in  1891-99. 
He  has  published  'Russia'  (1877);  'Egypt  and 
the  Egyptian  Question'  (1883)  ;  'The  Web  of 
Empire'   (1902)  ;  etc. 

Wallace,  John  Findley,  American  civil 
engineer:  b.  Fall  River,  Mass.,  10  Sept.  1852. 
He  was  educated  at  Monmouth  College  and  the 
University  of  Wooster,  and  in  1869-70  was  en- 
gaged in  railway  service.  In  1871  he  became 
assistant  engineer  of  the  United  States  Engi- 
neers, and  was  appointed  county  surveyor  and 
city  engineer  in  1878.  He  has  been  engaged  as 
chief  engineer  and  superintendent  on  various 
railroads  since  1879,  and  in  1891  entered  the 
service  of  the  Central  Railroad,  becoming  gen- 
eral manager  of  the  Illinois  Central  system  in 
1902.  In  1904  he  was  appointed  chief  engineer 
in  charge  of  building  the  Panama  Canal.  On 
29  March  1905  he  with  the  other  members  of  the 
commission,  resigned,  was  reappointed  on  3  April, 
but  again  resigned  24  June  1905. 

Wallace.  Lewis  (better  known  as  «Lew»), 
American  soldier  and  author:  b.  Brookville, 
Franklin  County,  Ind..  10  April  1827;  d.  Craw- 
fordsville.  Ind.,  15  Feb.  1905.  He  studied  law; 
at  the  beginning  of  the  Mexican  war  enlisted  as 
second  lieutenant  in  the  ist  Indiana  infantry;  in 
1848  began  professional  practice,  which  he  car- 
ried on  at  Covington,  Ind.,  and  Crawfordsville, 
Ind.,  and  for  four  years  was  in  the  State  senate. 
At  the  outbreak  of  the  Civil  War  he  was  ap- 
pointed adjutant-general  of  Indiana  and  soon 
afterward  colonel  of  the  nth  Indiana  volun- 
teers; on  3  Sept.  1861  was  made  a  brigadier- 
general  of  volunteers;  and  for  ability  displayed 


in  leading  a  division  nt  Fort  Donelson  (q.v.> 
was  made  major-general  of  volunteers  21  March 
1862.  He  participated  in  the  second  day's  fight 
at  Shiloh.  and  in  the  advance  on  Corinth ;  was 
president  of  the  court  of  inquiry  regarding  Don 
Carlos  Buell  (November  1862);  in  i8(53  pre- 
pared the  Cincinnati  defenses,  and  later  was 
made  commander  of  the  Eighth  army  corps, 
with  headquarters  at  Baltimore.  At  the  battle 
of  the  Monocacy  (9  July  1864)  he  was  defeated, 
but  detained  the  enemy  until  Wrigjht,  with  rein- 
forcements, could  reach  W.-shmgton  before 
Early.  In  1865  he  resumed  law  practice;  in 
1878-81  was  governor  of  New  Mexico,  and  in 
1881-S  was  minister  to  Turkey.  He  published 
'The  Fair  God'  (1873);  'Ben  Hur'  (1880);  a 
'Life'  of  Benjamin  Harrison  (1888)  ;  and  'The 
Prince  of  India'  (1893). 

Wallace,  William,  American  manufac- 
turer: b.  England  1825;  d.  Washirgton  20  May 
1904.  Early  in  life  he  came  to  the  United  States 
with  his  father  and  established  the  firm  of  Wal- 
lace &  Sons  at  Ansonia,  Conn.,  which  soon  be- 
came one  of  the  leading  manufactories  of  copper 
and  brass  alloys  in  the  United  States.  Becom- 
ing associated  with  Moses  G.  Farmer  (q.v.). 
they  began  the  manufacture  of  a  compound 
telegraph  wire,  consisting  of  a  steel  core_  and 
an  electrotyped  copper  covering,  thus  giving 
conductivity  and  strength,  combined  with  light- 
ness. In  1876,  at  the  Centennial  Exhibition,  he 
brought  out  the  Farmer-Wallace  dynamo  ma- 
chine, with  which  the  buildings  were  success- 
fully lighted,  being  the  earliest  general  electric 
lighting  in  this  country.  A  year  or  two  later  he 
devised  a  plate  arc  lamp  for  use  with  this  ma- 
chine, by  means  of  which  a  number  of  arc  lights 
could  be  placed  in  series  on  the  circujt,  thus 
originating  the  series  method  of  arc  lighting. 
For  several  years  before  his  death  he  was  en- 
gaged in  scientific  investigation,  especially  in 
work  with  the  microscope. 

Wallace,  Sir  William,  Scottish  patriot  and 
hero:  b.  probably  Elderslie,  Renfrewshire,  about 
1272;  d.  London  24  Aug.  1305.  Owing  to  the- 
want  of  contemporary  Scottish  records,  the  real 
facts  regarding  his  life  and  achievements  re- 
main in  much  obscurity,  many  incidents  resting 
solely  on  the  authority  of  Blind  Harry,  who 
wrote  about  200  years  later,  and  can  hardly  be 
regarded  as  a  serious  historian.  Wallace  is  rep- 
resented as  having  been  for  some  years  engaged 
in  a  partisan  war  against  the  English  before 
what  is  represented  by  Blind  Harry  as  the  turn- 
ing-point in  his  career  took  place,  the  burning  of 
the  town  of  Lanark  and  the  murder  of  Hezelrig, 
the  sheriff.  This  incident  is  ascribed  to  May 
1297.  Soon  after,  he  attacked  Ormesby,  the- 
justiciar,  while  holding  a  court  of  justice  at 
Scone,  and  Bek,  bishop  of  Durham,  at  Glasgow, 
whom  he  put  to  flight.  Among  the  followers  of 
Wallace  about  this  time  was  William  of  Doug- 
las, the  representative  of  a  g^reat  Border  family, 
which  subsequently  contributed  invaluable  aid 
to  the  war  of  independence.  Sir  Henry  Percy 
and  Sir  Henry  Clifford  were  sent  to  repress  the 
Scottish  rising.  Wallace  took  most  of  the 
northern  fortresses,  and  was  besieging  the  Castle 
of  Dundee,  when  he  heard  that  the  enemy 
was  advancing  upon  Stirling.  He  took  up 
a  position  encompassed  by  a  loop  of  the 
Forth  in  front  of  the  Abbey  Craig,  a  hill 
near    t!;-     Abbey    of    Cambuskenneth.       Sur- 
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rey  determined  to  attack  him,  and  the  English 
crossed  the  Forth  on  a  narrow  bridge  from  early 
morn  till  near  noon,  while  the  Scots  were  drawn 
up  as  spectators  of  their  passage  on  the  hill  (ii 
Sept  1297).  When  Wallace  deemed  the  enemy 
sufficiently  divided  he  attacked  those  who  had 
crossed  with  his  whole  force,  sending  at  the  same 
time  a  detachment  to  secure  and  hold  the  head 
of  the  bridge.  The  victory  was  complete.  Cress- 
ingham  was  killed,  and  Surrey  fled  to  Berwick. 
After  this  Wallace  appears  with  the  title  of 
guardian  of  the  kingdom,  which  was  temporarily 
cleared  of  the  English,  and  is  found  conducting 
an  invasion,  or  series  of  organized  raids  into 
'  England.  In  1298  Edward  entered  Scotland 
with  an  army  estimated  at  7,000  men-at-arms 
and  80,000  footmen.  Wallace  retired  before  him, 
wasting  the  country,  but  was  at  length  overtaken 
at  Falkirk  in  a  position  where  he  was  compelled 
to  fight.  He  drew  up  his  army  on  an  inclined 
plain  with  his  horsemen,  about  1,000,  in  the  rear 
(22  July  1298).  The  footmen  were  arranged  in 
circles,  the  bowmen  in  the  centre,  and  the  spear- 
men in  the  front  rank  kneeling.  In  this  order 
they  resided  for  a  time  the  attacks  of  the  Eng- 
lish men-at-arms,  but  the  circles  were  gradually 
broken,  and  the  army  routed.  After  this  Wal- 
lace for  a  time  disappears  from  the  scene.  The 
council  of  regency  which  succeeded  him  carried 
on  the  war  for  some  time  with  spirit;  but  on 
9  Feb.  1304  they  and  their  followers  were  ad- 
mitted to  King  Edward's  peace.  Wallace  was 
excepted  by  name.  He  was  then  in  the  country, 
and  every  exertion  was  made 'to  secure  his  ap- 
prehension. It  was  effected  through  Sir  John 
de  Menteith,  governor  of  Dumbarton  Castle.  He 
was  conveyed  to  London,  through  which  he  was 
carried  on  22  Aug.  1305.  He  was  put  on  trial  at 
Westminster  before  a  special  commission,  and 
was  executed  for  treason  and  rebellion,  though 
he  had  never  recognized  Edward,  and  the  latter 
explicitly  claimed  dominion  over  Scotland  as  a 
conqueror  only.  He  appears  in  literature  in 
Porter's  'Scottish  Chiefs'  (1810),  and  Buchan- 
an's'Wallace:  A  Tragedy'  (1856).  Besides  the 
histories  of  Scotland  and  others  relating  to  the 
period  consult  the  biographies  by  Carrick  (3d 
ed.  1840);  Tytler  (2d  ed.  1845);  Moir  (1886), 
and  Muirson  (1898)  ;  the  edition  of  Blind  Harry 
by  Jamieson  (1820)  ;  and  Stevenson,  'Wallace 
Papers'    (1842). 

Wallace,  William  Harvey  Lamb,  Ameri- 
can soldier :  b.  Urbana,  Ohio,  8  July  1821 ;  d. 
Savannah,  Tenn.,  10  April  1862.  He  removed 
with  his  father  to  Illinois  in  1833,  studied  law 
and  in  1846  was  admitted  to  the  bar.  At  the  out- 
break of  the  Mexican  war  he  enlisted  as  a  pri- 
vate, later  becoming  adjutant,  and  served  at 
Buena  Vista  and  in  other  operations  until  the 
end  of  the  war,  when  he  returned  to  his  law 
practice.  He  became  district  attorney  in  1853 
and  in  1861  he  was  appointed  colonel  of  volun- 
teers in  the  Union  army.  He  commanded  a  bri- 
gade at  Fort  Donelson,  February  1862,  was  pro- 
moted brigadier-general,  and  in  the  battle  of 
Shiloh  commanded  Smith's  old  division.  The 
brigade  withstood  an  assault  of  six  hours  and 
was  last  to  leave  the  field,  Wallace  falling,  mor- 
tally wounded,  in  the  resistance. 

Wallace,  William  Vincent,  Irish  musical 
composer:  b.  Waterford  I  July  1813;  d.  Chateau 
de  Bagen,  in  the  Pyrenees,  France.  12  Oct.  1865. 
He  gave  evidence  of  great  musical  ability,  be- 


came a  skilful  player  on  several  instruments,  and 
in  1829  was  organist  in  Thurles  cathedral.  His 
enthusiasm  was  stimulated  by  hearing  Paganini 
play  in  1831,  and  in  1834  he  played  a  violin  con- 
.certo  composed  by  himself.  He  went  to  Austra- 
lia in  1835  and  worked  at  sheep-farming.  But 
soon  returned  to  music,  and  traveled  to  New 
Zealand,  where  he  had  a  romantic  escape  from 
assassination  by  the  Maoris.  His  later  travels 
proved  very  profitable  from  a  financial  point  of 
view.  He  returned  to  London  in  i&js,  and 
toward  the  end  of  that  year  his  popular  opera  of 
'Maritana'  was  produced  at  Drury  Lane  with 
great  success.  'Matilda  of  Hungary'  (1847) 
was  damaged  by  an  exceedingly  bad  libretto. 
After  a  voyage  to  America  he  again  settled  in 
England  in  i853,_and  in  i860  'Lurline,'  a  better 
work  than  'Maritana,'  was  produced  with  even 
greater  success  at  Covent  Garden.  Other  operas 
were  the  'Amber  Witch'  (1861);  'Love's 
Triumph'  (1862)  ;  'The  Desert  Flower'  (1863)  ; 
and  'Estrella,'  the  last  left  unfinished  at  his 
death. 

Wallace's  Line,  an  imaginary  line,  so 
called  in  compliment  to  Alfred  Russel  Wallace 
(q.v.),  separating  the  Oriental  from  the  Au.s- 
tralian  faunas.  It  passes  between  the  Sulu  and 
Philippine  Islands,  along  the  Straits  of  Macas- 
sar and  between  Lombok  and  Java.  The  fauna 
west  of  this  line  is  strikingly  different  from  that 
east  of  it,  although  the  opposite  shores  of  divid- 
ing waters  are  sometimes  only  a  few  miles  apart. 

See    ZOOGEOCRAPHV. 

Wallachia,  wo-la'ki-a,  southern  Europe,  a 
former  principality,  united  with  Moldavia  in  1861 
to  form  the  kingdom  of  Rumania.    See   Ru- 

MANI.V 

Wallachian,  or  Cretan,  Sheep,  a  variety  of 
long-haired  domestic  sheep,  bred  in  Wallachia 
and  its  neighborhood,  remarkable  for  the  devel- 
opment of  the  horns.  The  horns  of  rams  spring 
almost  perpendicularly  from  the  frontal  bone, 
and  then  take  a  beautiful  spiral  form ;  and  those 
of  the  ewes  protrude  nearly  at  right  angles  from 
the  head  and  then  become  twisted  in  a  singular 
manner.  The  disadvantage  of  such  head-ap- 
pendages has  led  to  the  diminution  rather  than 
the  increase  of  the  breed. 

Wallack,  wol'ak,  James  William,  American 
actor:  b.  London"  24  Aug.  I79S;  d.  New  York 
25  Dec.  1864.  He  made  his  first  appearance  on 
the  stage  when  a  child.  In  1813  he  began  his 
permanent  career,  playing  as  Laertes  in  'Ham- 
let' at  Drury  Lane.  He  made  his  first  visit  to 
the  United  States  in  181S,  and  subsequently  for 
20  years  lived  alternately  in  England  and  in  the 
United  States,  playing  at  different  times  in  all 
the  principal  cities  of  the  Union.  In  1820  he  be- 
came stage  manager  at  Drury  Lane,  and  in  1837 
opened  the  National  theatre  in  New  York.  This 
was  destroyed  by  fire  in  1839,  and  in  1852  he 
opened  Wallack's  Lyceum,  rebuilt  as  Wallack's 
theatre  in  1861.  His  career  as  actor  and  man- 
ager was  uniformly  successful  and  in  the  pres- 
entation of  comedy  he  had  few  equals.  As  a 
manager  he  was  greatly  aided  by  his  knowledge 
of  stage-effects  and  his  artistic  adaptation  of 
scenery  and  costumes.  Consult :  Lester  Wallack, 
'Memories  of  Fifty  Years'  (1889). 

Wallack,  John  Lester,  American  actor, 
son  of  James  William  Wallack  (q.v.)  :,  b.  New 
York   I  Jan.  1820;  d.  Stamford.  Conn.,  6  Sept 
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1888.  He  made  his  debut  as  an  actor  in  New 
York  in  1847,  succeeded  his  father  as  manager 
of  Wallack's  theatre,  New  York,  in  1864,  and 
conducted  it  with  great  success.  He  adapted 
several  French  comedies  to  the  American  stage, 
and  in  1888  retired  after  having  been  identified 
with  the  American  stage  as  actor  and  manager 
for  40  years.  Consult  his  'Memoirs  of  Fifty 
Years'  (1889);  Mackajr  and  Wingate,  'Famous 
American  Actors  of  Today'    (i8g6). 

Wallasey,  wol'a-si,  England,  an  industrial 
town  suburban  to  Liverpool,  in  Cheshire,  two 
miles  northwest  of  Birkenhead,  near  the  seaward 
extremity  of  the  Wirral  peninsula,  protected  by 
the  notable  Wallasey  embankment  The  town 
has  a  workingmen's  institute,  a_  i6th  century 
reorganized  grammar  school,  and  is_  noted  for  its 
municipal  ownership  of  public  utilities,  water, 
gas,  electric-lighting,  street  railways,  baths,  cot- 
tage hospital,  etc. 

Wallenstein,  val'len-stln  or  wol'en-stln  (or 
more  correctly  Waldstein),  Albrecht  Wenzel 
Eusebius,  Von,  duke  of  Friedland  and  Meck- 
lenburg, and  Prince  of  Sagan,  German  soldier: 
b.  Hermanic,  Bohemia,  15  Sept.  1583;  d,  Eger, 
Bohemia,  25  Feb.  1634.  He  studied  under  the 
Jesuits  at  Olmutz,  and  after  accepting  the  Cath- 
olic faith  finished  his  studies  at  the  Universities 
of  Altdorf,  Bologna,  and  Padua.  In  1717,  on 
assisting  the  Archduke  Ferdinand  in  the  lat- 
ter's  war  against  Venice,  he  was  raised  to  the 
rank  of  count  and  made  a  colonel.  When 
Bohemia  revolted,  he  raised  a  regiment  of 
cuirassiers  for  the  emperor  and  fought  against 
Thurn  and  Bethlen  Gabor.  When  the  estates 
of  the  vanquished  Bohemians  were  confiscated 
in  1620  and  sold  to  imperial  adherents  at  nom- 
inal prices,  he  purchased  extensive  tracts, 
including  the  domains  of  Friedland  and  Reich- 
enberg.  In  1623  he  was  made  Duke  of  Fried- 
land, and  in  1624  his  collective  estates  were 
elevated  to  a  principality.  He_  now  applied  him- 
self to  the  care  of  these  dominions.  When  the 
emperor  was  involved  in  new  troubles  by  the 
Lower  Saxon  league  in  1625  he  offered  to  raise 
20,000  men  for  the  imperial  service  by  his  own 
efforts.  In  return,  he  was  to  have  full  control 
in  the  hostile  provinces.  Before  he  had  com- 
pleted his  levy  he  was  named  generalissimo 
and  field-marshal,  and  then  set  out  at  the  head 
of  30,000  men  to  co-operate  with  Tilly  (q.v.). 
On  25  April  1625,  he  gained  a  victory  over  Count 
Mansfeld  at  Dessau,  and  when  that  general  pro- 
ceeded at  the  close  of  the  year  to  Hungary  to 
join  Bethlen  Gabor,  he  followed  and  brought 
Bethlen  to  conclude  a  truce.  In  the  campaign 
of  1627  he  conquered  Silesia,  drove  the  Danish 
king  out  of  Germany,  and  forced  his  way  into 
northern  Jutland,  bought  from  the  emperor  the 
dukedom  of  Sag^n,  at  a  price  in  which  his  mili- 
tary expenses  were  reckoned.  The  estates  of 
Mecklenburg  having  been  forfeited  in  the  war, 
he  was  invested  in  them,  first  as  security  for 
his  expenses,  and  afterwards  as  a  regular  fief 
in  1629.  The  attempt  to  take  Stralsund  was 
wholly  unsuccessful  (1628).  In  1630,  owing 
to  the  jealousy  of  the  nobles,  Wallenstein  was 
deprived  of  his  command. 

When  Gustavus  Adolphus  invaded  Germany, 
Wallenstein  attempted  to  negotiate  with  him  on 
his  own  account,  but  the  distrust  of  the  Swedish 
hero  frustrating  his  intentions,  he  listened  to 
the    earnest    entreaties    of    the    emperor,    and 


again  took  the  field,  having  procured  a  formal 
capitulation  securing  to  himself  almost  absolute 
power.  After  some  partial  successes  he  en- 
countered the  King  of  Sweden  at  Liitzen, 
16  Nov.  1632,  in  which  battle  Wallenstein  was 
defeated  and  Gustavus  killed.  After  the  death 
of  the  Swedish  king  he  had  reopened  negotia- 
tions with  the  enemies  of  the  emperor,  by  whose 
assistance  he  hoped  to  place  himself  at  the 
head  of  affairs  in  Germany.  The  matter  pro- 
ceeded slowly  as  his  offers  were  received  with 
much  mistrust,  especially  by  the  German 
princes;  he  resumed  hostilities  to  make  his 
value  felt,  then  reopened  negotiations.  His 
proceedings  were  known  at  the  court  of  Vienna ; 
but  he  was  at  the  head  of  an  army  largely  con- 
sisting of  foreigners,  many  of  whose  leaders 
were  personally  pledged  to  him  alone.  The 
emperor  was  not  strong  enough  to  remove  him, 
and  was  base  enough  to  have  recourse  to  assas- 
sination. On  24  Jan.  1634,  he  signed  a  secret 
patent  conferring  the  command  of  the  army  on 
Count  Gallas,  who  was  instructed  to  arrest 
Wallenstein  and  his  associates,  and  throw  them 
into  prison.  On  18  Feb.  an  open  proclamation 
was  made  commanding  the  army  to  obey  only 
Generals  Gallas,  Piccolomini,  and  others  named, 
Wallenstein  left  Pilsen  with  some  of  his 
confidential  associates  on  the  23d  to  take  refuge 
in  the  fortress  of  Eger,  which  he  reached  on 
the  24th.  Here  he  was  assassinated  on  the 
evening  of  the  25th.  The  plenipotentiary  of 
Saxony  and  Brandenburg  had  reached  Zwickau, 
and  the  plenipotentiary  of  France  Frankfort, 
on  their  way  to  Wallenstein's  headquarters, 
when  they  received  word  of  his  death.  The 
emperor  openly  rewarded  the  assassins,  among 
whom  were  two  Scotchmen  and  two  Irishmen, 
Gordon,  Leslie,  Butler,  and  Devereux.  Wal- 
lenstein's overtures  to  the  enemies  of  the  empire 
have  been  represented  by  his  partisans  as  ruses 
de  guerre. 

A  vigorous  controversy  has  been  waged  over 
the  matter.  As  an  organizer  and  leader  of 
armies  he  must  be  ranked  among  the  great 
commanders.  In  a  time  of  excessive  confusion 
he  maintained  a  statesmanlike  control  of  diffi- 
cult affairs.  His  career  was  made  the  basis  of 
Schiller's  trilogy  of  <Wallenstein.>  Consult 
the  lives  by  Forster  (1834);  von  Ranke  (5th 
ed.  189s) ;  Aretin  (1846)  ;  Hurter  (1855)  ;  For- 
ster's  ed.  of  the  'Briefe  Wallensteins>  (1828-9); 
Schebek,  "Die  Losung  der  Wallensteinfrage> 
(1881);  Bilck,  <Beitrage  zur  Geschichte  Wal- 
lensteins'  (1886);  Schulz,  'Wallenstein  und 
die  Zeit  des  dreissigjahrigen  Krieges'  (1898). 
See  Thirty  Yeabs'  War. 

W^er,  wdl'er,  Edmund,  English  poet:  b. 
Coleshill,  Hertfordshire  (now  in  Buckingham- 
shire), 3  March  i6o6;  d.  Beaconsfield  21  Oct. 
1687.  He  was  educated  at  Eton  and  King's 
college,  Cambridge,  and  is  said  to  have  been 
returned  a  member  of  Parliament  for  Amer- 
sham  in  his  i6th  year.  In  1625  he  was  returned 
for  Chipping  Wycombe,  and  he  sat  for  other 
places  m  several  parliaments,  including  the 
Long  Parliament.  On  the  death  of  his  wife  in 
1634  he  courted  Lady  Dorothea  Sydney,  whom 
he  celebrated  in  his  verses  under  the  name  of 
*Sacharissa>,  and  Lady  Sophia  Murray,  whom 
he  distinguished  by  the  name  of  'Amoret,>  both 
without  success.  In  Parliament  he  at  first 
opposed  the  court  party,  but  retained  his  place 
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in  the  Long  Parliament,  and  openly  expressed 
his  royalist  sentiments  after  the  Civil  War 
began.  He  was  sent  as  a  commissioner  from 
Parliament  to  the  king  after  Edgehill,  and  soon 
after  this  occurred  the  incident  called  Waller's 
plot.  Its  nature  is  not  clearly  understood, 
though  Waller  made  an  abject  confession  of  all 
he  knew,  including  the  names  of  his  confed- 
erates, some  of  whom,  his  near  relatives,  were 
put  to  death.  This  event  in  his  life  is  intro- 
duced in  Beatrice  Marshall's  story  <An  Old 
London  Nosegay'  (1904).  He  was  imprisoned 
for  a  year,  fined  iicooo,  and  exiled.  During 
this  exile  the  first  collection  of  his  poems  was 
published  in  1645.  In  1653  he  obtained  permis- 
sion from  Cromwell  to  return  to  England,  and 
in  1654  he  addressed  a  'Panegyric  to  the  Lord 
Protector.'  In  1656  he  recommended  him  in 
another  poem  to  assume  the  royal  title.  Shortly 
after  a  poem  on  the  death  of  the  lord-protector, 
he  addressed  one  to  the  king  on  his  majesty's 
happy  return.  The  proceedings  of  Monk  appar- 
ently had  not  been  anticipated.  He  again  sat 
in  Parliament,  at  intervals  of  cessation,  till  the 
reign  of  James  II.  Burnet  says  his  popularity 
in  Parliament  was  great,  but  he  did  not  lake 
pains  to  understand  its  business,  but  only 
studied  to  gain  applause,  being  a  vain  and 
■empty,  though  a  witty  man.  His  poetry  was 
celebrated  for  elegance  and  polish  at  a  time 
when  these  graces  had  been  comparatively  little 
studied,  but  it  is  destitute  of  all  great  qualities. 
Consult:  Gosse.  '17th  Century  Studies'  (1897). 

Waller,  Frank,  American  artist  and  archi- 
•ifect:  b.  New  York  12  June  1842.  He  was  edu- 
cated at  the  Free  Academy  in  New  York, 
studied  art  in  Rome  (1870-71),  and  the  next 
year  made  a  sketching  tour  in  Egypt.  He  was 
a  founder  and  the  first  president  of  the  Art 
Students'  League  and  since  1888  has  devoted 
his  attention  to  architecture.  Among  his  paint- 
ings may  be  cited  <Tombs  of  the  Caliphs' 
(1874);  <A  Caravan  in  the  Desert'  (1878); 
*  Eventide:  Venice'  (1883);  <Hop  Picking' 
(1885).  He  published  <  Report  on  Art  Schools' 
(1879). 

WaUin,  val-len',  Johan  Olof,  Swedish  poet 
and  ecclesiastic:  b.  Dalarna,  Sweden,  15  Oct. 
1779;  d  Upsala,  Sweden,  30  June  1839.  He 
studied  at  Upsala  and  in  i8oi5  was  pastor  of  the 
Royal  Military  Academy.  He  subsequently  held 
pastorates  at  Solna,  Ulriksdal  and  Vesteras, 
and  in  1837  was  made  ■  Archbishop  of  Upsala. 
His  hymns  and  religious  songs  are  in  high 
repute  in  Sweden,  and  he  was  called  by  Tegner 
'David's  Harp  of  the  North.'  Among  his 
poems  are  'The  Educator,'  a  didactic  poem  in 
Alexandrines;  verses  on  George  Washington, 
'Homesickness'  and  'The  Angel  of  Death,' 
one  of  his  best  known  poems.  He  was  a  nota- 
ble pulpit  orator.  His  collected  works  in  two 
volumes  appeared  in  1878. 

Wallingford,  wSlfng-ford,  Conn.,  borough. 
New  Haven  County;  on  the  Quinnipiac  River, 
and  on  the  New  York,  New  Haven  &  Hartford 
Railroad;  about  22  miles  south  of  Hartford 
and  12  miles  north  of  New  Haven.  The  bor- 
ough has  broad,  regularly  laid-out  streets,  lined 
with  large  elm  trees.  The  chief  manufacturing 
establishments  are  sterling  silver,  silver-plate 
and  nickel  works,  rubber  goods  factory,  and 
<brass  goods  factories.  Britannia  and  iron-ware 
Vol.  30 — 9 


are  among  the  manufactures.  The  government 
census  of  1900  gives  the  number  of  industrial 
establishments  of  the  whole  town  (which  in- 
cludes two  villages.  East  Wallingford  and 
Yalesville,  besides  the  borough)  as  73;  the  cap- 
ital in  plants,  $5,382,134 ;_  the  number  of  wage 
earners,  2,270;  amount  paid  each  year  in  wages, 
$1,160,551 ;  amount  paid  annually  for  raw  ma- 
terial, $2,813410;  average  annual  value  of  prod- 
uts,  $5,238,280.  The  town  is  one  of  the  oldest 
settlements  in  Connecticut;  it  received  its 
present  name  in  1670.  In  1850  a  branch  of  the 
Oneida  Community  (q.v.)  was  located  here. 
The  property  is  now  owned  by  the  Free  Masons 
and  the  State  Masonic  Home  has  been  erected 
here.  There  are  two  banks;  the  national  bank 
has  a  capital  of  $150,000,  and  the  two  banks 
have  deposits  amounting  to  $864,890.  There 
are  six  churches,  a  public  high  school.  The 
Phelps  School  for  Girls,  a  number  of  graded 
schools,  and  a  public  library.  Pop.  (1880) 
3,017;  (1890)  4,230;  (1900)  6,737-  The  popu- 
lation of  the  town  is,  (1890)  6,584;  (1900) 
9,001;   (igio)   11,155. 

Wallingford,  Vt.,  a  town  in  Rutland 
County,  on  Otter  Creek  and  the  Bennington  & 
Rutland  Railway,  9  miles  south  of  Rutland, 
59  miles  southwest  of  Montpelier,  and  about  ii 
miles  southwest  of  Killington  Peak.  Included 
in  it  are  the  villages  of  Wallingford,  South 
Wallingford,  and  East  Wallingford.  It  has  2 
hotels,  4  churches,  a  public  high-school,  and 
manufactures  of  harness,  tinware,  coffins  and 
caskets,  and  agricultural  implements.  Pop. 
(1910)  1,719. 

Wallis,  wolls,  John,  English  mathemati- 
cian: b.  Ashford,  Kent,  23  Nov.  1616;  d.  Oxford 
28  Oct.  1703.  He  was  educated  at  Emmanuel 
College,  Cambridge,  took  holy  orders,  and  in 
1641  became  chaplain  to  a  Yorkshire  baronet. 
He  was  one  of  the  first  members  of  the  scien- 
tific association  which  became  later  the  Royal 
Society,  and  in  1649  was  appointed  Savilian 
professor  of  geometry  at  Oxford.  He  was  par- 
ticularly skilful  in  the  art  of  cryptography,  or 
deciphering;  and  having  by  this  means  been 
enabled  to  render  considerable  service  to  the 
royal  cause,  he  was  on  the  Restoration  of 
Charles  II.  made  one  of  the  royal  chaplains.  In 
1661  he  was  one  of  the  divines  appointed  to 
revise  the  Book  of  Common  Prayer;  and  when 
the  Royal  Society  was  founded  in  1663  his 
name  was  included  in  the  list  of  the  earliest 
members;  and  he  added  much  to  the  reputation 
of  that  body  by  valuable  contributions  to 
the  'Philosophical  Transactions.'  Among  his 
mathematical  works  the  nost  important  are* 
'Arithmetica  Infinitorum' ;  'Mathesis  Univer- 
salis, sive  Opus  Arithmeticum' ;  'Mechanica, 
sive  de  Motu  Tractatus  geometricus' ;  'De  Sec- 
tionibus  Conicis  Tractatus' ;  and  his  'Algebra.' 
He  also  published  editions  of  Archimedes, 
Ptolemy,  Aristarchus,  and  Porphyry.  His  com- 
plete works,  including  various  treatises  on 
theology,  were  published  at  Oxford  (1692-9). 

Wallis,  SiK  Prove  William  Parry,  English 
naval  officer:  b.  Halifax,  Nova  Scotia,  12  April 
1791 ;  d.  Funtington,  near  Chichester,  England, 
13  Feb.  1892.  He  entered  the  British  navy  as  a 
midshipman  in  1804;  served  against  the  French, 
and  in  the  War  of  1812  with  the  United  States 
was    second   lieutenant   on   the   Shannon.    He 
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was  on  board  this  ship  in  the  fight  with  the 
Chesapeake  and  upon  the  disablement  of  the 
captain  and  death  of  the  lieutenant,  Wallis 
took  command  and  conducted  the  prize  to  Hali- 
fax, receiving  promotion  to  commander  in 
recognition  of  his  services.  He  was  aide-de- 
camp to  the  queen  in  1847-51,  and  in  the  last 
named  year  was  promoted  rear-admiral.  He 
became  vice-admiral  in  1857,  admiral  of  the 
white  in  1863,  and  of  the  fleet  in  1877.  Con- 
trary to  the  usual  rule  of  retirement  at  the  age 
of  70  Wallis  was  retained  on  the  active  list  until 
his  death,  and  for  many  years  he  was  the  only 
surviving  flag-officer  who  had  fought  in  the 
Napoleonic  wars  and  in  the  war  with  America 
in  1812. 

Wallis,  Severn  Teackle,  American  lawyer: 
b.  Baltimore,  Md.,  8  Sept  1816;  d.  there  11 
April  i8j)4.  He  was  graduated  from  Saint 
Mary's  College,  Baltimore,  in  1832,  and  was 
admitted  to  the  bar  in  1837.  He  became  cor- 
responding member  of  the  Royal  Academy  of 
History  at  Madrid  in  1843,  and  in  1849  went 
to  Spain  as  United  States  agent*  to  examine  the 
title  to  public  lands  in  east  Florida  as  affected 
by  the  treaty  of  1819.  He  was  elected  to  the 
Maryland  legislature  in  1861  and  there  took  a 
firm  stand  against  action  of  the  North  in  regard 
to  the  Civil  War.  He  was  imprisoned  by  the 
Federal  Government  for  18  months  together 
with  other  prominent  Marylanders  and  then 
released.  He  resumed  his  law  practice  and  in 
1870  was  elected  provost  of  the  University  of 
Maryland.  He  published:  'Glimpses  of  Spain* 
(1849) ;  'A  Discourse  on  the  Life  and  Charac- 
ter of  George  Peabody*  (1870)  ;  etc. 

Wallis  Archipelago,  Pacific  Ocean,  a 
group  of  islands  northeast  of  Fiji,  with  an 
area  of  40  square  miles.  They  were  placed 
under  a  French  protectorate  in  1887,  have  a 
French  resident,  and  are  in  regular  communi- 
cation with  Noumea.    Pop.  est.  4,500. 

Wallkill  (wal'kll)  River,  a  river  taking  its 
rise  in  Sussex  County,  N.  J.,  and  flowing  north 
and  northeast  through  Orange  and  Ulster  coun- 
ties, N.  Y.  About  6  miles  from  the  Hudson  it 
joins  the  Rondout  Creek,  and  below  the  junc- 
tion the  stream  is  sometimes  called  the  Wallkill. 
The  Wallkill  is  about  120  miles  in  length  and 
furnishes  considerable  water-power. 

Wallon,  va-16n,  Henri  Alexandre,  French 
historian :  b.  Valenciennes,  France,  23  Dec. 
1812;  d.  13  Nov.  1904.  He  was  educated  in 
the  Normal  School  at  Paris,  and  in  1840 
was  appointed  to  the  chair  of  modern  his- 
tory and  geography  at  the  Sorbonne.  He 
was  elected  to  the  Legislative  Assembly  in 
1849  but  resigned  in  the  following  year;  be- 
came a  member  of  the  National  Assembly  in 
the  year  1871 ;  and  in  1875-6  was  minister  of 
public  instruction.  The  complete  establishment 
of  the  republic  was  largely  due  to  his  amend- 
ment, the  'Amendment  Wallon,'  carried  30  Jan. 
1875,  which  subsequently  gave  him  the  sobri- 
quet 'Father  of  the  Republic.'  In  1876  he  be- 
came a  member  of  the  senate.  His  writings 
include:  <De  I'Esclavage  dans  les  Col.onies* 
(1847) ;  'Jeanne  d'Arc'  (2  vols.,  i860) ;  'La 
Vie  de  Jesus  et  son  Nouvel  Historien'  (1864) ; 
<La  Terreur,  fitudes  Critiques  sur  I'Histoire  de 
la  R6volution  Francais'    (1872) ;   'Les  Repr6- 


sentants  du  Peuple  en  Mission,  etc.,^  (i793-4( 
5  vols.,  1888-90)  :  etc. 

Walloons,  wo-loonz',  the  inhabitants  of 
the  Ardennes  plateau,  Southern  Belgium,  who 
are  chiefly  of  Celtic  or  Roman  extraction,  and 
speak  the  French  language,  in  distinction  to 
the  northern  inhabitants  of  German  race  and 
language.  The  name  is  probably  analogous^  to 
that  given  by  the  Germans  to  other  foreign 
races,  as  the  Walachians,  Gauls,  Welsh,  etc. 
See  Belgium,  People. 

Walnut,  a  tree  of  the  genus  Juglans,  and  of 
the  order  Juglandaceci.  The  species,  of  which 
about  10  have  been  described,  are  natives  of 
the  northern  hemisphere,  being  confined  to  the 
temperate  parts.  In  America  they  are  found 
as  far  south  as  Mexico.  They  are  characterized 
by  rough  bark,  compound  leaves  aromatically 
fragrant  when  bruised,  staminate  flowers  in 
catkins,  pistillate  flowers  in  few  to  many  flow- 
ered racemes  and  followed  by  large  drupes 
with  inedible  husks  and  hard  nuts,  the  kernels 
of  which  are  valued  in  some  species  for  food, 
dessert  or  the  oil  they  yield  upon  expression. 
A  majority  of  the  species  are  prized  for  park 
planting  because  of  their  hardiness  and  the 
graceful  form  they  acquire  when  well  estab- 
lished. For  this  purpose  the  most  esteemed  in 
America  is  probably  the  black  walnut  {Juglans 
nigra),  which  has  a  range  from  the  New  Eng- 
land States  to- Minnesota  and  southward  to  the 
Gulf  States,  but  has  now  become  rare  and 
costly.  It  is  a  graceful  and  imposing  tree  which 
often  reaches  150  feet  in  height,  has  usually  an 
erect  trunk  and  a  broad  ainr  round  top.  It  is 
also  valued  to  some  extent  for  its  rough  hard- 
shelled  nuts  which  are  often  seen  in  the  mar- 
kets. Its  wood  is  one  of  the  most  highly  prized 
native  woods,  being  used  extensively  for  furni- 
ture making,  interior  finish  of  houses  where 
"natural  woods*  are  used,  its  deep  brown  tint 
making  rich  contrasting  effects  with  other 
woods.  _  Several  other  species  also  furnish  nuts 
found  in  various  markets  where  the  trees  are 
native  and  the  husks  of  several  are  used  for 
dyeing  and  tanning.  The  species  most  esteemed 
for  its  nuts  is,  however,  the  Persian  or  "Eng- 
lish" walnut  (Juglans  regia),  which  is  indige- 
nous from  China  to  southeastern  Europe.  It 
has  been  cultivated  for  centuries  in  the  Med- 
iterranean region,  whence  it  has  been  taken  to 
mild  climates  throughout  the  world.  The  tree 
is  only  about  half  as  large  as  the  preceding 
species  but  is  much  the  same  in  appearance. 
Its  nuts  have  smoother,  softer  shells  and  usually 
finer  flavored  kernels.  This  nut  is  one  of  the 
most  important  of  the  world.  Only  during 
the  closing  half  of  the  19th  century,  how- 
ever, has  it  been  grown  commercially  in  the 
United  States,  and  here  only  in  California. 
The  crop  marketed  in  1901  from  this  state  was 
officially  estimated  at  about  6.000  tons,  worth  a 
little  more  than  $1,000,000.  Since  the  planting 
of  orchards  has  been  fairly  active  in  the  sec- 
tions adapted  to  the  tree  the  yields  since  that 
date  have  increased.  In  1903,  825  car-loads 
were  shipped  to  eastern  markets.  Besides  these 
home  supplies  large  quantities  are  imported 
from  the  Mediterranean  region  but  these  im- 
portations will  probably  dwindle  into  insignifi- 
cance when  Californian  orchards  come  into  full 
bearing. 

Since  the  trees  seem  to  be  exacting  in  theii 
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demands,  the  areas  in  which  they  can  be  culti- 
vated are  somewhat  restricted.    They  are  con- 
sidered Susceptible  to  frosts  after  their  growth 
has  started  though  fairly  hardy  while  dormant; 
they  seem  to  be  unable  to  stand  hot  weather 
since  the  nuts  are  more  or  less  injured;  they 
seem  to  fail  upon  lands  in  which  standing  water 
is  nearer  the  surface  than  20  feet,  also  in  soils 
with  hard  clay  subsoil  and  in  poorly  drained 
soils.    They  are  thus  almost  restricted  at  pres- 
ent»to  the  deep  alluvial  soils  of  the  four  southern 
counties  of  California,  but  by  planting  varieties 
which  vegetate  late  in  the  spring  and  by  avoid- 
ing the  conditions  mentioned  it  is  believed  that 
the    region    of   successful    cultivation    may   be 
extended  even  into  the  northern  counties.    The 
seeds  are  planted  about  12  inches  asunder  in 
nursery  rows  4  feet  apart,  cleanly  cultivated, 
irrigated  during  midsummer  and  hardened  off 
by    withholding    the   water    in    autumn.    They 
will  usually  be  under  2  feet  in  height  when  one 
year  old  when  they  are  root-grafted  to  desirable 
varieties.    The  grafts   will   often  grow  8  feet 
during  the  first  year.    Either  when  one  year  or 
two  years  old  the  plants  are  set  in  permanent 
quarters  about  50  feet  apart.    Little  pruning  is 
needed  except  to  correct  bad  form,  the  branches 
being  started  about  4  feet   from  the  ground. 
The     orchards    are     kept     cleanly     cultivated 
throughout    the    season,    the    first    plowing    in 
spring  being  at  least  6  inches  deep.    Irrigation 
is  also  given  if  needed ;  always  during  the  win- 
ter.   The   trees   of    even   the   most  precocious 
varieties  rarely  produce  profitable  crops  before 
six  years  old  and  ten  years  is  nearer  the  aver- 
age age.    Trees  reach  full  bearing  when  about 
twenty  years  old  and  continue  for  thirty  years 
or  more.    Some  trees  in  Europe  are  said  to  be 
more  than  100  years  old.    When  the  nuts  begin 
to    fall    they   are    shaken    down,    gathered    by 
women    and   children    usually    and    spread   on 
trays  to  dry  for  a  week.    The  nuts  are  then 
graded  into  sizes  by  passing  them  over  sieves 
after  which  they  are  dipped  in  a  bath  of  sal- 
soda,   chloride  of  lime  and   sulphuric  acid  to 
bleach  the  brown  shells  and  give  them  the  ecru 
tint  demanded  by   the   market.    After  dipping 
they  are  rinsed  in  clear  water.    Formerly  sul- 
phur  was   used   for   this   purpose   but   it  was 
found  to  impair  the  quality  of  the  nuts  and  has 
been    abandoned.    After   drying   the    nuts    are 
.•gain  graded  into  light  and  dark.    The  latter 
with  the  broken  ones  are  used  by  confectioners ; 
the  former  are  shipped  to  market  in  sacks  hold- 
ing about  no  pounds. 

Consult:  U.  S.  Dept.  of  Agriculture,  Divi- 
sion of  Pomology,  'Nut  Culture  in  the  United 
States.' 

Walpi.      See  Tusayan. 

Walpole,  wol'pol,  Horace,  Earl  of  Orford, 
English  wit  and  letter-writer:  b.  London  5  Oct. 
1717;  d.  there  2  March  1797.  He  was  the  fourth 
son  of  Sir  Robert  Walpole  (q.v.).  He  was 
educated  at  Eton  and  King's  College,  Cam- 
bridge, on  leaving  which  (i739)  he  traveled 
two  years  on  the  Continent.  Returning  in  1741 
he  took  his  seat  in  the  House  of  Commons  as 
member  for  Callington,  Cornwall,  and  he  sat 
for  various  constituencies  up  to  his  resignation 
in  17&;.  He  always  took  a  lively  but  super- 
ficial interest  in  politics,  inclining  sentimentally 
to  extreme  opinions.    His  parliamentary  career 


requires  no  particular   record,  but  it  may  be 
mentioned    that    in    1757    he    exerted    himself 
earnestly    in    behalf    of    Admiral    Byng    (see 
BvNG,  John).    In   1747  he   purchased   Straw- 
berry Hill,  near  Twickenham,  where  he  erected 
a  Gothic  villa,  laid  out  the  grounds  with  mi- 
nute ingenuity,  and  made  it  a  principal  business 
of  his  life  to  adorn  and  furnish  it  according  to  a 
fantastic  but  refined   and  educated  taste,  with 
objects   of   curiosity   and   antiquarian    interest, 
rare  prints,   pictures,  books,   and  manuscripts. 
His   maintenance   was   provided   for   by   some 
sinecure     appointments.    To     his     antiquarian 
taste  he  added  authorship,   first   in  verse  and 
afterwards  more  extensively  in  prose,  and   in 
1757    established    a    private    printing-press    at 
Strawberry  Hill,  at  which  he  printed  not  only 
his  own  works  but  those  of  others,  his  editions 
often  selling  at  very  high  prices  on  account  of 
the  small  number  printed.    In  1791  he  succeeded 
his  nephew  in  the  peerage.    He  never  took  his 
seat  in  the  House  of  Lords,  and  appears  to  have 
avoided  using  his  title.    His  works  are  numer- 
ous.   His  first  publication  was  a  description  of 
Sir  Robert  Walpole's  pictures,  printed  privately 
in  1747,  under  the  title  of  'Aedes  Walpolianae.' 
In    1757  a  popular  satire  appeared  called    *A 
Letter  from  Xo  Ho,  a  Chinese  Philosopher  at 
London,   to  his   Friend   Lien-Chi,  at   Peking.' 
'Fugitive    Pieces    in    Verse    and    Prose,'    and 
'Catalogue  of  the   Royal   and    Noble  Authors 
of  England,'  with  lists  of  their  works,  appeared 
in   1758.    'Anecdotes  of  Painting  in  England' 
were    published    in    1762-71.    'The    Castle    of 
Otranto'    (1764),  a  rpmance,   regarded  as  the 
protot)rpe  of  the  work  of  the  'School  of  Ter- 
ror,'   which    subsequently   became    popular,    is 
very    variously    estimated.    Praised    by    Byron 
and  Sir  Walter  Scott,  it  is  pronounced  by  Haz- 
litt    dry,    meagre,    and    without    effect.    'The 
Mysterious  Mother,'   a  tragedy,  and   'Historic 
Doubts  on  the  Life  and  Reign  of  Richard  III.,' 
appeared   in    1768.    The    works   on   which   his 
reputation  now  chiefly  rests  are  his  'Letters,' 
of   which   the   best   edition   is   that   edited   by 
Peter   Cunningham    (1857-9),   and    'Memoirs' 
and   'Journal,'   a  series   embracing   the   reigns 
of    George    IL    and   HI.    from    1751    to    1783. 
Walpole  is  almost  unanimously  pronounced  the 
best  of  English  letter-writers,  whose  unfailing 
ease  and   vivacity  in   treating  of   politics,  art, 
foreign  affairs  and  other  topics  are  unlike  any- 
thing else  in  English  literature.    The  memoirs 
are  more  bitter  and  cynical,  but  both  are  valued 
as  a  store-house  of  the  more  evanescent  traits 
of  contemporary  history,  being  full  of  passing 
topics   and   occurrences,   anecdotes,   characters, 
and  portraits.    Though  a  keen  and  able  he  was 
not,  however,  an  accurate  or  impartial  observer. 
Want  of  depth  and  earnestness  in  his  own  char- 
acter, his  party  prejudices,  his  vanity  and  love 
of  effect,  tempered  all  he   wrote,  and   detract 
from  the  weight  of  his  evidence.    Few  writers, 
however,     are     more     uniformly     entertaining. 
Walpole's   manners  were  affected  both  person- 
ally and  as  a  writer.    He  was  as  fastidiously 
aristocratic  in  his  personal  notions  as  he  was 
sentimentally   liberal   in   his   political   opinions, 
and  in  both  he  was  probably  conventional  rather 
than  sincere.    Of  the  value  of  his  writings  as 
a  chronicle  of  current  events  much  has  been 
made,  but  there  is  a  tendency  to  ascribe  to  him 
elegance  alone,  to  the  neglect  of  his  substantial 
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literary  merits.  The  complete  works  appeared 
in  an  edition  of  1798.  Consult  further:  Cun- 
ningham's edition  of  the  'Letters'  (1857-9); 
Warburton's  of  the  'Memoirs*  (1851);  Rob- 
ins, 'Catalogue  of  the  Classic  Contents  of 
Strawberry  HilP  (1842)  ;  Macaulay's  essay  m 
the  'Edinburgh'  for  October  1833;  Cobbett, 
•Memorials  of  Twickenham'  (1872);  Seeley, 
'Horace  Walpole  and  His  World'  (1884)  ;  and 
the  'Life'  by  Austin  Dobson  (1890;  2d  ed. 
1893). 

Walpole,    Sir   Robert,   Earl   of    Orfor^ 
English   statesman:  b.   Houghton,   Norfolk,  26 
Aug.  1676;  d.  there   18  March  i745-    He  was 
educated   at   Eton    and    King's    College,   Cam- 
bridge,  and   became   a   good   classical   scholar. 
On  the  death  of  his  elder  brother  in  1698  he 
resigned  his  scholarship,  in  1700  entered   Par- 
liament as  member  for  Castle  Rising,  and  m 
1702  was  elected  for  King's  Lynn.    He  became 
a  leader  of  the  Whig  party,  and  soon  distin- 
guished himself  by  attention  to  business,  and, 
though    not   an    orator,    by   practical   debating 
power.    In  1708  he  was  appointed  secretary-at- 
war.  and  intrusted  with  the  .management  of  the 
House  of  Commons.    He  was  one  of  the  man- 
agers of  the  impeachment  of  Sacheverell  (q.v.) 
(1710),  though  privately  opposed  to  that  mea- 
sure.   Soon   after   this   the   Whigs    were   dis- 
missed from  office.    On  the  meeting  of  Parlia- 
ment in  1712  he  was  convicted  of  a  high  breach 
of  trust  and  notorious  corruption,  the   charge 
being  due  -wholly  to  party  hostility.    He  was 
expelled  from  the  House  of  Commons,  and  im- 
prisoned in  the  Tower.    By  his  party  Walpole 
was  regarded  as  a  martyr.    He  refused  to  make 
any  submission,  and  wrote  a  pamphlet  in  his 
own  defence.    He  remained  in  prison,  or  held 
his  levee  in   the  Tower,   till   the   prorogation. 
He  was  returned  again  for  King's  Lynn,  after 
the  dissolution  in  1713.  and  resumed  his  place 
and  influence  in  the  House.    In  the  first  min- 
istry  of  George  I.    (1714)    he  was   appointed 
paymaster  of  the  forces.    He  was  also  in  171S 
made  chairman   of  the   committee   to  impeach 
the  late  ministers,  Bolingbroke,  Ormonde,  Ox- 
ford, and  Stafford.    In  October  he  was  made 
first  lord  of  the  treasury  and  chancellor  of  the 
exchequer.      In  April  1717,  a  split  having  oc- 
curred in  the  ministry,  Walpole  resigned,  ^d 
made    himself    formidable    in    opposition.    He 
opposed  the  quadruple  alliance  and  the  South 
Sea   Scheme,   in   which,   however,  he  did  not 
disdain  to  speculate  and  make  a  fortune.    In 
1720  he  again  took  office  as  paymaster  of  the 
forces,  and  was   intrusted   with   the  measures 
rendered  necessary  by  the  failure  of  the  scheme. 
(See   South   Sea   Bubble).    On   the   resigna- 
tion of  Sunderland  he  again  became  chancellor 
of  the  exchequer  and  first  lord  of  the  treasury, 
3  April  1721,  and  for  21  years  held  the  highest 
office  in  the  state  without  interruption.    During 
his   long   administration   the   Hanoverian    suc- 
cession,  to   which   he   was   zealously   attached, 
became  firmly  established,  a  result  to  which  his 
prudence    and    political    sagacity    largely    con- 
tributed.   He  promoted  by  an  enlightened  pol- 
icy the   commercial   prosperity  of  the   nation, 
and  relieved  the  weight   of  taxation  by  many 
improvements   in  the  tariff.    He  was  the  first 
English  minister  after  the  Restoration  to  make 
particular  study  of  commerce  and  finance,  and 
it  was  he  who  laid  the  basis  for  the  free-trade 


and  colonial  policies  of  Great  Britain.  To  the 
war  with  Spain  he  was  decidedly  averse.  In 
February  1742,  two  days  before  his  resignation, 
he  was  created  Earl  of  Orford.  So  long  a 
period  of  office  did  not  of  course  pass  without 
opposition.  In  1733  his  important  excise  bill 
failed  to  pass,  and  during  the  later  years  of  his 
ministry  he  encountered  increasing  difficulties. 
When,  after  successive  defeats  in  Parliament, 
he  resigned,  he  was  consulted  by  the  king  as  to 
his  successors,  and  allowed  to  stipulate  for  Jiis 
own  immunity.  An  attack  was  soon,  however, 
made  upon  him  in  Parliament,  and  a  committee 
of  secrecy  appointed  to  inquire  into  his  admin- 
istration. The  committee's  report  charged  him 
with  having  used  undue  influence  at  elections, 
with  granting  fraudulent  contracts,  and  with 
peculation  and  profusion  in  the  use  of  the  secret 
service  money.  The  king  exerted  himself  to 
frustrate  the  inquiry,  and  on  the  other  hand 
the  committee  did  not  gain  credit  for  impar- 
tiality. The  prosecution  against  Walpole  was 
dropped  for  want  of  evidence.  He  took  little 
further  part  m  public  affairs,  but  was  frequently 
consulted  by  the  king.  Walpole  has  been  char- 
acterized by  Burke  as  an  "intelligent,  prudent, 
and  safe  minister.®  He  was  ambitious  for 
power,  but  had  above  his  contemporaries  an 
understanding  of  true  national  interests.  Con- 
sult: Various  standard  histories  of  England; 
Coxe,  'Memoirs  of  Sir  Robert  Walpole' 
(1798)  ;  the  studies  by  Ewald  (1877)  and  John 
Morley  (1890) ;  'Historical  Sketches  of  the 
Reign  of  George  II.'  in  'Blackwood's'  for 
April  1868;  'Original  Papers'  (ed.  Mac- 
pherson  177s);  King,  'Political  and  Literary 
Anecdotes'  (1818);  Macpherson,  'Annals  of 
Commerce,'  vol.  iii.  (1805) ;  Courtney,  'Par- 
liamentary Representatives  of  Cornwall'  (1889). 

Walpole,  Sir  Spencer,  English  historian, 
son  of  Spencer  Horatio . Walpole  (q.v.):  b. 
England,  6  Feb.  1839;  "3.  London,  8  July 
1907.  He  was  educated  at  Eton  and  entered 
the  war  office  in  1858.  He  became  inspector 
of  the  fisheries  in  1867,  lieutenant-governor 
of  the  Isle  of  Man  in  1882  and  in  1893-9  was 
secretary  to  the  post-office.  He  was  knighted 
in  1898.  He  wrote  <A  History  of  England 
from  1815'  (1878-86) ;  'The  Electorate  and 
the  Legislature'  (1881);  'Life  of  Sir  John 
Russell'  (1889);  'The  Land  of  Home  Rule' 
(1893);  etc. 

Walpole,  Spencer  Horatio,  English  states- 
man: b.  11  Sept  1806;  d.  London,  22  May 
1898.  He  was  educated  at  Trinity  College, 
Cambridge,  was  called  to  the  bar  in  1831  and 
in  1846  became  queen's  counsel.  He  was  home 
secretary  in  1852  and  in  1856-82  sat  in  Parlia- 
ment for  Cambridge  University.  He  was  again 
home  secretary  for  a  few  months  in  1858,  and 
•was  an  unofficial  member  of  the  cabinet  in 
1867-8.  From  1887  until  his  death  he  was  high 
steward  of  (Cambridge  University. 

Walpole,  Mass.,  town  in  Norfolk  County; 
on  the  New  York,  New  Haven  &  Hartford 
Railroad;  about  20  miles  southwest  of  Boston. 
It  contains  the  villages  of  South  Walpole,  Wal- 
pole, and  East  Walpole.  It  was  settled  in  the 
17th  century,  but  was  laid  out  as  a  town  about 
1720,  and  in  1724  was  incorporated.  The  chief 
manufacturing  establishments  are  a  furniture 
factory,  paper  mill,  and  cotton  factory.    There 
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are  eight  churches,  a  high  school,  and  15  dis- 
trict schools.    Pop.  (1910)  4,892. 

Walpole,  N.  H.,  town  in  Cheshire  County; 
on  the  Connecticut  River,  and  on  the  Fitch- 
burg  Railroad;  about  four  miles  below  Bellows 
Falls  and  19  miles  northwest  of  Keene.  It  is  m 
an  agricultural  region,  on  a  high  bank  which 
has  an  almost  precipitous  descent  of  several 
feet.  The  place  was  founded  in  1745  on  a  site 
granted  by  Massachusetts  in  1735,  and  in  1752 
confirmed  or  re-granted,  by  New  Hampshire. 
There  are  six  churches,  a  high  school,  several 
graded  and  district  schools,  and  a  public  library 
which  contains  about  6,000  volumes.  The  bank 
bfls  deposits  amounting  to  nearly  $300,000.  Pop. 
(1910)  2,668. 

Walpurga,  val-poor'ga,  Walburga,  or  Wal- 
ptirgis,  Saint,  German  abbess:  b.  England;  d. 
778.  She  was  sister  of  Saint  Willibald,  first 
bishop  of  Eichstadt,  in  Germany,  and  niece  of 
Saint  Boniface,  the  apostle  of  the  Germans. 
She  went,  like  her  uncle  and  brother,  to  Ger- 
many as  a  missionary,  and  became,  about  the 
middle  of  the  8th  century,  abbess  of  a  convent 
at  Heidenheim,  in  Franconia.  She  must  have 
been  a  learned  woman,  as  she  was  considered 
the  author  of  a  Latin  description  of  the  'Trav- 
els of  Saint  Willibald.'  After  her  death  she 
received  the  honors  of  a  saint,  was  believed  to 
work  many  miracles,  and  chapels  in  honor 
of  her  were  built  in  many  places.  From  the 
circumstance  that  in  German  almanacs  the 
name  Walpurgis  has  been  accidentally  placed, 
sometimes  alone,  sometimes  together  with  the 
names  of  the  apostles  Philip  and  James,  against 
the  first  of  May,  the  night  previous  to  the  first 
day  ot  May,  so  famous  in  German  legends  for 
the  assembling  of  the  witches,  has  been  called 
Walpurgis  Night.  The  first  of  May  is  an  im- 
portant day  for  the  German  cultivator;  tnany 
contracts  are  made  at  this  time ;  the  labors  of  the 
field  assume  new  activity,  etc.  It  is  not  strange 
that,  on  so  important  a  day,  the  devil  and  the 
witchfs  were  supposed  to  be  more  active  than 
usual,  and  to  assemble  in  a  particular  place  to 
organize  the  work  of  evil.  This  superstition, 
however,  may  have  had  its  origin  in  the  ancient 
German  mythology.  Hence  straw  was  burned 
in  many  places  on  the  Walpurgis  night,  with  a 
view  of  dispersing  the  malignant  beings  —  a  cus- 
tom still  preserved  in  some  places.  The  chief 
convocation  of  the  witches  was  considered  to 
take  place  on  the  Brocken.  Many  customs  con- 
nected with  the  first  of  May  in  Germany 
originated  in  this  superstition. 

Walrus,  or  Morse,  an  arctic  marine  pin- 
niped mammal  of  the  genus  Odobanus,  of  which 
two  species  are  recognized  —  the  Atlantic  (O. 
rosmarus,  and  the  Pacific  (O.  pacificus).  The 
walrus  is  allied  to  the  hair  seals  (see  Seals), 
from  which  it  is  distinguished  by  having  the 
upper  canine  teeth  largely  developed,  and  grow- 
ing from  persistent  pulps  to  form  tusks.  These 
may  attain  a  length  of  15  inches  or  more,  and 
grow  downwards,  and  slightly  inwards.  They 
serve  the  animal  as  weapons,  as  tools  in  dig- 
ging up  from  the  sand  of  the  bottom  of  the  sea 
the  mollusks  upon  which  it  mainly  subsists,  and 
in  climbing  out  upon  ice-cakes  or  rocks  of  the 
shore.  They  are  much  larger  in  the  males  than 
in  the  females.  The  walrus  is  ordinarily  10  to 
12  feet  long,  with  a  girth  of  nearly  as  much, 
but  is  said  sometimes  to  attain  a  length  of  20 


feet.  The  muzzle  is  abruptly  truncated,  with 
long  and  remarkably  strong  bristly  moustaches; 
small  eyes;  external  ear  wanting,  though  the 
orifice  is  distinctly  visible;  hind  limbs  short, 
connected  by  a  membrane  which  covers  the  tail; 
fore  limbs  strong  and  stumpy,  all  with  five 
digits.  The  hide  is  of  a  tawny  brown  color, 
with  difficulty  penetrated  by  bullets,  and  has 
been  likened  to  a  tough,  flexible  coat  of  mail. 

Walruses  are  gregarious,  and  are  found  on 
the  seashore  and  on  ice  floes.  They  are  said  to 
be  monogamous,  and  the  female  brings  forth  at 
nine  months  one  calf,  usually  on  the  ice  floes. 
In  disposition  they  are  quiet  and  inoffensive 
unless  attacked,  or  during  the  mating  season,  or 
when  their  young  are  in  danger;  when  they 
become  desperately  aggressive,  and  furiously 
attack  the  hunters  on  the  ice  or  in  boats.  The 
walrus  is  now  confined  to  the  regions  within 
the  Arctic  Circle,  though  its  extinct  ancestors 
had  a  much  wider  geographical  range,  occurring 
numerously  in  ancient  times  as  far  south  as 
Denmark  and  Nova  Scotia  in  the  Atlantic,  and 
about  the  Aleutian  islands  on  the  northwest 
coast.  Owing  to  reckless  slaughter  by  sealers 
and  whalers,  they  are  greatly  decreased  even  in 
the  Arctic  seas,  and  the  few  remaining  seek  un- 
frequented spots  in  high  latitudes  inaccessible 
to  sealers.  The  tusks  alone  have  now  any  com- 
mercial value,  but  formerly  walrus  hides  were 
used  for  various  purposes,  such  as  machine 
bands,  etc. 

Consult  Allen.  'North  American  Pinnipeds' 
(Washington    1880)  ;  and  standard  authorities. 

Walsall,  wal'sal,  England,  a  manufactur- 
ing town  of  Staffordshire,  eight  miles  north- 
northwest  of  Birmingham.  The  environs  present 
much  fine  scenery,  and  the  town  is  hand- 
somely built.  The  chief  buildings  and  establish- 
ments are  a  modern  parish  church,  with  tower 
terminating  in  a  lofty  spire,  ^nd  other  places  of 
worship;  a  free  grammar,  blue-coat  charity,  and 
other  schools ;  a  town-hall  and  jail ;  a  public 
library  and  news-room :  county  court,  a  hand- 
some structure  with  a  Doric  colonnade;  a  tech- 
nical school ;  and  four  public  parks.  The  situa- 
tion of  the  town  gives  it  great  advantages  for 
carrying  on  the  iron  manufacture,  which  forms 
a  leading  industrjr;  the  chief  articles  consisting 
of  ironmongery,  including  coach  and  carriage 
harness  mountings,  buckles,  chains,  locks,  keys, 
screws,  files,  edge-tools,  gas-tubes,  etc.  Saddlery 
and  harness  are  extensively  made,  and  are  the 
staple  of'  the  town.  There  are  also  brass  and 
iron  foundries,  machine-shops,  tanneries,  and 
establishments  for  currying,  dyeing,  and  japan- 
ning hides,  malt-works,  and  clothing-factories; 
and  in  the  vicinity  extensive  lime-works,  and 
both  coal  and  iron  pits.  Walsall  is  of  consider- 
able antiquity,  but  the  existing  town  is  almost 
entirely  of  modern  origin. 

Walsh,  wolsh,  Robert,  American  lawyer: 
b.  Baltimore,  Md.,  1784;  d.  Paris,  France,  7 
Feb.  1859.  He  was  educated  at  the  Roman 
Catholic  College,  Baltimore,  and  at  the  Jesuit 
College.  Georgetown,  D.  C,  traveled  in  Europe 
until  1809,  and  on  his  return  studied  law,  was 
admitted  to  the  bar,  and  established  a  law  prac- 
tice at  Philadelphia.  Later  he  entered  journal- 
ism, and  in  1811-13  published  the  'American 
Review  of  History  and  Politics,'  the  first 
quarterly  issued  in  the  United  States.  He  ed- 
ited  the   'American  Register'   in   1817-18,  and 
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in  1819  established  the  Philadelphia  'National 
Gazette,*  which  he  conducted  until  1836.  He 
revived  the  'American  Review*  in  1827  and 
edited  it  until  1837.  He  removed  to  Paris  in 
1836,  was  United  States  consul  there  in  1845-51, 
and  continued  his  residence  in  that  city  until  his 
death.  He  wrote:  'Letter  on  the  Genius  and 
Disposition  of  the  French  Republic*  (1810); 
'Appeal  from  the  Judgment  of  Great  Britain 
Respecting  the  United  States*  (1819)  ;  'Didac- 
tics: Social,  Literary,  and  Political'  (1836); 
etc. 

Walsingham,  wol'sing-am,  Sir  Francis, 
English  statesman :  b.  Chiselhurst,  Kent,  in  or 
about  1530;  d.  London  6  April  1590.  He 
studied  at  King's  College,  Cambridge,  and  trav- 
eled on  the  Continent  until  early  in  the  reign  of 
Queen  Elizabeth.  He  was  introduced  to  public 
service  by  Cecil.  His  first  embassy  is  said  to 
have  been  to  France  about  1561.  He  resided 
in  France  as  ambassador  from  August  1570  to 
April  1573,  and  on  his  return  was  made  princi- 
pal secretary  of  state  and  a  privy-councillor,  and 
soon  after  knighted.  In  1578  he  was  ambassa- 
dor to  the  Netherlands,  in  1581  to  France,  and 
in  1583  to  Scotland.  After  having  the  chief 
direction  of  the  measures  for  the  discovery  of 
Babington's  conspiracy,  he  was  appointed  one 
of  the  commissioners  for  the  trial  of  Queen 
Mary  in  1586.  He  was  afterwards  made  chan- 
cellor of  the  duchy  of  Lancaster.  He  retired 
from  public  life  some  time  before  his  death. 
It  is  somewhat  remarkable  that  so  little  is  known 
of  Walsingham's  career;  but  he  worked  in 
secrecy  and  dealt  mainly  in  intrigue.  He  is  said 
to  have  had  S3  private  agents  and  18  spies  at 
foreign  courts,  and  many  stories  are  told  of  his 
diplomatic  profundity.  In  his  private  character 
Walsingham  is  said  to  have  been  ascetically 
strict  in  his  morals  and  puritanic  in  his  re- 
ligious zeal.  An  account  of  Walsingham's  em- 
bassy to  France  appeared  in  a  work  by  Sir 
Dudley  Digges,  entitled  'The  Complete  Am- 
bassador,* published  in  1655;  and  a  work  en- 
titled 'Arcana  Aulica*  has  been  wrongly 
ascribed  to  Walsingham  himself. 

Walter,  wal'ter,  John,  English  publisher: 
b.  1739;  d.  Teddington,  Middlesex,  16  Nov. 
1812.  He  was  first  engaged  as  a  coal  merchant, 
in  which  business  he  accumulated  a  considerable 
fortune,  but  lost  it  in  subsequent  operations  as 
an  underwriter.  In  1782  his  attention  was  at- 
tracted to  an  invention  of  one  Henry  Johnson, 
who  had  patented  in  1778  and  1780  a  printing 
device  known  as  logotypes,  or  fonts  containing 
entire  words  or  syllables  instead  of  letters.  In 
1784,  having  purchased  the  Johnson  patents,  he 
opened  a  printing  office  in  London  known  as  the 
Logographic  Office,  and  engaged  in  publishing 
bqoks.  On  i  Jan.  1785  he  issued  the  first  num- 
ber of  a  small  newspaper,  'The  Daily  Universal 
Register,*  "printed  logographically,"  which  was 
really  the  first  number  of  the  'Times,*  though 
that  name  was  not  assumed  until  i  Jan.  1783, 
when  'The  Times,  or  Daily  Universal  Register* 
appeared,  the  alternative  title  being  dropped  in 
the  succeeding  March.  The  'Times*  was  not 
immediately  a  success,  and  the  logog^raphic 
process  had  eventually  to  be  abandoned,  but 
Walter  seems  to  have  derived  some  profit  from 
his  book  printing,  and  gradually  the  'Times' 
became  a  power  in  the  land.    In  1786,  however. 


Walter  was  convicted  of  having  printed  a 
"libel,*  the  offense  having  been  the  statement 
that  the  Dukes  of  York,  Clarence,  and  Cumber- 
land were  insincere  in  their  congratulations  on 
the  king's  recovery.  He  was  sentenced  to  a 
year's  imprisonment  in  Newgate,  to  stand  in  the 
pillory  for  one  hour,  pay  a  fine  of  £50,  and  to 
enter  into  recognizances  for  his  good  behavior 
for  seven  years.  He  was  subsequently  sen- 
tenced to  a  second  year's  imprisonment  before 
the  expiration  of  the  first  and  further  fines  of 
iaoo  on  other  libelous  charges,  but  was  par- 
doned after  16  months  at  Newgate.  Broken  in 
health  and  spirit  at  his  continued  misfortunes 
Walter  retired  from  the  management  of  the 
business  in  1795. 

Walter,  John,  English  editor  and  pub- 
lisher, son  of  the  preceding:  b.  London  23  Feb. 
1776;  d.  there  28  July  1847.  He  was  studying 
for  the  ministry  at  Oxford,  when  in  1797  or 
1758  his  father  summoned  him  to  London  to 
assist  in  the  management  of  the  'Times.*  From 
the  date  of  his  assumption  of  the  management 
a  new  spirit  was  manifested  in  the  paper,  and 
in  1803  he  became  sole  manager.  He  main- 
tained an  independent  course,  which,  while  it 
made  the  reputation  of  the  'Times,*  cost  its 
editor  the  little  official  patronage  it  had  enjoyed. 
For  18  years 'the  firm  had  been  printers  for  the 
board  of  customs,  but  in  1805,  in  consequence  of 
criticism  of  Lord  Melville's  administration 
of  the  admiralty  department,  he  was  deprived  of 
the  employment.  His  enterprise  had  increased 
the  circulation  of  the  'Times*  from  1,000  to 
5,000  copies  in  10  years,  notwithstanding  the 
continued  opposition  of  the  government.  In 
1805  he  made  arrangements  for  obtaining  for- 
eign news  and  in  1807  sent  Henry  Crabb  Rob- 
inson (q.v.)  to  Germany,  the  first  of  the  after- 
ward numerous  class  of  special  correspondents; 
and  though  every  measure  possible  was  used  by 
the  government  to  delay  his  foreign  despatches, 
\yalter  frequently  published  foreign  informa- 
tion days  before  the  same  intelligence  was 
officially  received  by  the  government.  He  after- 
ward  frankly  admitted  that  smuggling  was  the 
only  means  by  which  he  could  obtain  French 
journals.  Ultimately  the  'Times*  took  its  place 
as  the  leading  English  journal,  and  Walter  may 
be  considered  as  its  real  creator.  On  29  Nov. 
1814  he  issued  his  paper  printed  by  Konig's 
steam  machines,  the  first  paper  to  be  printed  by 
that  method.  He  acted  as  editor  of  the  paper 
until  after  1810,  but  from  that  time  entrusted  a 
share  of  the  editorial  work  to  Sir  John  Stod- 
dart.  In  1832-7  he  sat  in  Parliament  for  Berk- 
shire, but  resigned  in  the  latter  year  because  of 
differences  with  his  constituents;  was  returned 
for  Nottingham  in  1841,  but  was  unseated  in  the 
following  year.  His  later  years  were  spent 
chiefly  in  retirement. 

Walter,  Thomas  Ustick,  American  archi- 
tect: b.  Philadelphia,  Pa.,  4  Sept.  1804;  d. 
there  30  Oct.  1887.  His  early  training  was  re- 
ceived in  the  office  of  William  Strickland,  and 
in  1830  he  launched  out  for  himself,  building 
the  Moyamensing  Penitentiary  in  1831.  In  1847 
he  completed  Girard  College  from  his  own  de- 
signs, a  building  which  has  always  been  ad- 
mired for  the  classic  purity  of  its  proportions. 
This  classical  motif  he  carried  out  also  in  his 
extension  of  the  national  Capitol  at  VVashing- 
ton,  D.  C,  to  which  he  added  its  noble  dome. 
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He  erected  many  public  buildings  at  Washing- 
ton, including  the  Post-office,  and  the  Govern- 
ment Hospital  for  the  Insane.  He  was  one  of 
the  original  members  of  the  American  Institute 
of  Architects,  professor  of  architecture  in 
Franklin  Institute,  and  lecturer  on  architecture 
in  Columbia  College. 

Wal'terboro,  S.  C,  town,  county-seat  of 
Colleton  County;  on  the  Charleston  &  Savan- 
nah Railroad  (Plant  System),  about  29  miles 
west  of  Charleston.  It  is  in  an  agricultural 
region,  in  which  cotton  is  one  of  the  chief  prod- 
ucts. It  has  cotton  mills,  lumber  mills,  naval 
stores,  lumber  yards,  and  large  store  houses. 
The  two  banks  have  a  capital  of  $35,000.  Pop. 
(1910)  1,690. 

Walters,  wal'terz,  William  Thompson, 
American  merchant  and  art  collector:  b.  on 
the  Juniata  River,  Pa.,  23  May  1820;  d.  Balti- 
more, Md.,  22  Nov.  1894.  He  was  educated  to 
be  a  civil  engineer,  but  became  interested  in  the 
coal  and  iron  industry,  and  while  in  charge  of 
a  smelting  establishment  in  Pennsylvania  pro- 
duced the  first  iron  manufactured  from  mineral 
coal  in  the  United  States.  He  removed  to 
Baltimore  in  1841,  and  established  himself  as  a 
wine  merchant  there  in  1847.  He  was  presi- 
dent of  the  first  steamship  line  between  Balti- 
more and  Savannah  and  was  one  of  the  reor- 
ganizers  of  the  Southern  lines.  In  1861-5  he 
resided  in  Europe,  where  he  traveled  widely  in 
the  interest  of  art,  and  purchased  numerous 
additions  for  his  collection.  He  was  United 
States  commissioner  at  the  Paris  expositions 
of  1867  and  1878,  and  also  to  that  at  Vienna  in 
1873.  He  was  a  trustee  of  the  Corcoran  Art 
Gallery  at  Washington,  D.  C,  and  of  the  Pea- 
body  Institute.  His  private  collection  was  one 
of  the  largest  and  most  valuable  in  the  United 
States,  and  his  annual  exhibit  of  his  gallery  for 
charity  netted  $30,000  for  the  poor  of  Baltimore. 
He  wrote:  *Barye>  (1885);  < Notes  Upon  Cer- 
tain Masters  of  the  19th  Century >  (1886)  ;  etc 

Walthall,  wSl'thal,  Edward  Cary,  Ameri- 
can soldier :  b.  Richmond,  Va.,  4  April  1831 ; 
d.  Washington,  D.  C,  21  April  1898.  Admitted 
to  the  bar  in  1852,  he  began  practice  in  Coffee- 
ville.  Miss.,  and  was  district  attorney  for  the 
loth  judicial  district  of  Mississippi  185&-61. 
He  then  entered  the  Confederate  army  as  lieu- 
tenant, becoming  brigadier-general  in  December 
1862  and  major-general  m  June  1864.  He 
especially  distinguished  himself  at  the  battle  of 
Missionary  Ridge,  where  he  led  his  brigade  over 
a  ridge  and  held  back  the  Federal  troops  till  the 
Confederate  army  made  its  escape;  and  he  cov- 
ered the  retreat  of  General  Hood's  army  after 
the  defeat  at  Nashville.  He  practised  law  in 
Grenada,  Miss.,  1871-85,  when  he  was  ap- 
pointed a  United  States  Senator  to  fill  out  the 
unexpired  term  of  Lucius  Q.  C.  Lamar.  He  was 
elected  for  full  terms  in  1888  and  in  1892,  was 
chairman  of  the  committee  on  militarjr  affairs, 
and  served  on  the  committees  on  the  improve- 
ment- of  the  Mississippi  River  and  on  public 
lands. 

Waltham,  wSl'tham,  Mass.,  city  in  Middle- 
sex County;  on  the  Charles  River,  and  on 
the  Boston  &  Maine  Railroad ;  10  miles  west  of 
Boston.  It  is  connected  by  electric  railway  with 
Boston,  Newton,  and  many  of  the  places  in  the 
vicinity. 


Industries. —  The  chief  manufacturing  estab- 
lishments are  the  two  watch-making  works.  At 
the  American  Waltham  Watch  Works,  the  first 
successful  attempt  was  made  to  manufacture 
watch  movements,  on  a  large  scale,  by  machin- 
ery. It  is  now  the  largest  watch  factory  of  its 
kind  in  the  world.  In  1814  a  cotton  mill  was 
erected  here,  the  first  in  the  United  States  in 
which,  under  the  same  roof,  the  raw  material 
was  put  through  all  necessary  forms,  even 
through  the  bleachery  and  the  dye  works,  and 
came  out  the  finished  cotton  cloth  of  the  mar- 
ket Other  manufactories  are  saddlery  and  har- 
ness works,  foundry  and  machine  shops,  wagon 
and  carriage  factories,  emery  wheel  works,  lum- 
ber mills,  furniture  factories,  and  men's  cloth- 
ing factories.  In  1900  (government  census) 
Waltham  had  275  industrial  establishments  — 
employing  5,392  persons,  to  whom  was  paid 
annually  $2,630,929.  The  cost  of  the  materials 
used  each  year  was  $2,317,792,  and  the  plants 
were  capitalized  for  $9,152,169.  The  value  of 
the  annual  products  was  $6,934,381. 

Public  .  Buildings  and  Municipal  Improve- 
ments.—  The  principal  public  buildings  are  the 
government  building,  the  municipal  buildings, 
banks,  churches,  and  schools.  There  is  one  large 
park  and  a  number  of  small  squares.  The 
waterworks  are  owned  and  operated  by  the  city. 
The  main  business  streets  and  many  of  those 
in  the  residential  sections  are  paved.  The  roads 
leading  to  the  near-by  villages  and  towns  are 
well  made  and  kept  in  good  repair.  The  pure 
water,  favorable  climate,  and  good  sewerage 
make  the  place  most  healthful. 

Churches  and  Schools. —  There  are  15 
churches  representing  10  different  denomina- 
tions. The  educational  institutions  are  the 
Massachusetts  School  for  the  Feeble-Minded, 
the  Waltham  Nurses'  Training  School,  the  Notre 
Dame  Normal  Training  School,  a  public  high 
school  and  two  private  schools  doing  high 
school  work:  Saint  Mary's  School  (R.  C.)  and 
Waltham  New  (^urch  School  (New  Jerusalem 
Church).  There  are  several  commercial 
schools  and  Mellor's  Commercial  College,  public 
and  parish  graded  elementary  schools,  public 
evening  schools,  several  private  schools,  a  pub- 
lic library  which  contains  about  30,000  volumes, 
and  several  school  libraries. 

Banks. —  There  are  two  banks,  one  naticna' 
and  one  state  bank.  The  national  bank  has  a 
capital  of  $150,000;  and  the  two  banks  have 
deposits  amounting  to  $4,183,990,  the  state  bank 
alone  has  deposits  of  $3,459,990.  The  surplus 
and  profits  are  $296,970. 

Government. —  The  government  is  adminis- 
tered under  a  charter  of  1893  which  provides  for 
a  mayor  elected  annually  and  a  common  council. 
The  mayor  appoints,  subject  to  approval  of  the 
council,  the  majority  of  the  administration 
officials,  but  the  board  of  education  is  chosen  by 
popular  vote. 

History. —  Waltham  was  settled  by  farmers 
in  the  early  days  of  the  colony.  The  first  incor- 
poration was  that  of  Watertown,  which  then 
embraced  the  territory  now  included  in  Wal- 
tham. In  1738  Waltham  was  set  off  from 
Watertown  and  incorporated  as  a  town;  and  in 
1884  it  was  granted  a  city  charter. 

Pop.  (1900)  23.481;  (1910)  27,834. 

Consuh  Hurd,  <History  of  Middlesex 
County.* 
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Waldiam  Abbey,  or  Waltham-Holy-Cross, 

England,  a  market  town  of  Essex,  12  miles  north 
by  east  of  London,  on  the  left  bank  of  the  Lea. 
It  consists  chiefly  of  one  irregular  main  street; 
and  has  a  spacious  Norman  church,  which  once 
formed  the  nave  of  the  famous  abbey  church 
of  the  Holy  Cross,  where  King  Harold 
is  buried.  There  are  here  government  manu- 
factures of  gunpowder  and  percussion-caps, 
cordite,  and  small-arms,  besides  breweries,  flour* 
mills,  etc.  The  old  abbey  of  Waltham  was 
founded  or  enlarged  by  King  Harold  in  1060^ 
and  is  said  to  have  once  possessed  a  fragment 
of  the  cross  on  which  Christ  suffered.  In  the 
neighborhood  are  the  village  of  Waltham  Cross, 
and  an  "Eleanor  cross,"  recently  restored.  Pop. 
about  8,000. 

Walther  von  der  Vogelweide,  val'ter  fon 
der  fo'gel-vi-de,  German  lyric  poet  of  the 
class  of  Minnesingers:  b.  about  1160;  d.  about 
1227.  He  was  descended  from  a  noble  but  not 
wealthy  lamily,  whose  castle,  Vogelweide,  is 
supposed  to  have  been  situated  in  Tyrol.  Wal- 
ther resided  at  the  court  of  Frederick,  the  eld- 
est son  of  Leopold  VI.,  duke  of  Austria,  and 
on  Frederick's  death  in  U98  left  the  court  of 
Vienna  and  entered  on  a  series  of  wanderings. 
He  remained  longest  at  the  splendid  court  of  the 
Landgrave  of  Thuringia,  who  had  always 
around  him  a  circle  of  poets,  and  instituted  that 
celebrated  poetic  contest,  the  war  of  the  Wart- 
burg  (1207),  in  which  Walther  took  part.  Wal- 
ther shows  himself,  in  his  political  poems,  a 
warm  partisan  of  the  imperial  interests  against 
the  Papacy.  The  Emperor  Frederick  II.  was 
also  a  patron,  and  bestowed  on  him  a  small  fief. 
His  poems,  all  of  which  are  lyric,  have  been 
published  by  Lachmann  (1827).  Consult:  Mil- 
manns,  <Leben  und  Dichten  Walthers  von  der 
Vogelweide'  (1882);  Schonbach,  'Walther  von 
der  Vogelweide,  ein  Dichterleben'  (1895). 

Waltner,  valt-nar,  Charles,  French  copper- 
plate engraver  and  etcher:  b.  Paris  24  March 
1840.  He  studied  painting  under  Gerome  and 
took  up  engraving  with  Martinet  and  Henri- 
quet-Dupont.  In  1868  he  carried  off  the  Prix 
de  Rome.  As  an  etcher  and  engraver  he  has 
been  very  successful  in  reproducing  paintings  in 
black  and  white.  His  chief  works  are  'Portrait 
of  the  Baron  von  Bicq,'  after  Rubens  (1870); 
*The  Infanta  Marguerete,'  after  Velazquez; 
'Rembrandt,'  after  the  portrait  by  that  master 
himself;  'The  Entombment,*  after  Vandyck; 
the  'Angelus,'  after  Millet;  'Christ  Before 
Pilate,'  after  Munkacsky  (1882)  ;  'The  Watch,' 
after  Rembrandt  (1885);  and  'Portrait  of  a 
Rabbi,'  after  Rembrandt. 

Walton,  wal'ton,  Brian,  Esglish  Biblical 
scholar:  b.  Yorkshire  1600;  d.  London  29  Nov. 
1661.  He  was  graduated  at  Cambridge  and  from 
a  curacy  advanced  through  many  preferments  to 
a  prebend  in  Saint  Paul's.  At  the  Restoration 
he  was  made  chaplain  to  Charles  II.  and  bishop 
of  Chester.  His'greatest  work  is  'Biblia  Sacra 
Polyglotta'  (6  vols,  folio  1,657).  This  work 
comprises  the  Hebrew  original  of  the  Old  Testa- 
ment, the  Samaritan  Pentateuch,  the  Chaldee, 
Syriac,  Arabic,  Persian  versions,  and  the  Latin 
Vulgate  with  various  readings,  notes,  etc.,  still 
thought  to  be  "the  most  complete  Biblical 
apparatus  in  any  language."  _  He  wrote  in  1658 
his  'Dissertation  on  the  Antiquity  and  Author- 
ity of  His  Texts,'  in  later  editions  called  the 


'Prolegomena,'  under  which  name  it  was  pub- 
lished in  the  original  Latin  (1827-8).  'The 
Considerator  Considered,'  etc.  (1659),  was  writ- 
ten in  answer  to  Dr.  John  Owen's  'Vindication 
of  the  Purity  and  Integrity  of  the  Hebrew  and 
Greek  Texts,'  etc.,  a  criticism  on  Walton's  great 
Biblical  work. 

Walton,  George,  American  patriot:  b. 
Frederick  County,  V  a.,  1740;  d.  Augusta,  Ga., 
2  Feb.  1804.  He  was  apprenticed  to  a  carpenter, 
but  studied  law  at  night  by  the  light  of  pine- 
knots,  in  1774  was  admitted  to  the  bar,  and  be- 
gan practice  in  Augusta.  Together  with  three 
others  he  called  a  meeting  at  Savannah  27  July 
1774  for  the  purpose  of  discussing  measures  of 
resistance  against  the  arbitrary  proceedings  of 
Great  Britain  and  was  one  of  a  committee  invit- 
ing co-operation  from  the  sister  colonies.  Later 
he  was  one  of  the  committee  which  prepared  a 
petition  to  the  king  and  in  1776  was  sent  as  a 
delegate  to  the  Continental  Congress.  He  was 
one  of  the  signers  of  the  Declaration  of  Inde- 
pendence, and  continued  a  delegate  to  Congress 
until  1 781.  He  was  appointed  colonel  of  militia 
in  1778  and  commanded  a  battalion  under  Howe 
when  Savannah  was  captured  by  the  British  in 
September  1778,  was  seriously  wounded,  taken 
prisoner,  and  held  until  September  1779.  He 
was  chosen  governor  of  Georgia  in  the  follow- 
ing month,  was  chief  justice  of  the  State  in  1783, 
1^7,  and  1793;  re-elected  governor  of  Georgia 
in  1789,  and  in  1795-6  was  United  States 
senator. 

Walton,  Izaak,  English  author:  b.  Staf- 
ford 9  Aug.  1593;  d.  Winchester  15  Dec.  1^3. 
After  receiving  a  school  education  in  his  native 
town  he  went  to  London  and  was  apprenticed 
to  an  ironmonger.  In  i6r8  he  was  made  free 
of  the  Ironmongers'  Company  and  seems  to  have 
retired  with  a  competency  in  1644.  The  state- 
ment frequently  made  that  he  was  a  sempster  or 
haberdasher  is  unsupported  by  recent  research. 
He  early  became  closely  acquainted  with  Dr. 
John  Donne,  Sir  Henry  Wotton,  and  other 
famous  men ;  and  was  a  strong  royalist  and  the 
friend  of  prominent  royalists.  Doubtless,  after 
Marston  Moor,  he  devoted  himself  much  to  fish- 
ing. Walton's  fame  rests  on  'The  Compleat 
Angler,  or  the  Contemplative  Man's  Recreation : 
Being  a  Discourse  of  Fish  and  Fishing,  Not 
Unworthy  the  Perusal  of  Most  Anglers.'  It 
was  published  in  1653,  and  went  through  five 
editions  in  his  lifetime.  The  5th  edition  issued 
in  1676,  contained,  as  a  second  part,  Charles  Cot- 
ton's treatise  on  fly-fishing,  written  to  correspond 
with  Walton's,  and  designated  'Instructions 
how  to  Angle  for  Trout  or  Grayling  in  a  Clear 
Stream.'  The  chief  subsequent  editions  are 
those  by  Moses  Browne  (17S0).  Sir  John 
Hawkins  (1760),  Major  (1824),  Sir  Nicholas 
Harris  Nicolas  (1836),  Jesse  and  Bohn  (i856>. 
Marston  (1888),  Harting  (1893),  Lang  (i8g6X 
There  is  a  facsimile  reprint  of  the  first  edition 
by  Elliot  Stock  (1876),  republished  in  1877, 
1880,  and  1896.  Lowell  wrote  the  introduction 
for  an  American  edition  of  1889.  _  Walton  also 
wrote  almost  equally  famous  biographies  of 
John  Donne  (1640),  Sir  Henry  Wotton  (1651, 
m  'Reliquiae  Wottonianae'),  Richard  Hooker 
(1665),  George  Herbert  (1670),  and  Robert 
Sanderson  (1678).  The  first  four  were  pub- 
lished together  in  1670,  and  have  been  often 
reissued,  as   for  instance,  under  the  editorship 
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of  A.  H.  BuUen  (1884)  and  Austin  Dobson 
(1898).  Besides  the  short  pieces  of  poetry  in 
his  works,  Walton  wrote  other  occasional  and 
prefatory  verses,  which  are  to  be  found  in  R.  H. 
Shepherd's  'Waltoniana>  (1878).  The  charm 
of  5  The  Compleat  Angler'  is  due  to  its  purity 
and  simplicity  of  style,  the  ease  and  unaffected 
humor  of  the  dialogue,  and  its  exquisite  pictures 
of  natural  scenery,  combined  with  the  picture 
that  it  presents  us  of  the  writer's  own  sunny  and 
benevolent  nature. 

One  Richard  Franck,  a  Commonwealth 
soldier,  displayed  his  contempt  of  a  royalist 
angler's  practical  acquirements  in  his  'Northern 
Memoir*  (1694).  Consult  further  the  lives  by 
Zouch  (prefixed  to  the  <  Lives*  in  1796; 
separately  printed  1823)  ;  Nicolas  (prefixed  to 
the  edition  of  the  < Compleat  Angler'  1836),  the 
basis  of  later  works;  Marston  (1888);  also 
Tweddell,  'Izaak  Walton  and  the  Earlier  Eng- 
lish Writers  of  Angling*  (1854),  and  Blakey, 
'Literature  of  Angling*  (1856). 

Walton,  N.  Y.,  village  in  Delaware 
County;  on  the  New  York,  Ontario  &  Western 
Railroad;  about  175  miles  northwest  of  New 
York,  and  18  miles  southwest  of  Delhi. 
It  is  in  an  agricultural  and  dairy  region,  and  the 
industries  are  connected  with  farm  and  dairy 
products.  It  has  a  foundry,  machine  shops, 
novelty  works,  and  furniture  factory.  There 
are  eight  churches,  a  high  school,  graded  ele- 
mentary schools,  and  a  school  library.  There  is 
one  national  bank  capitalized  for  $50,000,  with 
deposits  amounting  to  $450,000.  Pop.  (1910) 
3.103. 

Waltz,  a  dance  executed  by  any  number 
of  couples,  the  gentleman  having  his  arm  around 
his  partner's  waist,  the  couple  wheeling  round 
on  an  axis  of  their  own,  and  at  the  same  time 
moving  round  the  room.  The  music  is  written 
in  triple  time  in  crotchets  or  quavers.  Composi- 
tions in  waltz  form  are  often  not  intended  for 
dance  tunes.    See  Dancing. 

Walworth,  wal'werth,  Ellen  Hardin, 
American  writer:  b.  Jacksonville,  111.,  20  Oct 
1832.  She  was  married  to  M.  T.  Walworth  (d. 
1873)  in  1852.  She  was  one  of  the  three  found- 
ers of  the  National  Society  of  the  Daughters  of 
the  American  Revolution  in  1890:  was  director- 
general  of  the  Women's  National  War  Relief 
Association  in  1898;  and  one  of  the  first  three 
women  elected  to  the  school  board  under  the 
New  York  law.  She  has  been  prominent  in 
various  club  movements,  and  has  lectured  and 
written  extensively.  Her  writings  include: 
'Battles  of  Saratoga*  (1891);  'Parliamentary 
Rules*  (1897) ;  etc. 

Walworth,  Jeanette  Ritchie  Hadermann, 
American  novelist:  b.  Philadelphia,  Pa.,  22  Feb. 
1837.  She  was  carefully  educated  and  at  16 
became  a  governess,  but  was  shortly  afterward 
married  to  Douglas  Walworth,  of  Natchez, 
Miss.  She  has  lived  in  different  parts  of  the 
South,  but  has  made  her  permanent  home  in 
New    York.    Her   publications   include:    <For- 

fiven  at  Last*  (1870);  'Dead  Men's  Shoes* 
1872);  'The  Bar  Sinister*  (1885);  'Splendid 
Egotist*  (1889);  'The  Silent  Witness*;  'An 
Old  Fogy*;  'New  Man  at  Rossmere*  (1903). 

Walworth,  Reuben  Hyde,  American  jurist: 
h.  Bozrah,  Conn.,  26  Oct.  1789;  d.  Saratoga, 
N.  Y.,  21  Nov.  1867.    He  was  mainly  self-taught, 


was  admitted  to  the  bar  in  1809  and  settled  at 
Plattsburg,_  N.  Y.  He  became  master  in  chan- 
cery in  1811  ana  soon  rose  to  eminence  in  his 
profession.  He  sat  in  Congress  1821-3,  re- 
moving to  Saratoga  in  the  last-named  year,  was 
a  circuit  judge  1823-8  and  chancellor  of  New 
York  1828-48.  His  decisions  as  circuit  judge 
are  included  in  'Cowen's  Reports*  (9  vols. 
1824-30)  ;  as  chancellor,  in  'Paige  and  Barbour's 
Reports*  14  vols.  (1830-49).  He  published 
'Rules  and  Orders  of  the  Court  of  Chancery* 
(1829) ;  'Genealogy  of  the  Hyde  Family* 
(1864). 

Wampanoag  ('Eastern  land*),  a  tribe  of 
the  Algonquian  stock  of  North  American  In- 
dians, closely  related  to  the  Massachusett  tribe, 
whose  language  they  spoke.  They  were  some- 
times called  Pokanokets,  from  their  principal 
village,  and  Massasoits,  from  a  prominent  chief. 
The  Wampanoags  resided  on  Narragansett  Bay, 
in  Bristol  County,  R.  I.,  and  Bristol  County, 
Mass.,  but  originally  they  claimed  the  terri- 
tory between  Narragansett  Bajr  and  Paw- 
tucket  River  and  the  Atlantic,  including  the 
islands  of  Nantucket  and  Martha's  Vineyard. 
The  Cape  Cod  branch  of  the  tribe  were  visited 
by  Gosnold  in  1602,  and  by  other  whites  at  an 
early  date.  In  1617  many  of  their  number  per- 
ished from  disease,  prior  to  which  time  they 
claimed  to  have  had  5,000  warriors,  or  about 
18,000  souls.  When  the  Plymouth  Colony  was 
planted  in  1620  the  Wampanoags  inhabited  30 
villages;  Massasoit  was  their  chief,  and  the 
treaty  which  he  made  with  the  colonists  was 
faithfully  observed  by  him  until  his  death.  He 
was  succeeded  by  his  son,  popularly  known  as 
"King  Philip,"  who,  chafing  under  the  ill-treat- 
ment which  his  people  had  suffered  at  the  hands 
of  the  whites,  aroused  the  resentment  of  all  the 
Algonquian  tribes  from  the  Merrimac  to  the 
Thames  (except  the  Wampanoags  of  Cape  Cod 
and  Martha's  Vineyard),  and  in  1675  began  a 
war  against  the  whites  which  continued  for  two 
years  and  proved  to  be  the  most  disastrous 
Indian  conflict  in  New  England  history.  The 
Indians  were  ultimately  overcome,  but  not  until 
Philip  and  other  leading  chiefs  had  been  killed, 
and  the  Wampanoags  and  Narragansetts  almost 
exterminated.  Those  who  could,  fled  to  the  in- 
terior tribes^  many  captives  were  sold  as  slaves, 
and  others  joined  the  various  "praying  Indians* 
of  southern  Massachusetts. 

Wam'pum,  or  Shell  Money,  a  general 
name  given  to  certain  shells  or  shell-beads  used 
as  a  medium  of  exchange  among  the  Indians  of 
the  Atlantic  Seaboard  States.  _  Not  merely  did 
it  serve  the  Indian  as  a  medium  of  exchange 
and  a  standard  of  values,  but  worn  as  an  orna- 
ment it  was  his  badge  of  wealth  and  position, 
in  the  hands  of  the  chiefs  his  record  book  and 
ledger,  and  through  the  favor  of  the  Great 
Spirit  its  possession  became  in  no  small  degree 
the  passport  to  the  happy  hunting  grounds  of 
the  future  world.  The  use  of  wampum  consti- 
tuted a  bond  of  union  among  the  Indians  such 
as  was  scarcely  supplied  by  language,  religion 
or  racial  customs.  Wampum  was  made  irom 
shells,  usually  clam  or  oyster,  and  it  was  there- 
fore not  surprising  that  the  coast  dwellers  wer( 
the  most  prolific  producers  of  it.  The  black 
beads  were  made  from  the  dark  "eye*  of  the 
shell,  the  scar  indicating  the  point  of  muscular 
attachment,  while  the  white  ones  were  taken 
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from  the  outer  parts.  Black  beads  were  known 
as  sacki,  white  ones  as  wompi,  an4  the  black 
were  usually  considered  twice  as  valuable  as  the 
white.  The  beads  themselves  were  simply  little 
shell  cylinders  about  one  eighth  of  an  inch  in 
diameter  and  one  fourth  of  an  inch  in  length. 
They  were  polished  smooth  by  being  rubbed 
against  stones,  and  were  bored  by  means  of  a 
flmt  awl,  many  of  which  are  still  to  be  found 
in  the  shell  heaps  along  the  New  England  coast. 
The  English  colonists  were  compelled  to  use 
wampum  as  a  medium  of  exchange  with  the 
Indians  for  over  half  a  century.  Rhode  Island 
recognized  it  officiall}[  as  late  as  1670.  In  New 
York  it  was  used  until  after  the  end  of  the  cen- 
tury —  as  for  instance  in  the  payment  of  the  fer- 
riage between  New  York  and  Brooklyn.  It 
was  used  in  Southern  Connecticut  as  late  as 
1704,  and  in  the  backwoods  regions  of  the 
northern  and  middle  colonies  well  down  into  the 
i8th  century. 

Wanamaker,  w6n'a-ma-ker,  John,  Ameri- 
can merchant:  b.  Philadelphia  11  July  1838.  He 
received  a  common  school  education,  and  began 
his  business  career  at  14  as  errand  boy  in  a 
store.  In  i86i_  he  established,  with  his  brother- 
in-law,  a  clothing  store  under  the  firm  name  of 
Wanamaker  &  Brown,  which  in  1869  became  the 
firm  of  John  Wanamaker  &  Co.  From  this 
beginning  he  built  up  a  department  store  which 
is  the  largest  in  the  city,  and  in  1896  estab- 
lished a  similar  store  in  New  York  in  the 
building  formerly  occupied  by  A.  T.  Stewart's 
firm.  In  1503  he  began  the  construction  of  a 
larger  building  in  New  York,  which  is  to  be  a 
station  of  the  subway.  He  has  been  active  in 
the  public  life  of  Philadelphia,  taking  a  promi- 
nent part  in  the  movement  to  secure  pure  water 
for  the  city,  in  1886-87,  and  in  other  reform 
movements,  and  has  taken  part  in  State  and 
national  politics  as  an  "anti-machine"  Republi- 
can. In  1888  he  was  a  presidential  elector,  and 
in  1889  entered  President  Harrison's  cabinet  as 
postmaster-general.  During  his  term  of  office 
he  established  the  sea  post-offices,  and  strongly 
favored  a  postal  telegraph  system.  He  has 
taken  an  active  part  in  religious  work,  was  for 
several  years  president  of  the  Philadelphia 
Young  Men's  Christian  Association,  and  in  1858 
organized  a  small  Sunday-school  which  became 
the  Bethany  (Presbyterian)  Sunday-school,  one 
of  the  largest  in  the  United  States. 

Wan'apum  Indians  ("river  people"),  a 
tribe  of  the  Shahaptian  stock  of  North  Amer- 
ican Indians  —  the  Sokulks  of  Lewis  and  Clark. 
They  range  along  both  banks  of  the  Columbia 
in  Washinjgton,  from  above  Crab  Creek  down  to 
the  mouth  of  Snake  River.  Having  never  made 
a  treaty  or  gone  on  a  reservation,  they  are  not 
yet  officially  recognized  by  the  government. 
Pop.  about  200. 

Wandering    Cells,    or    Phagocytes.     See 

Phagocytosis. 

Wandering  Jew.  See  Jew,  The  Wander- 
ing. 

Wandering  Jew,  a  name  applied  to  various 
plants  —  in  Great  Britain  to  the  beefsteak  or 
strawberry  geranium  {Saxifraga  sarmentosa) 
and  to  the  Kenilworth  ivy  (Linaria  cymbala- 
rio).  Zebrina  pendula,  a  leafy  rapidly  growing 
plant,  with  lance-ovate  leaves,  glossy  and  bright 
green    or   purplish    above    with   broad    silvery 


stripes,  is  also  known  as  the  wandering  jew; 
it  will  grow  either  in  sun  or  shade,  or  in  water 
alone.  Another  wandering  jew  is  a  spider- 
wort  (q.v.). 

Wan'derlcy,  Joao  Maurido,  Baron  Cote- 
GiPE,  Brazilian  statesman :  b.  Barro  do  Sao 
Francisco,  Pernambuco,  Brazil,  23  Oct.  1813: 
d.  Rio  de  Janeiro,  Brazil,  13  Feb.  1889.  Hfc 
studied  law  and  soon  entered  politics,  joining 
the  Conservative  party,  and  from  1842  was 
repeatedly  elected  deputy.  In  1856  he  became 
senator,  holding  the  office  until  his  death  and 
acting  as  president  of  the  body  in  1882  and  1885. 
He  was  created  a  baron  in  1868,  was  minister 
to  the  Platine  republics  in  1870,  and  concluded 
the  treaty  of  peace  with  Paraguay.  He  was  a 
cabinet  officer  in  nearly  all  the  Conservative 
cabinets  and  in  1885  organized  the  ministry 
which  secured  the  general  emancipation  law. 

Wanderoo',  or  Wandeni,  a  large  monkey 
{Macacus  silenus)  of  southern  India,  especially 
the  country  bordering  the  Malabar  coast.  The 
wanderoos  have  long,  slim  bodies,  covered  with 
black  hair,  and  tufted  tails.  The  head  looks 
very  large,  because  of  a  mane,  or  ruflf,  and 
beard,  which  sticks  out  around  the  face,  and  is 
either  gray  or  white,  enhancing  the  sly  look  of 
the  broad  face,  dull  eyes,  and  broad  muzzle. 

The  name  is  also  given  generally  to  mon- 
keys of  the  genus  Semnopithecus.  S.  ursinus  is 
the  great  wanderoo  of  Ceylon,  and  Eastern 
zoologists  think  the  term  should  be  restricted 
to  this  species  alone. 

Wandswonh,  wandz'werth,  London,  Eng- 
land, a  metropolitan  and  parliamentary  borough 
on  the  south  side  of  the  Thames;  area  9,130 
acres.  Wandsworth  proper  is  situated  close  to 
the  Thames,  near  the  mouth  of  its  small  tribu- 
tary, the  Wandle,  and  is  built  between  and  on 
the  slopes  of  two  hills.  New  Wandsworth,  a 
suburb  of  recent  growth,  lies  to  the  east  and 
south  of  both  stretches  of  Wandsworth  Com- 
mon, beside  which  are  the  Surrey  County  prison, 
the  county  lunatic  asylum,  etc.  There  are  many 
important  industrial  establishments.  Pop. 
about  250,000. 

Wang  Shih-fu,  wang'shi'foo,  Chinese 
dramatic  poet.  He  lived  in  the  13th  century, 
was  the  creator  of  the  Chinese  opera  <Thsa- 
Khi,>  and  composed  13  plays,  of  which  only 
two  survive.  The  <Hsi  Hsiang  Chi,*  or  'Story 
of  the  Western  Pavilion* — like  all  Chinese 
plays,  a  sort  of  novel  in  dialogue  —  is  his  best 
work  and  obtained  and  still  holds  great  popu- 
larity with  the  Chinese.  It  has  been  called  by 
Giles  "of  all  plays  of  the  Mongol  dynasty,  the 
one  which  will  best  repay  reading."  The  other 
is  the  comedy,  <The  State  Minister's  Feast* 
The  former  was  partly  translated  into  French 
by  Stanislas  Julien  (q.v.),  the  eminent  French 
sinologue,  in  'Europe  Litteraire.* 

Wantage,  won'taj,  England,  a  market- 
town  in  Berkshire,  in  the  fertile  vale  of  the 
White  Horse,  13  miles  southwest  of  Oxford. 
There  are  an  interesting  old  church,  a  town-hall, 
com_  exchange,  grammar  school,  and  cottage 
hospital.  Iron  and  brass  founding,  and  the 
manufacture  of  sacks  and  similar  articles  are 
carried  on.  King  Alfred,  to  whom  there  is  a 
statue  by  Count  Gleichen,  erected  in  1877,  was 
bom  at  Wantage,  as  was  also  Bishop  Butler. 
Pop,  about  4,500. 
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Wanx  Riv^.  See  Cafe  River. 

Wapakoneta,  wa"pa-k6n-et'a,  Ohio,  village, 
county-seat  of  Auglaize  County;  on  the 
Auglaize  River,  and  on  the  Cincinnati,  Hamilton 
&  Dayton  Railroad;  about  30  miles  north  of 
Piqua  and  i^  miles  south  by  west  of  Lima.  It 
is  m  an  agricultural  region  and  in  the  natural 

fas  and  petroleum  belt.  The  place  was  visited 
y  whites  in  the  early  part  of  the  19th  centuiy, 
and  some  settlements  were  made.  It  was  laid 
out  as  a  village  in  1833.  Where  the  village  now 
stands  was  the  site_  of  an  Indian  village  of 
importance,  the  meeting  place  of  certain  tribes. 
In  1831  it  was  the  scene  of  the  signing  of  the 
treaty  whereby  the  Shawnees  and  Senecas  relin- 
quished their  lands  to  the  government.  Wapa- 
koneta was  the  last  place  in  Ohio  occupied  by 
the  Indians.  The  chief  manufactories  are  fur- 
niture, wheels,  machinery,  and  furnishings  for 
dairies,  and  a  machine  shop.  There  are  three 
banks,  two  national  and  one  private.  The  na- 
tional banks  have  a  combined  capital  of  $200,000 
and  deposits  amounting  to  $i,045,4oa  Pop. 
<i9io)  5-349- 

Wapello,  wa-pel'o,  Iowa,  town,  county- 
seat  of  Louisa  County;  on  the  Iowa  River,  and 
on  the  Burlington,  Cedar  Rapids  &  Northern 
Railroad ;  about  31  miles  north  of  Burlington, 
and  20  miles  south  of  Muscatine.  It  is  in  a 
rich  agricultural  region  in  which  the  principal 
products  are  wheat,  com,  vegetables,  and  fruit. 
Considerable  attention  is  given  to  stock-raising. 
The  manufacturing  establishments  are  flour  and 
lumber  mills,  fruit  and  vegetable  canneries,  agri- 
cultural implement  shops,  and  creameries.  The 
town  makes  large  shipments  of  grain,  canned 
goods,  hay,  and  live  stock.  There  are  two 
banks,  one  State  and  one  private.  Pop.  (est.) 
i.Soo. 

Wap'entake,  or  Wapentac,  in  England,  an 
ancient  county  among  some  of  the  northern 
shires,  still  retained  in  Yorkshire.  It  corre- 
sponds to  the  "hundred*  of  the  southern  coun- 
ties. The  word  means  "weapon-touching"  and 
refers  to  the  custom  of  the  chiefs  of  a  particular 
district  meeting  at  a  certain  day  at  a  specified 
spot,  when  the  head  chief,  alighting  from  his 
horse,  raised  his  spear  in  the  air,  and  the  in- 
ferior chiefs,  also  on  foot,  touched  this  spear 
with  their  lances,  and  so  acknowledged  their . 
fealty. 

Wapiti,  an  Indian  name  of  the  great 
North  American  deer  {Cervus  canadensis) 
known  in  the  West  as  'elk,"  but  more  like  the 
red  deer  than  the  European  or  true  elk  (q.v.). 
It  formerly  ranged  from  the  mountains  of  the 
Carolinas  to  lat.  56  to  57°  N.,  but  now  nearly 
«xtinct,  except  in  the  northern  Rocky  _  Moun- 
tains. It  is  closely  allied  to  but  considerably 
larger  than  the  stag,  standing  about  64  inches 
at  the  shoulder;  yellowish  brown  on  upper 
parts;  sides  gray,  long  coarse  hair  in  front  of 
neck,  like  a  dewlap ;  antlers  large,  often  exceed- 
ing 4  or  even  5  feet  in  length ;  brow-tine  dupli- 
cated. The  wapiti  resembles  the  Old  World 
stag  or  red  deer  rather  than  the  elk.  In  the 
Northwest  it  is  represented  by  several  related 
species,  but  the  Eastern  wapiti  seems  doomed  to 
extinction  as  a  wild  animal.  During  the  winter 
these  noble  animals  gather  in  large  herds  and 
feed  on  the  open  hills.  The  antlers  are  shed 
about  March,  and  the  new  ones  are  complete  by 


September.  The  bucks  fight  fiercely  and  not 
infrequently  with  fatal  result  at  the  pairing  sea- 
son ;  and  the  stronger  ones  are  polygamous, 
gathering  into  their  herds  every  available  cow 
and  guarding  them  and  the  young  with  jealous 
care.  They  eat  almost  everything  of  a  vegetable 
nature,  leaves  and  twigs  as  well  as  grass  and 
herbs.  During  the  summer,  when  they  are  much 
troubled  by  mosquitoes  and  flies,  they  are  fond 
of  entering  the  water  and  of  wallowing  in  mud 
holes.    See  Deer. 

Wappaeus,  va-pa'oos,  Johann  Eduard, 
German  geographer:  b.  Hamburg  17  May  1812; 
d.  Gottingen  16  Dec.  1879.  He  was  educated 
at  the  universities  of  Gottingen  and  Berlin,  and 
in  1833-4  traveled  in  Brazil  and  the  Cape  Verde 
Islands.  He  became  a  tutor  at  Gottingen  in 
1838,  was  appointed  adjunct  professor  there  in 
1845,  and  from  1854  until  his  death  was  full 
professor  in  that  university.  His  most  widely 
known  work  is  his  edition  of  the  Stein-Horschel- 
mann  'Handbuch  der  Geographic  und  Statistik* 
(1871),  of  which  he  wrote  the  volumes  on  'Uni- 
versal Geography*  ( 1849)  ;  <  North  America' 
(1855);  'Central  and  South  America'  (1867); 
and  'Brazil'  (1871).  His  other  writings 
include:  'Untersuchungen  uber  die  geographi- 
schen  Entdeckungen  der  Portugiesen  unter  Hein- 
rich  dem  Seefahrer  (1842)  ;  'Deutsche  Auswan- 
derung  und  Kolonisation'  (1846);  'Allgemeine. 
Bevolkerungsstatistik'   (1859-61)  ;  etc 

Wap'patoo,  an  aboriginal  name  of  the  root 
of  the  common  arrowhead  {Sagittaria  varia- 
bilis) which  was  a  favorite  food  of  the  North 
American  Indians. 

Wipers,  vap-ar,  Gustav,  Baron,  Belgian 
painter:  b.  Antwerp  23  Aug.  1803;  d.  Paris  6 
Dec.  1874.  Educated  at  the  Art  Academy  of 
his  native  city  under  Van  Bree  and  Herreyns, 
he  went  to  Paris  and  devoted  himself  to  copying 
the  masterpieces  of  the  Venetian  School  and 
subsequently  studied  the  style  of  Rubens,  Jor- 
daens  and  the  Flemish  painters.  He  made  the 
first  great  hit  in  1830  by  a  large  picture  repre- 
senting the  'Burgomaster  Van  der  Werf  of 
Leyden  in  the  Spanish  Siege.'  Wappers  sur- 
rounded himself  with  a  number  of  young  paint' 
ers  and  under  the  enthusiasm  he  kindled  a  new 
school  of  Belgian  painting  came  into  existence. 
In  1832  he  was  appointed  professor  and  eight 
years  later  director  of  the  Art  Academy  of  Ant- 
werp; from  1846  to  1853  he  was  president  of 
the  Belgium  National  Museum  and  in  1847  was 
ennobled.  Among  his  principal  pictures  are 
'The  People  of  Brussels  Tearing  up  the  Procla- 
mation of  Prince  Frederick'  (1835,  m  the  Mu- 
seum at  Brussels)  ;  'The  Entombment'  (1836, 
in  Saint  Michael's  Church.  Louvain) ;  'The 
Madonna  in  Clouds  Surrounded  by  Angels' ; 
'Charles  IX.  Shooting  Down  the  Huguenots' ; 
'Anne  Boleyn  Taking  Leave  of  Elizabeth' ; 
'Boccaccio  Reading  His  Decameron  to  Johanna 
of  Aragon' ;  'The  Capture  of  Rhode?  by  the 
Turks,'  etc. 

Wappinger  («the  east"),  a  confederacy  of 
the  Algonquian  stock  of '  North  Americar  In- 
dians formerly  occupying  the  territory  extending 
eastward  from  Hudson  River,  between  the 
neighborhood  of  Poughkeepsie  and  Manhattan 
Island  in  New  York  to  the  valley  of  Connecticut 
River  in  Connecticut.  They  were  closely  re- 
lated to  the  Mohicans,  and  by  most  authorities 
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are  regarded  as  having  been  a  part  of  them. 
The  component  tribes  of  the  Wappinger  con- 
federacy were:  (i)  the  Wappinger,  which 
formed  the  principal  tribe  and  which  occupied 
Dutchess  County,  N.  Y.,  about  Poughkeepsie 
and  Wappinger  Kill;  (2)  the  Recgawawancs; 
(3)  Wecquaesgeeks ;  (4)  Sintsinks ;  (s)  Kitch- 
awanks;  (6)  Tankitekes;  (7)  Nochpeems;  (8) 
Siwanoys;  (9)  Sequins  or  Mattabesecs.  As 
Connecticut  became  colonized  by  the  whites,  the 
eastern  tribes  of  the  confederacy  gradually  sold 
their  lands  and  almost  dwindled  away,  the  sur- 
vivors finally  joining  the  Indians  at  Scaticook, 
jConn.,  and  Stockbridge,  Mass.,  while  a  few 
went  to  Canada.  The  Hudson  River  tribes 
became  involved  in  war  with  the  Dutch  colonists 
in  1640,  which  continued  for  five  years,  the 
Indians  losing  1,600  of  their  number  and  the 
Wappingers  being  the  chief  sufferers.  The  sur- 
vivors retained  their  tribal  customs  until  1756, 
and  continued  to  occupy  a  tract  in  Westchester 
County,  when  most  of  them  joined  the  Nanti- 
cokes,  then  living  under  Iroquois  protection  at 
Chenango,  near  Binghamton,  N.  Y.,  and  finally 
became  merged  with  the  Delawares.  Some  of 
them  also  joined  the  Moravian  and  Stockbridge 
Indians,  while  a  few  still  resided  in  Dutchess 
County  just  before  the  American  Revolution. 

Wappinger  (woptn-jer)  Falls,  N.  Y.,  vil- 
•  lage,  Dutchess  County;  on  Wappinger  Creek, 
about  two  and  one  half  miles  from  its  mouth 
at  New  Hamburg,  and  seven  miles  south  of 
Poughkeepsie.  It  is  connected  with  Poughkeep- 
sie by  an  electric  line,  and  has  the  advantage 
of  the  steamer  traffic  on  the  Hudson.  The  river 
port  used  by  the  village  is  Ne.w  Hamburg.  The 
na;ne  of  the  village  is  that  of  a  tribe  of  Indians 
who  once  inhabited  this  section.  The  creek 
here  falls  over  a  series  of  high  ledges  which 
form  picturesque  cascades,  and  also  furnish 
water  power  for  several  manufactories.  The 
chief  industrial  establishments  are  print-works, 
established  in  1834;  overall  and  sheeting  fac- 
tory, machine  shop,  grist  mill,  and  creameries. 
The  village  has  a  union  school,  public  and 
parish  elementary  schools,  and  a  school  library. 
There  is  one  state  bank,  having  deposits 
amounting  to  $463,100.  Pop.  (1890)  3,718; 
(1900)  3.504;  (1910;  3.I9S- 

War.  The  last  resort  for  the  settlement 
of  disputes  is  the  appeal  to  physical  force, 
whereby  the  weaker  is  either  compelled  to  jfield 
to  the  demands  of  the  stronger,  put  to  flight, 
or,  in  the  last  extremity,  slain.  War  is  resorted  to 
either  for  advantage  or  for  vengeance.  The 
one  party  possesses  something  which  the  other 
has  resolved  to  seize,  or  has  inflicted  some  real 
or  supposed  injury  on  the  other,  which  he  de- 
termines to  punish  by  the  infliction  of  a  corre- 
sponding chastisement.  War  and  law  are  quite 
opposed  to  each  other,  but  while  opposed  they 
are  also  related.  The  ultimate  means  of  enforc- 
ing law  is  by  physical  force,  but  in  every  society 
the  aim  of  law  is  to  put  down  every  appeal  to 
force  except  on_  the  part  of  the  magistrate,  and 
equally  to  restrict  his  use  of  it  to  the  enforce- 
ment of  the  law.  Where  there  is  no  organized 
society,  every  individual  family,  or  group,  en- 
forces its  own  claims,  and  appeals  to  force  are 
consequently  _  frequent,  but  as  society  extends 
its  organization  these  partial  appeals  to  force 
are  declared  illegal  and  put  down.  But  the 
society,  however  extended,  is  still  partial;  out- 


side of  it  exist  other  societies  with  independent 
laws  and  different  interests.  Between  these, 
disputes  are  liable  to  arise,  which,  failing  mutual 
accommodation,  can  only  be  settled  by  force.  In 
each  society,  moreover,  the  central  authority 
is  liable  to  vicissitudes  of  strength.  When  it  is 
active  and  vigorous,  the  whole  society  is  kept 
in  equilibrium  and  repose;  when  it  is  weak  or 
idle,  private  or  party  interests  assert  themselves, 
the  laws  are  disobeyed  and  the  central  authority 
may  be  defied  and  overthrown.  Thus,  three  con- 
ditions of  warfare  arise  according  to  the  degree 
of  organization  of  society:  the  state  of  private 
war,  when  no  great  central  authority  has  been 
established,  or  when  it  has  been  wholly  de- 
stroyed ;  the  state  of  civil  war,  when  such  an 
authority,  having  been  established,  has  decayed, 
and  the  society  arranges  itself  in  different  par- 
ties for  the  purpose  of  maintaining  the  old,  or 
establishing  a  new  central  authority;  and  the 
state  of  mternational  war,  when  states  suf- 
ficiently powerful  to  control  their  own  subjects 
quarrel  among  themselves.  In  each  of  these 
states  war  is  contermincjs  with  and  opposed  to 
law. 

The  aim  of  law  is  always  to  control  war, 
and  either  suppress  it  or  render  it  subservient 
to  its  own  enforcement  or  re-establishment;  the 
aim  of  war  is  either  to  supplement  the  impotence 
of  law,  or  accomplish  some  object  forbidden  by 
it.  Hence  the  peculiarity  of  all  laws  relating  to 
war.  They  are  fluctuating  in  their  nature,  be- 
cause the  power  to  enforce  them  is  frequently 
wanting;  yet  they  are  necessary,  and  in  the  end 
efficacious,  because  force  can  be  applied  in  favor 
of  law  as  well  as  against  it,  and  it  commonly 
becomes  the  interest  of  society  in  the  long  run 
so  to  apply  it.  It  follows  also  from  these  condi- 
tions that  as  there  are  three  states  of  warfare, 
so  there  are  three  relative  states  of  law  opposed 
to  them:  international  law  is  opposed  to  mter- 
national war,  national  law  to  civil  war,  and 
natural  law  to  private  war.  In  each  case,  law 
forms  the  boundary  of  war  and  war  of  law,  so 
that  where  one  is  strong  the  other  is  weak. 
International  law  may  thus  be  defined  as  consist- 
ing of  those  common  principles  which  still  con- 
tinue to  be  recognized  and  observed  by  belliger- 
ents. The  persistent  disregard  of  any  principle 
of  law  by  a  belligerent  would  annihilate  it 
as  a  principle  of  international  law,  and  as  the 
belligerent  has  already  set  the  power  of  its 
immediate  antagonist  at  defiance,  the  only  con- 
siderations which  can  enforce  its  observance  of 
an  international  law  are  its  own  respect  for  its 
principle,  or  its  fear  of  the  power  of  neutrals. 
In  like  manner  national  law  is  opposed  to  and 
limits  civil  war.  In  as  far  as  either  party  sets 
the  national  law  at  defiance  the  law  is  abrogated 
and  can  only  be  re-established  by  force;  in  as 
far  as  it  is  observed  it  controls  the  action  oi 
both  parties.  Private  war  is  opposed  by  natural 
law  because  there  is  no  positive  law  recognized 
by  the  parties.  Violence  is  limited  only  by  the 
power  or  conscience  of  the  belligerents.  See 
International  Law. 

War  and  Peace,  a  novel  by  Count  Lyof 
Tolstoi  (1865-68).  It  deals  with  the  stirring 
conflict  between  Napoleon  and  France,  and  Kou- 
touzoff  and  Russia,  and  covers  the  period  from 
1805  to  1815.  War  is  here  treated  not  alone  as 
a  dramatic  spectacle,  but  as  a  symbol  of  great 
social  forces  striving  for  expression. 
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War,  CiviL  See  United  States  —  Causes 
OF  THE  CrviL  Wak;  Military  Events  of  the 
Civn.  War;  Political  Events  of  the  Civn, 
War;  etc. 

War  College.     See  Army  War  College. 

War  Dance,  among  the  American  Indians, 
the  name  given  a  dance  engaged  in  by  the  war- 
riors of  a  tribe  before  a  warlike  expedition;  a 
dance  simulating  a  battle. 

War  Department,  one  of  the  executive 
divisions  of  the  United  States  government,  lo- 
cated at  Washington,  D.  C.  The  department  is 
under  the  supervision  of  a  secretary  of  war, 
who  is  a  member  of  the  President's  cabinet. 
The  department  has  entire  control  of  all  mat- 
ters relating  to  the  equipment  and  discipline  of 
the  military  forces  of  the  United  States,  and  is 
charged  with  the  duty  of  carrying  into  effect  all 
laws  relative  to  the  army  and  militia  enacted  by 
the  Congress.  The  secretary's  authority  in 
military  matters  is  second  only  to  the  President. 
The  first  secretary  of  war  was  Henry  Knox 
of  Massachusetts,  whose  term  of  office  began 
with  that  of  Washington.  During  the  Civil 
War  Edwin  M.  Stanton  (q.v.)  was  the  secre- 
tary of  war.  For  a  complete  list  of  the  suc- 
cessive secretaries  of  war  see  the  article 
United  States  —  Cabinet  Officers,  Etc  See 
also  Army  of  the  Unfted  States. 

War-eagle,  anjr  eagle  connected  with  war 
or  the  idea  of  war  in  symbolism  or  otherwise,  as 
the  imperial  eagle  (Aquila  mogolnik)  adopted 
as  a  standard  first  by  .a  favorite  legion  and  later 
by  Roman  troops  generally;  whence  the  symbol 
spread  to  the  national  insignia  of  many  Euro- 
pean countries.  The  war-eagle  of  the  North 
American  Indians,  whose  feathers  ornamented 
their  war-bonnets  and  other  accoutrements,  was 
the  golden  eagle  (.A.  chrysatus).    See  Eagle. 

War  God.  Most  ancient  religions  had 
their  war  gods,  and  in  America,  before  the 
Spanish  conquest,  the  Mexican  war  god  was 
specially  worshipped,  with  human  sacrificial 
rites.  Ares  and  Mars  were  the  war  gods  of 
Greece  and  Rome  respectively.  The  Jews  evi- 
dently regarded  Jehovah  as  presiding  over  their 
battles,  and  David  is  represented  in  i  Samuel 
xvii.  45,  as  telling  the  Philistine  that  he  comes 
'in  the  name  of  the  Lord  of  hosts,  the  Godof 
the  armies  of  Israel."  The  same  conception 
exists  in  some  degree  among  Christians. 

War  Indemnity,  the  sum  of  money  paid 
by  the  defeated  country  in  an  international  war 
to  the  victorious  government.  The  largest 
amount  ever  demanded  in  this  way  was  $i,ooo,- 
000,000,  which  France  was  compelled  to  pay  Ger- 
many after  the  war  of  1870-71.  In  the  war  of 
1866  Prussia  took  from  Austria  and  her  allies  a 
war  indemnity  of  $41,750,000,  besides  $3,750,000 
requisition  during  the  campaign.  The  war  be- 
tween Japan  and  China  covered  about  nine 
months  and  the  amount  paid  by  the  latter  nation 
was  $185,000,000.  For  the  Turko-Russian  war 
of  1877,  Russia  demanded  $701,000,000,  but  her 
claim  was  reduced  to  $160,000,000.  Great  Bri- 
tain has  received  two  indemnities  from  China, 
the  first,  in  1840,  being  $25,000,000,  and  the  sec- 
ond, in  i860,  about  $10,000,000.  The  Sultan  of 
Turkej  was  forced  by  the  powers  to  reduce  his 
claims  of  $50,000,000  on  Greece  at  the  close 
of  the  war  of  1897  to  $10,000,000.  The  settle- 
ment of  war  claims  between  the  United  States 


and  Spain  at  the  end  of  the  war  of  1898  was 
unique.  The  American-Spanish  War  lasted 
four  months,  and  cost  the  United  States 
$150,000,000.  The  Spaniards  were  defeated  in 
every  battle  on  sea  and  land,  and  finally  sued 
for  peace.  A  treaty  was  signed  by  President 
McKinley  and  by  the  Queen  Regent  of  Spain  in 
1899  by  the  terms  of  which  the  United  States 
relinquished  all  claims  for  indemnity  of  any 
kind,  and  agreed  to  send  back  to  Spain,  at  its 
own  cost,  all  Spanish  soldiers  taken  prisoners, 
with  their  arms.  The  United  States  further 
agreed  to  pay  to  Spain  the  sum  of  $20,000,000. 
On  her  ijart,  Spain  was  to  relinquish  all  claim 
of  sovereignty  over  Cuba ;  to  cede  to  the  United 
States  the  island  of  Porto  Rico,  and  other 
islands  then  under  Spanish  sovereignty  in  the 
West  Indies;  the  island  of  Guam,  in  the  La- 
drones  ;  and  the  archipelago  known  as  the 
Philippine  Islands.  In  this  case  it  would  appear 
that  the  victors  paid  for  their  success.  At  the 
close  of  the  trouble  between  China  and  the  pow- 
ers, growing  out  of  the  Boxer  uprising  in  1900, 
it  was  agreed  that  China  pay  the  powers 
450,000,000  taels  as  an  indemnity. 

War  Office,  in  Great  Britain,  the  depart- 
ment of  government  which  controls  all  matters 
connected  with  the  army.  The  head  of  the  de- 
partment is  the  secretary  of  state  for  war.  He 
has  a  seat  in  the  cabinet,  and  a  salary  of  $25,000 
a  year  is  attached  to  his  office.  In  the  adminis- 
tration of  the  department  he  is  assisted  by  a 
permanent  under-secretary,  who  receives  $io,00i> 
per  annum;  by  a  parliamentary  under-secretary, 
a  financial  secretary,  and  other  officials.  The 
heads  of  the  different  army  departments,  both 
military  and  civil,  are  responsible  to  him.  The 
commander-in-chief  has  command  of  all  troops, 
and  is  responsible  for  their  discipline  and 
efficiency ;  he  is  the  chief  adviser  of  the  secretary 
of  state ;  has  to  prepare  schemes  of  offense  and 
defense,  and  recommends  officers  for  promo- 
tion, appointments,  and  honors  or  rewards.  The 
chief  secretary  alone  is  responsible  to  Parlia- 
ment 

War  of  the  Pacific,  a  name  given  to  the 
war  between  Chile  and  Bolivia  and  Peru  in 
1879-83.    See  Bouvia;  Chile;  Peru. 

War  Paint,  among  the  American  Indians, 
paint  put  on  the  face  and  other  parts  of  the  body 
on  going  to  war,  with  the  object  of  making  their 
appearance  more  terrible  to  their  enemies. 

War  Padi,  among  the  American  Indians, 
the  route  or  path  taken  on  going  to  war ;  a  war- 
like expedition  or  excursion.  On  the  warpath, 
means  on  a  hostile  or  warlike  expedition ;  hence, 
colloquially,  about  to  make  an  attack  on  an 
adversary  or  measure. 

War,  Prisoners  of.    See  Prisoners. 

War,  Prize  of.  See  Contraband;  Neu- 
trality; Prize  Money. 

War  of  the  Roses.    See  England. 

War,  Rules  of.     See  International  Law. 

War  Songs.    See  National  Songs. 

War  Tariff,  a  general  name  applied  to, 
various  tariff  measures  passed  by  Congress' 
during  the  Civil  War.  These  bills  included  a 
bill  raising  the  tariff  of  1857  about  one-third, 
passed  2  March  1861 ;  amended  tariff  act  raising 
duties  passed  5  Aug.  1861 ;  act  increasing  tariff 
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on  tea,  coffee  and  sugar,  passed  24  Dec.  1861 ; 
act  raising  tariff  duties  temporarily,  passed  14 
July  1862;  act  raising  all  duties  50  per  cent  for 
90  days,  passed  29  April  1864;  general  revision 
of  tariff,  increasing  duties,  passed  30  June  1864. 
See  U.  S. —  Tariff  in  the. 

War  Tokens.     See  Token  Money. 

Warbeck,  war'bek,  Perkin,  a  pretender  to 
the  throne  of  England  in  the  reign  of  Henry 
VII.:  b.  Tournay  about  1475;  d.  London  ^ 
Nov.  1499.  He  was  the  son  of  a  Jew  of  Tournay 
and  appears  in  history  in  1490,  when  he  was  at- 
tached to  the  court  of  Margaret,  dowager 
duchess  of  Burgundy.  At  this  court  he  was 
taught  to  represent  Richard,  duke  of  York, 
younger  brother  of  Edward  V.,  one  of  the 
princes  generally  supposed  to  have  been  mur- 
dered by  their  uncle  Richard  of  Gloster  in  the 
tower.  In  1492,  when  there  was  prospect  of  a 
war  between  France  and  England,  Warbeck 
landed  at  Cork,  and  was  joined  by  numerous 

Partisans.  At  the  invitation  of  Charles  VIII. 
e  went  to  the  court  of  France,  where  he  was 
acknowledged  as  duke  of  York,  received  a  pen- 
sion, and  was  attended  by  a  body  guard.  At 
the  peace  of  Estaples  he  was  dismissed  from 
France  and  went  to  Flanders,  where  he  was 
received  by  the  duchess  of  Burgundy  as  her 
nephew.  The  belief  in  the  truth  of  his  claim 
was  shared  by  the  populace  of  England,  and 
certain  of  the  nobility,  and  some  of  them  openly 
declared  for  him.  He  was,  however,  taken  pris- 
oner after  an  invasion  of  Cornwall  1497,  tried 
for  high  treason  and  hanged  at  Tyburn. 

Warblers,  a  popular  name  applied  in 
different  countries  to  a  variety  of  small  insectiv- 
orous birds  belonging  to  quite  distinct  families, 
but  resembling  one  another  in  habits  and  ap- 
pearance. The  American  warblers,  to  which  the 
book  name  "wood-warblers"  is  often  given, 
belong  to  the  extensive  family  Mniotiltid<e  and 
include  a  varied  assemblage  of  generic  types 
somewhat  closely  related  to  the  tanagers  ( Tana- 
grida.  They  are  small  birds,  with  one  or  two 
exceptions  about  five  inches  in  length.  Their 
colors  are  bright  and  varied,  yellows  often  pre- 
dominating, with  patches  of  red,  blue,  brown, 
black  or  white  in  conspicuous  places;  but  the 
females  are  often  plain  and  often  closely  re- 
semble one  another  in  the  different  species. 
The  bill  varies,  but  is  generally  rather  slender, 
pointed,  slightly  curved  and  without  a  hooked 
tip,  a  tooth,  or  a  deep  notch ;  the  feet  are  rather 
small  with  scutellate  tarsi  and  present  no  posi- 
tive characters;  the  primary  wing-quills  are  9, 
♦he  secondaries  are  not  elongated  and  the  tail- 
quills  are  12  in  number.  Owing  to  the  great 
diversity  of  the  genera  it  is  practically  impossible 
to  give  any  brief  definition  covering  all.  Vari- 
ous groupmgs  of  the  genera  into  sub-families 
have  been  proposed,  but  with  the  exception  of 
the  well  marked  Ictcriina,  which  are  decidedly 
aberrant,  they  all  intergrade  more  or  less  easily. 
.A  division  such  as  follows,  is  convenient  and 
fairly  natural.  The  typical  warblers  {Syl- 
vicolina)  have  the  wings  nearly  always  longer 
than  the  tail,  the  bill  slender  and  conical,  with 
the  commissure  slightly  curved  and  the  rictal 
bristles  short  or  wanting.  The  fly-catching 
warblers  or  (Sctophagina)  have  similar  wings 
and  tail,  with  the  bill  broad  and  flattened  at  the 
base,  the  commissure  slightly  curved,  and  the 


rictal  bristles  numerous  and  very  long.  The 
chats  (Icteriina)  have  the  wings  shorter  than 
the  tail,  the  bill  high,  compressed  and  stout, 
with  strongly  curved  commissure  and  no  rictal 
bristles.  They  are  much  larger  than  any  of 
the  members  of  the  other  subfamilies. 

There  are,  in  round  numbers,  about  130 
species  of  known  warblers,  strictly  confined  to 
America;  the  flycatching  warblers  being  found 
in  greatest  variety  and  abundance  in  northern 
South  America,  Central  America  and  the 
West  Indies,  while  the  Sylvicolina  are  pre-emi- 
nently characteristic  of  North  America.  Warb- 
lers are  all  insectivorous  and  migratory,  chiefly 
inhabitants  of  the  woods  and  tliickets,  and  be- 
cause of  their  varied  habits  and  great  abun- 
dance among  the  most  interesting  of  our  birds. 
They  build  on  the  ground,  in  bushes,  in  crev- 
ices or  high  up  in  tall  trees,  nests  exhibiting 
a  great  diversity  in  material  and  architecture. 
The  name  warbler  probably  alludes  to  their 
constancy  rather  than  to  their  ability  as  musi- 
cians, for  their  songs,  though  attractive  and  in- 
teresting, are,  with  a  few  exceptions,  not  highly 
melodious.  The  varied  role  played  by  warblers 
in  nature  has  been  well  expressed  by  Dr. 
Coues  in  the  following  poetic  passage :  "The 
warblers  have  we  always  with  us,  all  in  their 
own  good  time ;  they  come  out  of  the  South, 
pass  on,  return,  and  are  away  again,  their  ap- 
pearance and  withdrawal  scarcely  less  than  a 
mystery;  many  stay  with  us  all  summer  long, 
and  some  brave  the  winters  in  our  midst. 
Some  of  these  slight  creatures,  guided  by  uner- 
ring instinct,  travel  true  to  the  meridian  in  the 
hours  of  darkness,  slipping  past  Mike  a  thief  in 
the  night,'  stopping  at  daybreak  from  their 
lofty  flights  to  rest  and  recruit  for  the  next 
stage  of  the  journey.  Others  pass  more 
leisurely  from  tree  .to  tree,  in  a  ceaseless  tide  of 
migration,  gleaning  as  they  go;  the  hardier 
males,  in  full  song  and  plumage,  lead  the  way 
for  the  weaker  females  and  yearlings.  With 
tireless  industry  do  the  warblers  befriend  the 
human  race;  their  unconscious  zeal  plays  due 
part  in  the  nice  adjustment  of  Nature's  forces, 
helping  to  bring  about  that  balance  of  vegetable 
and  insect  life  without  which  agriculture  would 
be  in  vain.  They  visit  the  orchard  when  the 
apple  and  pear,  the  peach,  plum  and  cherry 
are  in  bloom,  seeming  to  revel  carelessly  amid 
the  sweet-scented  and  deliciously  tinted  blos- 
soms, but  never  faltering  in  their  good  work. 
They  peer  into  the  crevices  of  the  bark,  scrutin- 
ize each  leaf,  and  explore  the  very  heart  of  the 
buds,  to  detect,  drag  forth  and  destroy  those 
tiny  creatures,  singly  insignificant,  collectively 
a  scourge,  which  prey  upon  the  hopes  of  the 
fruit-grower,  and  which,  if  undisturbed,  would 
bring  his  care  to  naught.  Some  warblers  flit 
incessantly  in  the  terminal  foliage  of  the  tallest 
trees ;  others  hug  close  to  the  scored  trunks 
and  gnarled  boughs  of  the  forest  kings ;  some 
peep  from  the  thicket,  the  coppice,  the  impene- 
trable mantle  of  shrubbery  that  decks  tiny 
water  courses,  playing  hide-and-seek  with  all 
comers;  others,  more  humble  still,  descend  to 
the  ground,  where  they  glide  with  pretty 
mincing  steps  and  affected  turning  of  the  head 
this  way  and  that,  their  delicate  flesh-tinted  feet 
just  stirring  the  layer  of  withered  leaves  with 
which  a  past  season  carpeted  the  ground.  We 
seek  warblers  everywhere  in  their  season;  we 
shall  find  them  a  continual  surprise.* 
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Of  the  Sylvicolinae  9  genera  and  46  species 
are  North  American,  the  principal  genera  being 
Dendroica,  the  largest  by  far,  Helmtnthophila 
and  Geothlypis.  The  diagnostic  colors  of  many 
are  sufficiently  indicated  by  their  vernacular 
names,  which,  however,  are  generally  descrip- 
tive of  the  full-plumaged  males  only.  The 
black  and  white  creeping  warbler  {Mniotilta 
iHiria)  has  the  sexes  similarly  colored  and  is  a 
common  migratory  woodland  species  through- 
out eastern  North  America,  breeding  from  Vir- 
ginia northward  and  wintering  from  the  Gulf 
coast  into  South  America.  In  feeding  habits  it 
resembles  the  brown  creeper  rather  than  the 
other  warblers,  climbinp:  the  tree  trunks  and 
larger  branches  by  clingmg  to  the  bark,  search- 
ing the  crevices  for  insects  and  their  eggs,  but 
not  using  the  tail  as  a  prop.  The  song  is  a 
feeble  unmusical  trill,  but  the  call  notes  are 
varied.  A  simple  nest  on  the  ground  of  bark, 
moss,  grass,  etc.,  contains  4  or  5  eggs,  white 
with  profuse  reddish  brown  spots.  Protono- 
taria  includes  only  P.  citrea,  the  prothonotary 
warbler,  a  beautiful  species  whose  prevailing 
color  in  both  sexes  is  golden  with  olivaceous 
and  bluish  above  and  the  tail-quills  largely 
white;  the  bill  is  unusually  long,  acute  and 
black.  It  breeds  in  most  of  the  IJnited  States 
east  of  Nebraska,  but  is  rare  in  the  east  north 
of  Virginia.  It  haunts  swampy  woods  and 
thickets  and  nests  in  holes  of  trees.  An  inter- 
esting species  of  striking  aspect  is  the  worm- 
eating  warbler  (Helmintherus  vermivorus), 
with  a  stout  acute  bill  without  bristles,  a  very 
short  tail  and  strong  feet.  In  both  sexes  the 
back  is  olivaceous,  the  under  parts  buff,  and  the 
head  conspicuously  marked  with  four  longitu- 
dinal black  stripes.  A  common  bird  of  the 
eastern  United  States  west  to  Nebraska  and 
north  to  southern  New  England,  breeding  over 
this  range  and  wintering  in  the  Antilles  and 
northern  South  America.  It  is  a  bird  of  the 
woodland  undergrowths  and  nests  on  the 
ground,  the  4  or  5  eggs  being  brilliant  white 
with  fine  dots  •!  reddish  brown.  The  popular 
name  is  a  misnomer  as  it  does  not  Ked  on 
worms  but  chiefly  on  caterpillars  and  spiders. 
The  best  known  of  the  Helminthophilce  is  the 
blue-winged  yellow  warbler  {H.  pinus)  having 
about  the  limits  of  range  of  the  last  and  much 
resembling  it  in  habits  though  they  are  more 
active  and  arboreal  •  and  often  frequent  the 
shrubbery  of  parks  and  well-kept  grounds. 
The  Nashville  warbler  (H.  ruHcapilla)  is  a  plain 
species;  the  males  in  breeding,  dress  olive 
above,  yellow  below,  the  latter  remaining  even 
in  the  duller  autumn  colors  and  the  female. 
Except  in  the  extreme  northern  States  this  spe- 
cies is  a  migrant  only,  but  very  common  in  the 
United  States,  breeds  in  the  British  provinces 
and  winters  in  Mexico  and  Central  America. 
This  genus  also  includes  the  golden-winged,  Ten- 
nessee, and  orange-crowned  warblers  of  the  east- 
em  United  States,  and  several  western  species, 
besides  some  rarities  which  are  supposed  to  be 
hybrids.  No  warbler  is  better  known  than  the 
little  gaily-dressed  parula  or  blue  yellow-backed 
warbler^  (Compsothlypis  americana)  which 
breeds  in  the  United  States  and  lower  Canada 
west  to  the  great  plains  and  winters  in  the 
West  Indies  and  Central  America.  They  are 
very  common  in  open  woods  during  the  migra- 
tions and  distributed  more  locally  in  swampy  dis- 
tricts  and   river   valleys   during   the   breeding 


period,  probably  attracted  by  the  abundance  of 
the  long  stemmed  Usnea  or  "Spanish  moss,"  of 
which  their  beautiful,  usually  globular  hanging 
nests,  are  in  chief  part  constructed.  Lilie  the 
Dendroicas  they  are  true  tree-warblers,  inces- 
santly flitting  about  the  outermost  twigs,  turn- 
ing and  hanging  in  every  conceivable  attitude 
and  often  taking  short  flights  in  pursuit  of  fly- 
ing insects. 

Dendroica  comprises  24  species  of  the  warb- 
lers found  within  our  limits.  Most  of  them 
glean  for  their  food  in  the  terminal  twigs  of 
trees  much  as  does  the  parula,  and  like  it  their 
songs  are  simple  feeble  trills.  They  come  in 
trooi)s  when  the  forest  trees  are  bursting  into 
leaf  in  May  and  most  of  them  pass  to  the  Brit- 
ish provinces  or  at  least  to  the  northern  woods 
and  high  mountain  ridges  to  breed,  but  a  few, 
like  the  yellow  warbler,  remain  through  the  sum- 
mer. With  few  exceptions  they  never  nest  on 
the  ground.  The  males  in  breeding  plumage 
are  handsomely  and  variously  colored,  but  nearly 
always  have  much  white  on  the  tail  quills,  the 
female,  young  and  male  autumn  plumage  is 
generally  very  different.  One  of  the  best-known 
but  hardly  a  good  representative  example  is  the 
yellow  or  summer  warbler  (£>.  cestiva),  one  of 
the  few  species  which  has  an  extensive  breeding 
range  in  the  United  States.  It  is  abundant  al- 
most everywhere  in  North  America  and  its 
warm  glowing  yellow  color  and  the  absence  of 
white  from  the  tail  are  diagnostic.  It  is  less  of 
a  woodland  bird  than  many  of  the  others  and 
frequents  orchards,  parks  and  roadside  thickets, 
building  a  pretty  nest,  compactly  felted  of  soft 
vegetable  fibres,  bits  of  wool,  paper,  etc.,  se- 
curely wedged  in  the  upright  fork  of  a  bush  or 
low  tree.  More  than  one  brood  of  4  or  S  young 
is  sometimes  raised  and  these  birds  often  outwit 
the  cowbird  which  drops  an  egg  in  their  nests 
by  covering  the  intruder  with  a  false  floor  and 
hatching  their  own  brood  above  it.  The  spring 
song  of  the  yellow  warbler  is  very  sprightly. 
Other  species  which  breed  over  considerable 
areas  in  the  United  States  are  the  cerulean  warb- 
ler (£>.  carulea,  chestnut-sided  warbler  {D. 
pennsylvanica),  yellow-throated  warbler  (£>. 
dominica),  pine  warbler  (D.  vigorsii),  and 
prairie  warbler  (D.  discolor)  in  the  east,  and 
the  black-throated  gray  warbler  (Z).  nigrescens), 
Townsend's  warbler  {D.  townsendi) ,  hermit 
warbler  (£>.  occidentalis)  and  golden-cheeked 
warbler  (£).  chrysoparia)  in  the  west.  Well- 
known  migrant  species,  which  breed  in  Canada 
and  more  or  less  in  our  northern  border  States 
and  along  the  high  mountain  ridge  southward 
even  to  North  Carolina  and  Georgia,  are  the 
Cape  May  warbler  (D.  tigrina),  black-throated 
blue  warbler  (D.  ccerulesccns) ,  yellow^rumped  or 
myrtle  warbler  (£>.  coronata),  which  lingers 
into  the  winter  even  in  the  latitude  of  Philadel- 
phia, magnolia  warbler  (£>.  maculosa),  bay- 
breasted  warbler  (Z).  castanea),  the  beautiful 
black  and  orange  Blackburn's  warbler  (D.  black- 
burnia),  black- throated  green  warbler  (£>. 
virens),  and  the  eastern  palm  warbler  (D.  pal- 
marum  hypochrysea) . 

Very  distinct  in  appearance  from  all  of  the 
above  are  the  members  of  the  genus  Seiurus,  of 
g:round-loving  habits  and  thrush-like  plumage, 
brownish  above  and  streaked  or  spotted  below. 
We  have  three  species.  The  golden-crowned 
thrush  or  oven-bird  {S.  aurocapillus)  slightly 
exceeds   six  inches  in  length,  and  both  sexes 
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are  of  a  rather  bright  olive  color  above,  with  a 
golden  crown-streak  bounded  by  black.  It  in- 
habits the  greater  part  of  North  America  and 
breeds  from  Virginia  and  Kansas  northward, 
building  its  over-arched  nest  of  leaves  and  grasses 
on  the  ground  and  laying  therein  4  to  6  white 
eggs  thickly  speckled  with  brown  and  lilac.  The 
oven-bird  is  very  common  in  the  summer  in 
the  New  England  and  Middle  States,  inhabiting 
low  damp  woods  and  living  mostly  on  or  near 
the  ground,  searching  for  its  chiefly_  insect  food 
among  the  fallen  leaves.  Besides  its  ordinary 
loud  clear  whistled  song,  it  has  an  exquisitely 
sweet  nuptial  song  seldom  heard.  The  common 
water-thrush  or  water-wagtail  (S.  noveboracen- 
iis)  is  slightly  smaller  and  of  a  nearly  uniform 
rich  olive-brown  above,  pale  yellow,  streaked 
with  brown  below.  Its  breeding  range  is  north- 
erly in  the  eastern  United  States  to  Illinois,  and 
to  the  Arctic,  and  it  winters  in  middle  Amer- 
ica. The  water-thrush  inhabits  woodlands  in 
the  vicinity  of  streams^  and  swamps  and  re- 
sembles the  wagtails  in  its  habit  of  wading  and 
raising  the^  tail  to  balance  the  body  on  its  in- 
secure footing.  The  nest  of  leaves,  grasses  and 
fine  roots  is  built  on  the  ground  in  the  shelter  of 
a  log  and  the  crystalline  white  eggs  profusely 
speckled  with  brown  number  4  to  6.  A  related 
species  of  similar  habits,  the  large-billed  or 
Louisiana  water-thrush  {S.  motacilla),  is  more 
southern  in  range  but  very  similar  in  appear- 
ance.   Both  are  exquisite  songsters. 

Geothlypis  contams  a  group  of  ground-war- 
blers with  the  feet  stout  and  the  wings  generally 
very  short  and  exceeded  in  length  by  the  tail. 
A  typical  very  common,  and  wide  ranging  spe- 
cies IS  the  Maryland  yellow-throat  (G.  trtchas) 
which  breeds  from  Georgia  to  Labrador.  The 
male  is  a  handsome  bird,  olive  above,  chiefly 
clear  yellow  below,  the  face  with  a  broad  rich 
black  mask  which  the  female  lacks.  It  lives  in 
thickets  and  shrubbery,  especially  where  the 
ground  is  low  and  wet.  The  nest  is  skilfully 
concealed  in  tufts  of  herbage  on  the  ground  and 
is  constructed  of  leaves,  twigs,  grass,  rootlets, 
etc.  The  4  to  6  eggs  are  white  and  rather  spar- 
ingly spotted  about  the  large  end  with  brown. 
The  song  is  a  loud,  clear,  lively  whistle  sung 
with  great  energy.  A  related  species  is  the 
Kentucky  warbler  (G.  formosa),  which  differs 
in  having  in  place  of  the  black  mask  a  black 
crown  and  a  black  bar  running  obliquely  down- 
ward and  backward  from  the  eye  and  between 
them  a  yellow  superciliary  stripe.  It  is  more 
southern  than  the  yellow-throat,  but  breeds 
throughout  the  eastern  United  States.  Much  less 
common  than  the  yellow-throat  its  habits  are 
essentially  similar,  but  it  is  a  bird  more  of  the 
woodland  borders  and  underbrush  than  of  the 
swampy  thickets.  Other  species  are  the  mourn- 
ing warbler  (C  Philadelphia),  the  Connecticut 
warbler  (G.  agilis),  and  several  southern  and 
western  species  closely  similar  to  the  Maryland 
yellow-throat 

Coming  now  to  the  Setophagina,  we  find 
five  genera  and  10  species  recorded  as  North 
American,  six  o*  which  are  Mexican  and 
scarcely  or  not  at  all  cross  the  borders  of  the 
United  States.  Tl><  remaining  four  are  gener- 
ally common  eastern  birds.  Typical  of  the  sub- 
family is  the  redstart  (Setophaga  ruticilla),  not 
at  all  related  to  the  redstart  of  Europe.  The 
male  is  a  handsome  bird  of  lustrous  black 
plumage,  the  belly  white,  and  the  wing  liniiig. 


a  patch  on  the  primaries  and  one  on  each  side 
of  the  tail  quills  of  rich  orange  which  appears 
and  disappears  as  the  bird  opens  and  closes 
these  parts  in  its  never  ceasing  activity  in  the 
pursuit  of  insects  among  the  outer  foliage  of 
trees  and  the  surrounding  air.  As  a  catcher  of 
flying  insects  the  redstart  is  very  skilful;  its 
song  is  lively  and  pleasing  and  its  nest  a  neatly 
felted  cup  of  soft  vegetable  fibres  in  an  upright 
fork  of  a  small  tree.  It  is  found  throughout 
most  of  North  America  and  breeds  in  the  north- 
em  half  of  the  United  States  and  in  Canada. 
The  Canadian  fly-catching  warbler  (Sylvania 
canadensis)  is  bluish  ash  above,  rich  yellow 
below,  with  numerous  small  black  streaks  on 
the  crown  and  more  distinct  ones  on  the  throat, 
and  a  black  band  running  backward  from  the 
eye.  This  handsome  species  is  found  from  the 
base  of  the  Rocky  Mountains  eastward  and 
breeds  from  southern  New  England  and  New 
York  to  Newfoundland.  It  is  abundant  during 
the  migrations  and  spends  much  of  its  time 
making  short  flights  to  secure  passing  insects, 
from  which  it  immediately  returns  to  its  un- 
ending activity  in  the  higher  branches  of  the 
trees.  The  nest  is  on  the  ground  and  the  eggfs 
of  the  usual  warbler  type.  Two  related  species 
are  the  hooded  warbler  (5".  mitrata)  and  the 
black-capped  warbler  (5".  pusilla),  both  chiefly 
yellow,  the  first  with  a  black  cap  and  throat  and 
a  rich  yellow  face  mask,  the  last  smaller  and 
with  the  black  confined  to  the  crown.  The 
flooded  warbler  is  chiefly  southerly  and  hardly 
reaches  the  northern  limits  of  the  United  States, 
but  breeds  southward  to  the  Gulf  coast,  build- 
ing its  nest  in  low  bushes.  The  black-cap,  on 
the  other  hand,  is  even  more  northerly  and  has  a 
wider  western  range  than  the  Canadian  warbler, 
but  like  it  nests  on  the  ground. 

Of  the  Icteriinee  our  fauna  contains  but  a 
single  genus  and  species,  the  yellow-breasted 
chat  (Icteria  virens),  isolated  in  structure  and 
standing  quite  apart  from  the  other  warblers; 
and  in  manners  equally  unique.  The  length 
is  about  7j4  inches,  the  color  clear  olive- 
green  above;  the  throat,  breast  and  sides 
bright  rich  yellow;  the  belly,  superciliary  and 
maxillary  stripes  and  a  spot  below  the  eyt, 
white;  the  cheeks  and  lores  black,  and  the  bill 
blue-black.  The  form  is  stout  and  the  wings 
much  shorter  than  the  tail.  In  two  subspecies 
the  yellow-breasted  chair  inhabits  the  entire 
United  States  except  the  northern  tier.  It  is 
locally  abundant,  living  in  tangled  thickets  on 
warm  hillsides  and  sheltered  valleys,  and  build- 
ing a  loose  but  pretty  nest  of  leaves,  plant 
stems,  strips  of  bark  and  grass  in  the  thickest 
patches  or  briers,  often  in  association  with 
many  of  its  fellows.  The  eggs,  which  are  about 
an  inch  long  by  four  fifths  of  an  inch  in  diam- 
eter, are  usually  3  or  4  in  number,  variously 
spotted  and  blotched  with  brown  and  lilac 
The  chats  are  among  the  most  remarkable  of  our 
songsters,  but  have  no  definite  song,  producing 
a  constant  succession  of  extraordinary  sounds 
with  much  force  and  expression.  Some  are 
clear  whistles  endlessly  modulated  and  com- 
bined, some  are  hoarse  gutteral  notes,  some 
sharp  coughing  sounds,  some  cat-like  mews, 
some  are  original,  others  imitated,  but  all  are 
uttered  with  a  vehemence  and  abandon  that  is 
auite  inimitable.  Few  birds  surpass  the  chat  in 
imitative  or  ventriloquistic  powers  and  few 
combine  their  nuptial  song,  which  is  heard  both 
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by  nfeht  and  day,  with  such  a  series  of  gro- 
tes^e  aerial  antics. 

The  warblers  of  Europe  belong  to  the  family 
Sylviidx,  related  to  the  thrushes  and  by  many 
ornithologists  combined  with  these  and  other 
oirds  in  the  family  Turdida  used  in  a  wide 
sense.  The  Sylviidee  have  the  bill  of  moderate 
length  and  slender  form,  broad  at  the  base  and 
tapering  towards  the  extremity.  The  tip  of  the 
upper  mandible  is  curved  downwards,  and  is 
slightly  notched.  The  wings  are  elongated  with 
ten  primaries  and  the  tail  has  often  only  lo 
quills,  the  tarsi  long  and  slender.  The  family 
includes  a  variety  of  sub-families  and  a  large 
number  of  genera,  presenting  quite  as  varied  an 
array  of  structures  and  habits  as  do  the 
MnioHltidce  and  quite  as  difficult  to  classify. 
All  are  small  insectivorous  and  mostly  plain- 
colored  birds.  They  are  especially  characteris- 
tic of  Eurasia,  though  some  breed  in  Australia, 
New  Zealand  and  the  Polynesian  Islands. 
Regulus  and  PhyUopseustes  inhabit  North  Amer- 
ica. To  this  group  belongs  the  genus  Sylvia, 
represented  by  such  forms  as  the  white-throat 
{Sylvia  undata),  garden  warbler  {S.  hortenois), 
chiff-chaff  (S.  rufa),  and  other  equally  notable 
species  elsewhere  described. 

Besides  an  Astatic  species  (Phyllopseustef 
borealis)  which  extends  its  breeding  range  into 
Alaska  the  only  North  American  representa- 
tives of  this  very  extensive  family  are  four  spe- 
cies of  Regulus,  diminutive  little  birds  known 
as  kinglets  (g.v.).  The  dainty  little  gnatcatch- 
ers  (q.v.)  of  which  three  species  are  North 
American,  and  which  with  their  allies  form  the 
family  Polioptilid<r,  are  very  closely  related  to 
tht  Sylviidee.  Some  of  the  flycatching  Musci- 
capidce  are  called  warblers  in  Australia. 

Consult:  Baird,  Brewer  and  Ridgway, 
< North  American  Birds*  (1874)  ".  Coues,  <Key 
to  North  American  Birds'  (Boston '  1903) ; 
Ridgway,  'Birds  of  North  and  Middle  Amer- 
ica (Washington  1902) ;  Wilson,  'American 
Ornithology'  (Philadelphia  1814) ;  Jones, 
'Songs  of  the  Warblers'  (Oberlin  1900) ; 
Dresser,  'Birds  of  Europe'  (London  1881) ; 
Seebohm,  'Birds  of  British  Museum  (Sil- 
viidae),'  Vol.  V.  (London  1881);  Sharpe,  Id. 
Vol.  X.  iMniotiltida),  (London  1885). 

J.  Percy  Moore, 
University  of  Pennsylvania. 

Warbles,  in  cattle.     See  Ox-bot. 

Warburton,  war'ber-ton,  William,  English 
prelate:  b.  Newark-upon-Trent,  Nottingham- 
shire, 24  Dec.  1698;  d.  Gloucester  7  Jan.  1779. 
He  studied  law  and  practised  in  Newark,  but 
soon  gave  up  this  profession  and  in  1723  took 
orders  in  the  English  Church,  becoming  rector 
of  Brant  Broughton,  Lincolnshire,  in  1728.  In 
1726  he  formed  an  acquaintance  with  Theobald, 
to  whose  edition  of  Shakespeare  he  contributed. 
In  1727  he  began  to  distinguish  himself  as  an 
original  writer  by  his  inquiry  into  the  'Causes 
of  Prodigies  and  Miracles,'  and  in  1736  ap- 
peared his  'Alliance  between  Church  and  State, 
or  the  Necessity  and  Equity  of  an  Established 
Religion  and  Test  Law.'  The  first  volume  of 
his  chief  work  wai  published  in  1737,  entitled 
'The  Divine  Legation  of  Moses  demonstrated  on 
the  Principles  of  a  Relig^ious  Deist  from  the 
Omission  of  the  Doctrine  of  a  Future  State 
of  Rewards  and  Punishments  in  the  Jewish  Dis- 
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pensation.'  This  paradoxical  performance  met 
with  adversaries  among  all  parties,  who  con- 
curred in  criticising  and  censuring  the  theory 
on  which  it  is  founded,  and  he  replied  tc  his 
critics  in  a  vindication  of  his  opinions.  Having 
published  in  the  journal  called  the  'Works  of 
the  Learned,'  in  1739  and  1740,  a  defense  of  the 
'Essay  on  Man'  against  the  remarks  of  De 
Crousaz  of  Geneva,  Pope  acknowledged  his  ob- 
ligations to  Warburton,  and  an  intimacy  was 
established.  On  ■  his  death  in  1744  Pope  be- 
queathed to  Warburton  half  his  library,  and 
the  copyright  of  such  of  his  works  already 
printed  as  were  not  otherwise  disposed  of.  In 
1747  Warburton  appeared  as  the  editor  of 
Shakespeare,  and  proved  himself  to  be  but  a 
poor  commentator.  In  1750  ameared  'Julian, 
or  a  Discourse  concerning  the  Earthquake  and 
Fiery  Eruption  which  defeated  that  Emperor's 
Attempt  to  rebuild  the  Temple,  elicited  by  Mid- 
dletons  Inquiry  concerning  the  Miraculous 
Powers  of  the  Christian  Church.'  In  1757  he- 
became  dean  of  Bristol,  and  two  years  after 
bishop  of  Gloucester.  In  1768  he  established 
a  lecture  at  Lincoln's  Inn  on  the  evidence  in 
favor  of  Christianity  from  the  prophecies  of  the 
Old  and  New  Testaments.  His  collected  works 
were  published  by  Hurd  in  1788.  Consult  the 
biography  of  Watson  (1863) ;  and  Mark  Patti- 
son,  'Essays'  (1889). 

Ward,  ward,  Adolphiis  William,  English 
historian:  b.  Hampstead  2  Dec.  1837.  He  was 
graduated  from  Peterhouse  College,  Cambridge, 
and  became  a  fellow  of  his  college.  In  i866  he 
was  appointed  professor  of  history  and  English 
literature  in  Owens  College,  Manchester,  an 
institution  of  which  he  was  principal  from  18^ 
till  his  resignation  in  1897.  He  took  a  leading 
part  in  the  movement  for  the  foundation  of  Vic- 
toria University,  and  in  1900  became  master  of 


erature  to  the  Death  of  Queen  Anne'  appeared 
(new  ed.  1899).  Among  his  other  works  are: 
'The  House  of  Austria  in  the  Thirty  Years' 
War'  (1869);  'Chaucer'  (1880),  and  'Dickens' 
(1882)  in  'English  Men  of  Letters'  series; 
'The  Counter- Reformation'  (1888);  'Sir  Henry 
Wotton'  (1897)  ;  'Great  Britain  and  Hanover' 
(1899)  ;  and  numerous  contributions  to  the  'En- 
cyclopaedia Britannica*  and  the  'Dictionary  of 
National  Biography.' 

Ward,  Artemas,  American  general:  b. 
Shrewsbury,  Mass.,  1727;  d.  there  &  Oct  1800. 
He  was  graduated  at  Harvard  College  in  1748; 
early  entered  public  life  as  a  representative  to 
the  general  court;  became  a  member  of  the 
executive  council  and  a  justice  of  the  court  of 
common  pleas  of  Worcester  County.  In  the 
French  and  Indian  War  he  served  as  lieutenant- 
colonel  under  Abercrombie  and  at  the  opening 
of  the  Revolutionary  War  was  in  command  of 
the  besieging  forces  at  Boston  till  the  arrival  of 
Washington,  after  which  he  was  stationed  with 
the  right  wing  on  Roxbury  Heights.  He  re- 
signed his  commission  of  major-general,  in  April 
1776,  but  at  the  request  of  Washington  con- 
tinued to  serve  til!  the  end  of  May.  He  was 
president  of  the  Massachusetts  executive  coun- 
cil in  1777,  a  member  of  the  legislature  for  16 
years,  and  sat  in  Congress  1780-1  and  1791-';. 
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Ward,  Artemus.  See  Bkowne,  Chakles 
Farrak. 

Ward,  Edgar  Melville:  b.  Urbana,  Ohio, 
24  Feb.  1839.  He  was  graduated  at  Miami  Uni- 
versity; proceeded  to  study  art  at  the  National 
Academy  of  New  York  1870-1  and  subsequently 
spent  six  years  in  France  (1872-8).  He  is  a 
favorite  genre  painter  and  among  his  pictures 
are:  <The  Sabot  Maker > ;  'Brittany  Wash- 
woman> ;  and  'The  Quilting  Party.*  He  has 
been  a  National  Academician  since  1883  and 
subsequently  was  elected  professor  in  the  Na- 
tional Academy. 

Ward,  Edward  Matthew,  English  painter: 
b.  Pimlico,  London,  14  July  1816;  d.  Slough  15 
Jan.  1879.  His  first  studies  were  pursued  in 
the  studio  of  John  Cawse,  London,  and  in  1835 
he  entered  the  Royal  Academy  schools.  During 
the  three  years  1836-9  he  was  in  Paris,  Venice 
and  Rome;  and  studied  fresco-painting  with 
Cornelius  at  Munich.  His  first  noteworthy  pic- 
ture was  'Cimabue  and  Giotto,'  exhibited  at  the 
Royal  Academy  (1839).  From  that  time  he  was 
a  regular  contributor  to  the  Academy's  annual 
exhibition,  and  in  1855  was  elected  academician. 
In  1853  he  was  commissioned  to  paint  eight 
pictures  for  the  corridor  of  the  House  of  Com- 
mons, their  subjects  being:  'The  Execution  of 
Montrose*  ;<The  Last  Sleep  of  Argyll' ;  'Alice 
Lisle  concealing  Fugitives' ;.  'Monk  declaring 
for  a  Free  Parliament' ;  'The  Escape  of  Charles 
II.  with  Jane  Lane' ;  'The  Landing  of  Charles 
II.' ;  'The  Acquittal  of  the  Seven  Bishops' ;  and 
'William  and  Mary  receiving  the  Lords  and 
Commons.'  He  died  from  the  effects  of  a  self- 
inflicted  wound.  His  numerous  oil  paintings 
were  historical  and  genre,  and  among  the  best  of 
them  are:  'Dr.  Johnson  reading  the  Manuscript 
of  the  Vicar  of  Wakefield'  (1843)  ;  <A  Scene 
from  the  Early  Life  of  Goldsmith'  (1844) ;  <A 
Scene  in  Lord  Chesterfield's  Ante-room  in  1748' 
(1845),  now  in  the  Tate  Gallery;  'Charles  II. 
and  Nell  Gwyn'  (1848),  in  the  South  Kensing- 
ton Museum;  'The  Royal  Family  of  France  in 
the  Temple'  (1851);  'Charlotte  Corday  going 
to  Execution'  (1852);  the  'Ante-chamber  at 
Whitehall  during  the  Dying  Moments  of  Charles 
IL'  (1861);  'Hogarth's  Studio,  i739>  (1863); 
'Luther's  First  Study  of  the  Bible'  (1869),  now 
owned  by  the  British  and  Foreign  Bible  Society; 
'The  Eve  of  Saint  Bartholomew'  (1873) ; 
'Marie  Antoinette  in  the  Conciergerie'  (1874); 
etc.  Many  of  these  are  well  known  in  engrav- 
ings. Consult:  Dafforne,  'Life  and  Works  of 
E.  W.  Ward'   (1879). 

Ward,  Elizabeth  Stuart  Phelps,  American 
novelist  and  poet,  daughter  of  Austin  Phelps 
(q.v.) :  b.  Andover,  Mass.,  31  Aug.  1844.  In 
1888  she  was  married  to  H.  D.  Ward  (q.v.), 
with  whom  she  has  sometimes  collaborated. 
Her  first  work  to  attract  attention  was  'The 
Gates  Ajar'  (1868),  which  had  a  very  wide  read- 
ing and  was  instrumental  in  substituting  reason- 
able healthy  views  concerning  a  future  exist- 
ence in  place  of  the  vague  and  conventional 
ideas  on  the  subject  then  prevalent  in  religious 
circles  She  has  been  a  voluminous  writer, 
among  her  later  works  being:  'Men,  Women, 
and  Ghosts'  (1869) ;  'The  Silent  Partner' 
(1870);  'Hedged  in'  (1870);  'The  Story  of 
Avis'  (1877) ;  'Beyond  the  Gates'  (1883) ; 
'Dr.  Zay'  (1884)  ;  'The  Gates  Between'  (1887)  ; 
<Poetic  Studies,'  verse  (1875) ;  'Songs  of  the 


Silent  World'  (1884)  ;  'The  Struggle  for  Im- 
mortality' (1889),  a  volume  of  essays;  'A 
Singular  Life'  (1895);  'The  Story  of  Jesus 
Christ'  (1897).  Her  work  is  marked  by  origi- 
nality as  well  as  intensity  of  feeling  and  stren^h 
of  moral  purpose,  but  the  note  sounded  is  some- 
times too  shrill  for  the  occasion. 

Ward,  Henry  Augustas,  American  natu- 
ralist: b.  Rochester,  N.  Y.,  9  March  1834;  d. 
Buffalo,  N.  Y.,  4  July  1906.  He  was  educated 
at  Williams  College,  and  at  the  Lawrence 
Scientific  School  at  Harvard,  where  he  was 
assistant  to  Prof.  Agassiz.  He  studied  in  Paris 
and  traveled  through  Europe  and  the  Orient  in 
1855-9;  occupied  the  chair  of  natural  sciences 
at  Rochester  University  in  1860-5 ',  and  in  1866-9 
was  manager  of  gold  mines  in  Montana  and 
South  Carolina.  He  was  engaged  in  traveling 
in  various  countries  of  the  world  in  1870-1900, 
collecting  cabinets  of  mineralogy  and  geology, 
which  he  distributed  among  the  colleges  and 
universities  of  the  United  States.  He  founded 
at  Rochester  Ward's  Natural  Science  Establish- 
ment, was  naturalist  to  the  United  States  expe- 
dition to  Santo  Domingo  in  187 1,  and  published 
'Notices  of  the  Megatherium  Cuvieri';  and 
'Description  of  the  Most  Celebrated  Fossil 
Animals  in  the  Royal  Museum  of  Europe.' 

Ward,  Herbert  Dickinson,  American  au- 
thor, son  of  W.  H.  Ward  (q.v.)  :  b.  Waltham, 
Mass.,  30  June  i86r.  He  was  graduated  from 
Amherst  and  in  1888  was  married  to  Elizabeth 
Stuart  Phelps  (q.v.)  with  whom  he  wrote  'The 
Master  of  the  Magicians'  (1890);  and  'Come 
Forth'  (1890).  Among  works  of  which  he  is 
sole  author  are  'The  New  Senior  at  Andover' ; 
'The  Burglar  who  Moved  Paradise'  (1897) ; 
'The  White  Crown  and  Other  Stories'   (1894). 

Ward,  Mrs.  Humphry.  See  Ward,  Mary 
Augusta  Arnold. 

Ward,  James,  English  artist:  b.  London 
23  Oct.  1769;  d.  Cheshunt,  Hertfordshire,  23 
Nov.  1859.  He  studied  the  engraver's  art  in 
his  boyhood  and  also  early  turned  his  attention 
to  painting,  in  which  he  was  a  pupil  of  Morland 
who  married  his  sister.  He  was  elected  R.A. 
in  181 1.  His  first  painting  was  exhibited  in 
1790,  and  from  that  time  to  his  death  he  pro- 
duced numerous  pictures  of  different  types, 
though  his  best  work  was  done  in  the  painting 
of  animals.  His  most  important  works  are: 
'Bull-baiting'  (i797) ;  The  'Alderney  Bull, 
Cow,  and  Calf  in  a  Meadow'  (1820-2),  his 
masterpiece,  now  in  the  National  Gallery, 
painted  in  rivalry  with  Paul  Potter's  celebrated 
picture;  'Allegory  of  Waterloo'  (1817),  a 
sketch  for  the  British  Institution  which  he  after- 
ward painted  larger  with  less  success;  'Gordale 
Scar,  Yorkshire,'  in  the  National  Gallery  (this 
great  picture  with  its  noble  group  of  cattle 
which  was  presented  by  Lord  Ribberdale  to  the 
British  Museum  with  a  view  to  its  transference 
to  the  British  Museum  was  rolled  up  and  con- 
signed to  a  cellar  until  1858,  though  it  eventually 
reached  its  destination  in  1878) ;  'Harlech 
Castle,'  also  in  the  National  Gallery;  'Regent's 
Park  in  1807' ;  'A  Cattle  Piece,'  also  in  the 
National  Gallery;  'Bulls  Fighting  in  a  Land- 
scape,' a  work  of  great  merit,  now  in  the  South 
Kensington  Museum;  'Donkey  and  Pigs,'  also 
in  the  museum  at  South  Kensington;  'Pigs,' 
and  'A  Chinese  Sow,'  in  the  same  collection; 
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<The  Council  of  Horses,'  in  the  Manchester 
Gallery;  and  <De  Tabley  Park,>  in  the  Oldham 
Gallery.  Among  his  engravings  the  most  note- 
worthy are  after  Rembrandt,  Hoppner,  Rubens, 
Northcote,  Morland,  and  Reynolds.  As  an  en- 
graver he'  was  not  less  successful  than  as  a 
painter  and  a  complete  set  of  impressions  of  all 
his  plates,  in  their  different  states,  300  in  all, 
was  presented  by  him  to  the  British  Museum 
before  his  death. 

Ward,  John  Henry  Hobart,  American 
soldier :  b.  New  York  17  June  1823 ;  d.  Monroe, 
N.  Y.,  25  July  1903.  He  entered  the  United 
States  army  in  1841,  was  appointed  sergeant- 
major  in  1845,  served  through  the  Mexican 
War,  and  was  afterward  successively  assistant 
commissary-general  and  commissary-general  of 
New  York.  He  organized  a  regiment  of  volun- 
teers at  the  outbreak  of  the  Civil  War,  was 
appointed  colonel,  and  was  engaged  at  the  first 
battle  of  Bull  Run.  He  later  participated  in 
the  Peninsular  campaign,  in  the  second  battle 
of  Bull  Run,  and  on  4  Oct.  1862  was  promoted 
brigadier-general  of  volunteers.  He  was  subse- 
quently engaged  with  the  Army  pi  the  Potomac 
and  was  in  command  of  a  brigade  at  Fred- 
ericksburg, Chancellorsville,  Gettysburg,  the 
Wilderness,  Spottsylvania,  and  other  important 
battles.  He  was  honorably  mustered  out  of 
service  21  July  1864  and  from  1870  until  his 
death  was  clerk  of  the  superior  court  of  New 
York  city. 

Ward,  John  Quincy  Adams,  American 
sculptor:  b.  Urbana,  Ohio,  29  June  1830.  In 
1850  he  entered  the  studio  of  Henry  K.  Browne, 
where  he  studied  six  years.  In  1861  he  opened 
a  studio  in  New  York,  where  as  the  fruits  of 
his  residence  in  the  Indian  country,  he  modeled 
his  'Indian  Hunter.'  This  was  followed  by 
<The  Good  Samaritan,'  'Commodore  M.  C. 
Perry,'  with  reliefs  and  'The  Freedman.' 
Among  his  best  known  work  in  later  years 
he  produced  the  'Citizen  Soldier,'  and  statues 
of  'Shakespeare,'  'General  Reynolds,'  'General 
Washington,'  'General  Israel  Putnam,'  'Gen- 
eral Thomas,'  'General  Daniel  Morgan'  and 
'Lafayette.'  He  subsequently  modeled  the 
colossal  statue  of  'Washington'  for  the  New 
York  sub-treasury  building,  a  colossal  statue  of 
'President  Garfield'  and  'The  Pilgrim.'  The 
crowning  group  of  'Victory'  in  the  arch  for  the 
Dewey  reception  in  New  York  in  1899  was  also 
his  work.  For  three  years  he  was  vice-presi- 
dent, and  for  one  term  president  of  the  National 
Academy  of  Design,  and  is  a  trustee  of  the  Met- 
ropolitan Museum  of  Art. 

Ward,  Lester  Frank,  American  geologist: 
b.  Joliet,  111.,  18  June  1841.  Graduated  from 
Columbian  University  in  1869,  he  was  assistant- 
geologist  in  the  United  States  geological  sur- 
vey in  1881-8,  and  geologist  in  1888.  He  made 
especial  investigations  in  the  field  of  palaeobot- 
any.  Among  his  publications  are:  'Guide  to 
the  Flora  of  Washmgton  and  Vicinity'  (1881)  ; 
'Sketch  of  Palaeobotany'  (1885)  ;  'Types  of  the 
Laramie  Flora'  (1887);  'Geographical  Dis- 
tribution of  Fossil  Plants'  (1888)  ;  'Outlines  of 
Sociology'  (1898) ;  and  'Pure  Sociology' 
(1903)- 

Ward,  Lydia  Avery  Coonley,  American 
writer:  b.  Lynchburg,  Va.,  31  Jan.  1845.  She 
was  married  in  1867  to  J.  E.  Coonley  (d.  1882) 


and  in  1897  to  H.  A.  Ward,  and  was  president 
of  the  Chicago  Woman's  Club  1895-6.  She 
has  published  'Under  the  Pines  and  Other 
Verses'  (1895);  'Our  Flag,'  a  cantata,  with 
music  by  G.  F.  Root  (1896) ;  'Singing  Verses 
for  Children'    (1897) :    'Love   Songs'    (1898). 

Ward,  Mary  Augusta  Arnold,  English 
novelist :  b.  Hobart,  Tasmania,  1 1  June  1851.  She 
is  a  daughter  of  Thomas  Arnold  (q.v.),  second 
son  of  Dr.  Thomas  Arnold  of  Rugby  and  in 
1872  was  married  to  Thomas  Humphry  Ward. 
Her  father,  having  become  a  Roman  Catholic, 
gave  up  his  educational  post  in  Tasmania  and 
returned  to  England  in  1856  and  there  his 
daughter  was  educated.  The  father  held 
appointments  at  Dublin  and  Birmingham,  and 
after  1885  resided  at  Oxford,  where  she  also 
lived  with  her  husband  till  they  removed  to 
London  in  1880.  Her  long  residence  in  Oxford 
and  consequent  familiarity  with  the  intellectual 
atmosphere  of  the  university  no  doubt  gave  her 
that  inclination  toward  ethical  discussion  which 
has  so  markedly  influenced  the  character  of 
her  writing.  In  1890  she  was  one  of  the  prin- 
cipal founders  of  University  Hall,  a  settlement 
among  the  poor  in  the  Saint  Pancras  district 
of  London,  and  since  1897  occupying  a  spacious 
building  near  Tavistock  Square,  erected  for  that 
purpose  by  Passmore  Edwards.  In  the  work 
of  this  settlement  Mrs.  Ward  has  put  a  vast 
amount  of  personal  endeavor  and  thought,  and 
its  influence  has  been  commensurate  with  the 
pains  that  have  been  taken  in  its  behalf.  Mrs. 
Ward's  first  important  literary  work  was  a 
translation  of  'Amiel's  Journal'  (1885),  but 
prior  to  this  she  had  published  'Milly  and 
Oily,'  a  child's  story.  These  were  followed  by 
'Miss  Bretherton,'  a  story  (1886) :  and 
'Robert  Elsmere'  (1888),  which  brought  her 
almost  immediately  a  world  wide  fame,  being 
translated  into  several  languages,  and  having  an 
immense  sale.  Later  works  of  hers  are  'The 
History  of  David  Grieve'  (1892);  'Marcella' 
(1894);  'Sir  George  Tressady'  (1896);  'Hel- 
beck  of  Bannisdaie'  (1898);  'Eleanor'  (1900); 
'Lady  Rose's  Daughter'  (1902)  ;  'The  Marriage 
of  William  Ashe'  (1905).  She  has  also  pub- 
lished 'Unitarianism  and  the  Future'  (1894). 
All  of  Mrs.  Ward's  novels  display  much  intel- 
lectual power  and  intensity  of  moral  purpose, 
and  her  influence  upon  the  social  and  etliical 
thought  of  the  last  10  or  15  years  in  England 
and  the  United  States  has  not  been  inronsidcr- 
able.  Her  novels  are  of  varying  decrees  of  ex- 
cellence, 'Helbeck  of  Bannisdaie*  beincr  p<>rlin"- 
the  most  powerfully  conceived  since  <  !'••'-,■•  t 
Elsmere.' 

Ward,  May  Alden,  American  writer  ar.<'. 
lecturer:  b.  Cincinnati,  Ohio,  1853.  She  was 
graduated  from  the  Ohio  Wesleyan  University 
in  1872  and  in  1873  was  married  to  W  G.  Ward 
(b.  1848)  (q.v.).  She  has  been  president  ot 
the  Massachusetts  State  Federation  ot  Woman's 
Clubs  from  1901,  has  lectured  widely  and  is 
the  author  of  'Life  of  Dante'  (1887); 
'Petrarch:  His  Life  and  Works'  (1891)  ;  'Old 
Colony  Davs'  (1896);  'Prophets  of  the  19th 
Century'    (1900). 

Ward,  Nathaniel,  English  Puritan  divine: 
b.  Haverhill,  Suffolk,  1578;  d.  Shenfield.  Essex, 
1652.  He  was  educated  at  Emmanuel  College, 
Cambridge,  traveled  widely  on  the  Continent, 
took   orders   in   1618,  and   from   1620  to   1624 
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appears  to  have  been  chaplain  to  the  _  colony 
of  Britjsh  merchants  at  Elbing,  Prussia.  On 
his  return  to  England,  he  was  curate  of  Saint 
James',  Piccadilly  (1626-8),  and  subsequently 
rector  of  Stondon  Massey,  Essex.  On  account 
of  his  Puritan  views  he  was  frequently  cited 
before  Laud,  who  finally  (1633)  deprived  him 
of  the  living.  He  emigrated  in  1634  to  Massa- 
chusetts, and  became  minister  to  a  settlement 
at  Agawam,  later  called  Ipswich.  This  post, 
because  of  ill-health,  he  resigned  in  1636.  In 
1639  he  was  appointed,  with  the  Rev.  John 
Cotton  (q.v.),  to  frame  the  first  code  of  laws 
for  the  colony, —  the  'Body  of  Liberties,' 
passed  by  the  general  court  in  1641.  This 
compilation  is  in  many  respects  a  remarkable 
one,  and  displays  wide  knowledg;e  of  law. 
Ward  was  influential  in  the  colonial  govern- 
ment; in  1645  he  became  a  member  of  the  com- 
mittee for  the  revision  of  the  Massachusetts 
laws.  But  he  is  chiefly  known  as  the  author  of 
the  "most  eccentric  and  amusing"  work  written 
in  colonial  America.  This  book,  <The  Simple 
Cobbler  of  Agawam,*  was  printed  at  London 
in  1647,  and  passed  through  four  editions  in 
that  year.  It  appeared  under  the  pseudonym  of 
Theodore  de  la  Guard  —  Theodore  being  the 
Greek  equivalent  of  the  Hebrew  Nathaniel,  de 
la  Guard  the  French  for  Ward  —  who  turns 
from  his  humble  last  to  satirize  England  old 
and  new.  Amid  some  curious  syntax,  there  is 
in  it  an  abundance  of  eloquence  and  wit,  making 
it  still  very  readable;  There  is,  too,  much  of 
the  intolerance  of  the  place  and  time.  Ward 
went  back  to  England  in  1646.  His  'Cobbler* 
had  gained  him  some_  notice,  and  he  preached 
before  the  Commons  in  1647  and  received  the 
living  of  Shenfield,  Essex,  in  1648.  Among  his 
further  publications  were  the  sermon  above 
noted  (1647);  <A  Religious  Retreat  Sounded 
to  a  Religious  Army*  (1647)  ;  <To  the  High 
and  Honorable  Parliament,  Humble  Petitions, 
Serious  Suggestions,  and  Dutiful  Expostula- 
tions' ^1650);  and  probably,  'Mercurius  Anit- 
mechanicus*  (1648),  denouncing  the  execution 
of  Charles.  Consult:  Dean,  'Memoir  of  Nathan- 
iel Ward*  (1868)  ;  Tyler,  <A  History  of  Amer- 
ican Literature'  (1878);  the  'Collection  of  the 
Massachusetts  Historical  Society,  3d  ser.,  I., 
Vin.;4thser.  VII. 

Ward,  Susan  Hayes,  American  author, 
sister  of  W.  H.  Ward  (q.v.) :  b.  Abington, 
Mass.,  a6  Nov.  1838.  She  was  educated  at 
Wheaton  Seminary,  Mass.,  under  Lucy  Larcom 
(q.v.),  studied  art  in  New  York,  Boston,  Dres- 
den, and  Paris,  and  later  studied  at  the 
Woman's  Medical  College  in  Bostoa  She 
afterward  engaged  in  lecturing  on  art;  was  art- 
critic  on  the  New  York  'Independent* 
in  1883-93;  an<l  oflice  editor  in  1892-8.  Her 
writings  include:  'Christ  at  the  Door'  (1873); 
'Sabrina  Hackett' ;  'History  of  the  Broadway 
Tabernacle'  (1901);  'George  Hepworth,'  a 
biography  (1903);  etc. 

Ward,  Thomas  Humphry,  English  author 
and  journalist:  b.  Hull  9  Nov.  1845.  He  was 
educated  at  Oxford,  and  was  married  to  Mary 
Augusta  Arnold,  since  widely  known  as  Mrs. 
Humphry  Ward,  in  1872.  He  edited  'Ward's 
English  Poets'  (1881-2)  ;  'English  Art  in  the 
Public  Galleries  of  London'  (1888);  'The 
Reign  of  Queen  Victoria'  (1887)  ;  'Men  of  the 
Reign'  (1885)  ;  'Men  of  the  Time*  12th  ed. 


Ward,  Wafrid  Philip,  English  author,  son 
of  W.  G.  Ward  (q.v.)  :  b.  Ware,  Hertfordshire, 
2  Jan.  1856.  He  was  educated  at  Ushaw  Col- 
lege, Durham;  and  the  Gregorian  University  at 
Rome,  and  was  lecturer  at  the  former  in  189a 
He  has  been  a  member  of  the  Council  of  the 
Catholic  Union  of  Great  Britain  since  1886,  and 
has  published  'The  Wish  to  Believe*  (1884); 
'The  Clothes  of  Religion*  (1886);  'William 
(jeorge  Ward  and  the  Oxford  Movement 
(1889);  'William  George  Ward  and  the  Cath- 
olic Revival*  (1893) ;  'Witnesses  to  the  Un- 
seen* (1894) ;  'Life  and  Times  of  Cardinal 
Wiseman*    ( 1897) . 

Ward,  William,  English  Baptist  mission- 
ary :  b.  Derby  20  Oct.  1769 ;  d.  Serampore,  India, 
7  March  1823.  He  was  a  printer  who  was 
licensed  as  a  preacher  and  g[oing  to  India  in  1799 
settled  at  Serampore.  Besides  printing  various 
religious  works  in  the  Bengali  language,  he 
wrote  'An  Account  of  the  Writings,  Religion 
and  Manners  of  the  Hindoos  including  Trans- 
lation from  their  Principal  Works*  (1811,  5th 
ed.  1863),  which  was  long  the  principal  author- 
ity upon  Indian  affairs. 

Ward,  William  G.,  American  educator:  b. 
Sandusky,  Ohio,  5  Nov.  1848.  He  was  grad- 
uated at  Ohio  Wesleyan  University  in  1872, 
studied  theology  at  Drew  Theological  Seminary, 
was  president  of  Spokane  College  in  1890-2, 
and  professor  of  English  literature  at  Syracuse 
University  1893-8.  In  the  last  named  year  he 
became  professor  of  English  literature  at  the 
Emerson  College  of  Oratory,  Boston,  Mass. 
He  has  published  'Tennyson's  Debt  to  Environ- 
ment* (1898);  'The  Poetry  of  Robert  Brown- 
ing* (1898);  'Art  for  Schools'  (1899); 
'Studies  in  Literature'   (1901). 

Ward,  William  George,  English  Tracta- 
rian  leader  and  Roman  Catholic  theologian:  b. 
London  21  March  1812;  d.  Harapstead,  London, 
6  July  1882.  Educated  at  Winchester  College, 
he  entered  Christ  Church,  Oxford,  in  1830,  ob- 
tained a  scholarship  at  Lincoln  College  in  1833, 
was  graduated  in  1834,  and  about  the  same  time 
secured  election  to  a  fellowship  at  Balliol.  He 
then  took  orders,  and  was  a  lecturer  in  mathe- 
matics and  logic.  He  soon  became  a  powerful 
influence  in  Oxford  life,  especially  on  its  re- 
ligious side,  among  those  more  or  less  affected 
by  him  being  Archbishop  Tait,  Benjamin 
Jowett,  Dean  Stanley,  and  the  poet  Oough. 
He  in  turn  was  profoundly  influenced  by  John 
Henry  Newman,  whose  famous  'Tract  90'  he 
defended  in  two  pamphlets.  The  publication, 
in  1843,  of  William  Palmer's  'Narrative  of 
Events  connected  with  the  Publication  of  Tracts 
for  the  Times'  produced  from  Ward  in  reply  his 
famous  work  'The  Ideal  of  a  Christian  Church 
considered  in  comparison  with  existing  Prac- 
tice' (1844),  and  the  formal  condemnation  of 
this  book  by  the  university  authorities  precipi- 
tated Ward's  reception  into  the  Roman  Catholic 
Church  (1845),  where  he  was  soon  followed  by 
Newman  and  other  Tractarians.  In  1851  he 
became  lecturer  in  moral  philosophy  in  Saint 
Edmund's  College,  Ware,  and  in  1854  the  pope 
gave  him  the  diploma  of  Ph.D.  He  resigned 
his  lectureship  in  1858,  and  in  the  'Dublin  Re- 
view,' which  he  edited  1863-78,  contended 
vigorousy  on  behalf  of  ultramontane  principles. 
He  was   founder  and   leading  member  of  the 
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Metaphysical  Society  (1869)  which  included 
such  opposites  as  Huxley  and  Martincau.  In 
addition  to  the  works  already  mentioned  Ward 
wrote:  'On  Nature  and  Grace*  (i860)  ;  'Essays 
on  the  Philosophy  of  Theism*  (1884),  a  work 
of  great  ability ;  and  many  smaller  works.  Con- 
sult: 'William  George  Ward  and  the  Oxford 
Movement*  (1889)  ;  and  'W.  G.  Ward  and  the 
Catholic  Revival*  (1893),  both  by  his  son  Wil- 
frid.   See  Oxford  Movement. 

Ward,  WilUaiT.  Hayes,  American  Congre- 
gational clergyman  and  Orientalist:  b.  Abing- 
ton,  Mass.,  25  June  1835.  He  was  graduated 
from  Amherst  in  1856,  from  the  Theological 
Seminary  there  in  1859,  and  was  ordained  to 
the  ministry  in  the  last  named  year.  _  He  en- 
^ged  in  pastoral  work  and  in  teaching,  and 
m  1860-8  he  was  pastor  of  the  Congregational 
Church  and  professor  of  Latin  at  Ripon  College. 
He  joined  the  editorial  staff  of  the  New  York 
'Independent*  in  1868  and  since  1870  has  been 
editor  of  that  publication.  He  was  in  charge 
of  the  Wolfe  exploring  expedition  to  Babylonia 
in  1884,  concemmg  which  he  published  a  'Re- 
port* (1885);  and  has  also  written:  'World's 
Christmas  Hymn*  with  his  sister,  S.  H.  Ward 
(1883);  'Biography  of  Sidney  Lanier*  (1885); 
etc. 

Warde,  ward,  Frederick,  American  actor: 
fe.  Wardington,  Oxfordshire,  England,  23  Feb. 
1851.  He  made  his  first  stage  appearance  in 
1867,  acted  in  English  cities  until  1874,  then 
came  to  the  United  States,  and  for  three  years 
was  leading  man  at  Booth's  Theatre,  New 
York.  He  afterward  supported  Edwin  Booth 
and  John  McCullough,  and  since  1881  has  starred 
as  a  tragedian,  also  lecturing  often  on  Shake- 
spearian and  other  subjects. 

War'den,  David  Adams,  American  musi- 
cian: b.  London  1815;  d.  Philadelphia,  Pa.,  4 
Feb.  1902.  He  came  to  the  United  States  be- 
fore the  Civil  War  and  was  engaged  as  organist 
in  various  Episcopal  churches.  During  the 
Civil  War  period  he  composed  the  music  for 
many  patriotic  songs,  among  which  were  'The 
Flag's  Come  Back  to  Tennessee*  and  'All  Quiet 
Along  the  Potomac*  Both  words  and  music 
of  'Mother,  Don't  Weep  for  Your  Boy*  and 
'Tell  Me,  Ye  Winged  Winds*  were  his  and 
he  was  also  author  of  a  book  of  chants. 

Warden,  David  Baillie,  American  scholar: 
b.  Ireland  1788;  d.  Paris,  France,  8  Oct.  1845. 
He  came  to  the  United  States  when  very  young, 
received  a  classical  education,  was  graduated 
from  the  New  York  Medical  College;  and  in 
1804  he  was  appointed  secretary  of  the  United 
States  legation  at  Paris.  He  subsequently  be- 
came consul  and  continued  in  that  ofiice  until 
his  death.  His  'Statistical,  Political,  and  His- 
torical Account  of  the  United  States  of  North 
America*  (3  vols.  1819)  was  later  published  in 
both  French  and  German,  and  his  other  writings 
include:  'Inquiry  concerning  the  Intellectual  and 
Moral  Faculties  and  Literature  of  the  Negroes' 
(1810) ;  'Recherches  sur  les  antiquites  de 
I'Amerique  septentrionale*  (1827);  "^L'Art  de 
verifier  les  dates,  chronologic  historique  de 
I'Amerique*  (lo  vols.  1826-44)  '>  'Bibliotheca 
Americana'    (1831) ;  etc 

Warden,  Florence.     See  James,  Florence. 

Warden,  the  title  in  the  United  States  of 
certain  public  officers,  such  as  game- wardens. 


who  enforce  the  game  laws,  port-wardens,  who 
are  harbor  officers,  and  the  wardens  of  prisons. 

In  the  Protestant  Episcopal  Church  the 
church-wardens  are  two  parochial  officers, 
chosen  annually  at  the  Easter  vestries,  one  by 
the  minister,  and  one  by  the  parishioners.  Their 
duties  are  to  protect  the  church-building  and 
its  appurtenances,  to  superintend  the  ceremonies 
of  divine  worship,  and  generally  to  act  as  the 
legal  representatives  of  the  parish 

In  England  the  heads  of  All  Souls,  Keble, 
Merton,  Wadham,  and  New  colleges  at  Oxford 
are  known  as  wardens.  The  Lord  Warden  of 
the  Cinque  Ports  is  an  official  with  merely 
nominal  duties  now,  though  he  was  formerly 
of  much  importance.  Lord  _  Wardens  of  the 
Marches  were  formerly  appointed  to  keep  the 
disturbed  border  counties  of  England  in  a  state 
of  defense  against  the  Scotch. 

Wardha,  wur'da,  or  Wurdha,  India,  (i) 
the  chief  town  of  the  district  of  the  same  name. 
Central  Provinces,  on  the  left  bank  of  the 
Wardha  River,  40  miles  southwest  of  Nagpur 
and  471  east  of  Bombay.  It  was  founded  in 
1866;  as  a  junction  station  on  the  railway  it  has 
become  a  centre  of  the  cotton  trade.  (2)  The 
district,  which  was  formed  out  of  Nagpur  in 
1862,  has  an  area  of  2401  square  miles.  The 
staple  crops  are  millet,  cotton,  wheat,  and  rice. 
Here  is  produced  the  well-known  Hinganghat 
cotton,  which  is  exported  to  the  amount  of  25,000 
bales  a  year.  The  breed  of  cattle  is  good,  espe- 
cially the  trotting  bullocks.  A  railway  crosses 
the  centre  of  the  district.  (3)  The  Wardha 
River  rises  in  the  Satpura  hills,  and  flows 
southeast  for  254  miles  to  join  the  Weingunga; 
the  united  stream,  under  the  name  of  the  Pran- 
hita,  ultimately  falls  into  the  Godavery  at 
Sironcha. 

Wardian  Cases  are  boxes  covered  with 
tight-fitting  frames  of  glass,  under  which  plants 
are  successfully  raised  that  could  not  be  p;rown 
in  the  vitiated  atmosphere  of  some  cities  or 
dwellings.  They  were  invented  by  N.'B.  Ward, 
a  surgeon  of  London,  in  1836.  Plants  have  been 
successfully  transported  long  distances  packed 
in  these  cases. 

Ward'Iaw,  Elizabeth,  Lady,  Scottish  poet: 
b.  1677;  d.  1727.  She  was  the  daughter  of  Sir 
Charles  Halkett,  of  Pitfirrane,  and  in  1696  mar- 
ried Sir  Henry  Wardlaw,  of  Pitreavie,  near 
Dunfermline.  Her  ballad,  'Hardyknute,  a 
Fragment,*  was  first  published  in  1719  as  an 
antique,  and  after  enlargement  from  216  to  336 
lines,  had  been  several  times  reprinted,  when 
Percy  in  the  second  edition  of  his  'Reliques,*  re- 
vealed its  authorship.  To  Lady  Wardlaw  has 
also  been  ascribed,  'Sir  Patrick  Spens,*  JThe 
Douglas  Tragedy,*  and  manjr  more  traditional 
Scotch  ballads.  This  is  highly  improbable. 
"Hardyknute,**  says  Sir  Walter  Scott,  "was  the 
first  poem  I  ever  learnt,  the  last  I  shall  ever 
forget.* 

Wardlaw,  Ralph,  Scottish  Congregational 
clergyman:  b.  Dalkeith  22  Dec.  1779;  d.  near 
Glasgow  17  Dec  1853.  He  at  first  studied 
divinity  with  the  view  of  becoming  a  minister  of 
the  Associate  Secession  Church,  but  having 
been  led  to  change  his  views  on  the  subject 
of  ecclesiastical  polity,  he  was  settled  in 
charge  of  a  congregation  in  Glasgow,  where  he 
continued  to  officiate  to  the  close  of  his  life. 
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In  1811  he  was  appointed  professor  of  syste- 
matic theology  in  the  Congregational  seminary 
in  Glasgow.  Both  as  a  lecturer  and  as  a 
preacher  his  abilities  were  of  the  first  order. 
Of  his  numerous  publications  may  be  cited: 
^Discourses  on  the  Socinian  Controversy' 
(1814);  'Essays  on  Assurance  of  Faith,  and 
Extent  of  the  Atonement  and  Universal 
Pardon>  (1830);  'Christian  Ethics>  (1832); 
'National  Church  Establishments  Examined' 
(1839) ;  'Lectures  on  Female  Prostitution' 
(1842)  ;  'Congregational  Independency'  (1847). 
Ward's  Island,  an  island  in  East  River, 
lying  northeast  of  the  Borough  of  Manhattan, 
New  York  city,  and  forming  the  northern 
boundary  of  Hell  Gate.  It  is  roughly  circular 
in  shape,  and  includes  about  200  acres.  It  is 
the  property  of  the  city  of  New  York,  and  con- 
tains a  State  Insane  Asylum,  a  home  for  in- 
valid soldiers,  a  home  for  children,  and  the 
State    Emigrant   Hospital. 

Ware,  war,  Heniy,  American  Unitarian 
divine:  b.  Sherburne,  Mass.,  i  April  1764;  d. 
Cambridge,  Mass.,  12  July  1845.  He  was  grad- 
uated at  Harvard  in  1785,  for  two  years  studied 
theology,  and  in  1787  became  pastor  of  the  First 
Church  at  Hingham,  Mass.,  where  he  remained 
until  1805,  and  then  accepted  the  Hollis  pro- 
fessorship of  divinity  at  Harvard.  At  this  time 
Unitarian  views  were  beginning  to  cause  dis- 
sension in  the  New  England  churches,  and  the 
appointment  of  Ware,  a  leader  of  Unitarian 
thought,  to  this  position  in  the  college  brought 
on  a  memorable  controversy,  in  which  he  took 
a  prominent  part,  particularly  in  his  'Letters 
Addressed  to  Trinitarians  and  Calvinists' 
(1820),  in  answer  to  the  'Letters  to  Unitarians' 
by  Leonard  Woods,  a  professor  at  the  Andover 
Theological  Seminary.  Ware  also  published 
'An  Answer  to  Dr.  Woods'  Reply'  (1822); 
'A  Postscript  to  an  Answer,'  etc.  (1823); 
'Foundation,  Evidences,  and  Truth  of  Religion' 
( 1842)  ;  and  other  writings.  He  resigned  his 
professorship  in  1840,  but  was  at  the  head  of 
the  Harvard  Divinity  School  from  its  estab- 
lishment in  1826  until  his  death. 

Ware,  Heniy,  Jr.,  American  Unitarian 
divine  and  author,  son  of  Henry  Ware  (q.v.)  : 
b.  at  Hingham,  Mass.,  21  April  1794;  d.  Fram- 
ingham,  Mass.,  22  Sept.  1843.  He  was  grad- 
uated at  Harvard  in  1812;  was  instructor  at 
Phillips  Exeter  Academy,  1812-14;  studied 
theology  at  Harvard  under  his  father,  and  in 
1 81 7  became  minister  of  the  Second  Church,  Bos- 
ton. From  1830  to  1842  he  was  professor  of  pul- 
pit eloquence  and  pastoral  care  in  the  Harvard 
Divinity  School,  and  in  1819-^22  was  one  of  the 
editors  of  the  'Christian  Disciple,'  afterward 
the  'Christian  Examiner,'  an  organ  of_  Uni- 
tarian_  thought.  He  took  an  active  part  in  the 
organization  of  the  Unitarian  movement 
Among  his  writings  are:  'Hints  on  Extempo- 
raneous Preaching'  (1824);  'On  the  Forma- 
tion of  the  Christian  Character'  (1831);  'Life 
of  the  Saviour'  (1832)  ;  'Scenes  and  Characters 
Illustrating  Christian  Truth'  (1837) ;  various 
memoirs;  and  compositions  in  verse. 

Ware,  William,  American  Unitarian  cler- 
gyman and  author:  b.  Hingham,  Mass.,  3  Aug. 
1797;  d.  Cambridge.  Mass.,  19  Feb.  1852.  He 
was  graduated  at  Harvard  in  1816,  studied  the- 
ology under  his  father,  Henry  Ware    (q.v.)   at 


Cambridge,  held  pastorates  at  Northboro,  Mass., 
Brooklyn,  Conn.,  and  Burlington,  Vt,  and  from 
1821  to  1836  was  minister  of  the  First  Unitarian 
Church,  New  York.  He  afterward  preached 
for  short  periods  at  several  other  places,  all 
near  Boston,  was  proprietor  and  editor  of  the 
'Christian  Examiner'  (1839-44),  and  pub- 
lished: 'Letters  from  Palmyra'  (1837),  first 
published  in  the  'Knickerbocker  Magazine,' 
subsequently  republished  as  'Zenobia,  or  the 
Fall  of  Palmyra'  (new  ed.  1868)  ;  'Probus,  or 
Rome  in  the  3d  Century'  (1838),  republished 
as  'Aurelian'  (new  ed.  1868) ;  'Julian,  or 
Scenes  in  Judea'  (1841);  'Sketches  of  Euro- 
pean Capitals'  (1851)  ;  'Lectures  on  the  Works 
and  Genius  of  Washington  AUston'  (1852)  ; 
and  a  'Life  of  Nathaniel  Bacon,'  in  Sparks' 
series.  He  edited  'American  Unitarian  Biog- 
raphy'  (1850). 

Ware,  William  Robert,  American  archi- 
tect, son  of  Henry  Ware,  Jr.  (q.v.)  :  b.  Cam- 
bridge, Mass^  27  May  1834.  He  was  graduated 
at  Harvard  (1852)  and  at  the  Lawrence  Scien- 
tific School  (1856).  He  practised  architecture 
at  Boston  (1860-81).  In  1865  he  was  appointed 
professor  of  architecture  in  the  Massachusetts 
Institute  of  Technology  and  since  1881  has 
filled  the  same  chair  in  Columbia  University. 
Among  his  writings  are  'Modem  Perspective* : 
'The  American  Vignola.' 

Ware,  Mass.,  town  in  Hampshire  County; 
on  the  Ware  River,  and  on  the  Boston  &  M., 
and  the  Boston  &  A.  R.R.'s ;  nearly  in  the  centre 
of  the  State,  about  25  miles  northeast  of  Spring- 
field, and  about  the  same  distance  west  of  Wor- 
cester. It  was  settled  in  1673  by  Jabez  01m- 
stead,  and  on  25  Nov.  1761  was  incorporated  as 
a  precinct,  and  in  1775  was  made  a  town.  The 
town  has  a  general  elevation  of  about  550  feet 
above  sea-level.  The  waterworks  are  owned 
and  operated  by  the  town.  The  chief  manufac- 
turing establishments  are  cotton,  woolen,  and 
hosiery  factories,  shoe  factories,  and  machine 
shops.  The  government  census  of  1900  gives 
the  number  of  manufacturinir  establishments 
100;  the  number  of  employees  in  manufactories, 
2,777;  the  amount  of  v;ages  paid  annually, 
$979,930;  the  total  cost  for  material  used  dur- 
ing the  year  $2,119,178;  and  the  value  of  the 
products  $3,681,069.  From  1900  to  1904  there 
has  been  considerable  increase  of  industrial  in- 
terests and  the  number  of  employees  are  now 
(1904)  about  3,500.  The  surrounding  farms 
and  the  nearby  manufacturing  villages  con- 
tribute to  Ware's  industrial  prosperity.  There 
are  seven  churches,  a  public  high  school,  estab- 
lished in  1850,  public  and  parish  graded  schools, 
and  a  public  library  which  contains  about  12,000 
volumes.  There  is  one  national  and  one  sav- 
ings bank;  the  national  bank  is  capitalized  for 
$300,000  and  has  deposits  amounting  to  $321,730. 
The  savings  bank,  a  State  institution,  has  de- 
posits amounting  to  $4,009,350  (i  Jan.  1904). 
The  government  is  administered  by  means  of 
town  meetings,  at  which,  by  popular  vote,  the 
town  officers  are  elected.  Nearly  one  third  the 
population  are  of  foreign  birth,  chiefly  French 
Canadians  and  Poles.  Pop.  (1890)  7,329; 
(1900)  8,263;  (1910)  8,774.  Consult  Gay, 
'Gazetteer  of  Hampshire  County.' 

R.   E.   Capron, 
Editor    < IV are  River  News-* 
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Wareham,  war'am,  Mass.,  town  in  Plym- 
outh County;  on  Buzzard's  Bay,  and  on  the 
New  York,  New  Haven  &  Hartford  Railroad; 
about  50  miles  southeast  of  Boston  and  15  miles 
northeast  of  New  Bedford.  It  has  steamer  con- 
nections with  many  of  the  coast  cities  and  towns. 
The  town  contains  the  villages  of  Wareham,  East 
Wareham,  West  Wareham,  South  Wareham,  and 
Onset.  The  chief  industries  are  iron  manufac- 
'turing.  and  the  cultivation  of  cranberries.  The 
town  has  five  churches,  one  high  school,  element- 
ary schools  public  and  private,  and  a  public 
library.  There  are  two  banks,  one  national,  cap- 
italized for  $100,000,  and  a  savings  bank  with  de- 
posits amounting  to  $878,470.  Pop.  (1890)3451; 
(.lyjo)  3,432;  (1910)  4,102. 

Warehouseman,  in  law,  one  who  receives 
goods  of  any  kind  for  the  mere  purpose  of 
storage.  He  is  a  bailee,  and,  his  contract  with 
the  owner  being  one  for  their  mutual  benefit,  is 
held  only  to  ordinary  care  and  diligence;  and 
if  loss  or  injury  happen  to  the  goods,  he  is  not 
responsible  without  the  absence  of  this  care  or 
diligence  on  his  part,  unless  he  expressly 
assumes  a  greater  responsibility.  There  is 
nothing,  however,  to  prevent  warehousemen 
receiving  goods  on  whatever  terms  or  contract 
they  see  fit  to  make  with  the  owner.  Persons 
may  become  warehousemen,  and  subject  only 
to  the  law  of  that  relation,  whose  general  posi- 
tion is  quite  different.  Forwarding  merchants 
'in  the  United  States  are  generally  regarded 
as  warehousemen,  unless  they  take  upon  them- 
selves the  duty  and  the  responsibility  of  com- 
mon carriers,  which  they  do  when  they  begin  to 
act  in  that  character.  On  the  other  hand,  com- 
mon carriers,  as  railroad  companies  or  express- 
men, lie  only  under  the  less  responsibility  of 
warehousemen  when  they  cease  to  be  carpers 
of  the  goods  they  have  transported,  or  have  not 
yet  begun  to  carry  those  they  have  taken  for 
future  transport.  It  is  sometimes  difficult  to 
draw  the  line  in  particular  cases,  and  say 
whether  a  person  or  company  is  liable  without 
fault  because  the  goods  were  then  in  his  or  its 
possession  as  carrier,  or  liable  only  for  fault 
because  the  transit  had  not  begun,  or  had  ter- 
minated. The  general  principle  is  quite  certain, 
although  the  authorities  are  far  from  uniform 
in  their  application  of  it.  If  the  carrier  receives 
them  to  carry  at  once  or  as  soon  as  he  can,  he 
holds  them  as  carrier;  if  he  is  to  keep  them 
until  a  distant  period  of  transit,  until  then  he 
is  only  a  warehouseman.  If  the  actual  transit 
have  ceased,  some  courts  hold  that  his  liability 
ceases  at  once;_  and  it  undoubtedly,  does  so 
when,  after  he  is  ready  to  deliver  them,  they 
are  left  on  his  hands  and  he  awaits  the  call  of 
the_  owner  or  consignee.  A  warehouseman  has 
a  lien  on  goods  in  his  care  for  the  storage  of 
them.  He  may  deliver  a  part  and  retain  his  lien 
on  the  residue  for  all  his  charge  for  all  the 
goods,  if  all  were  delivered  fo  him  as  one  bail- 
ment. But  he  has  no  general  lien  on  any  goods 
for  all  demands  against  the  owner,  or  for  the 
storage  of  other  goods. 

Warehoasiiig  Sjrstem,  the  system  by 
which  goods  liable  to  excise  or  customs  duty 
are  kept  in  warehouses  without  the  duty  being 
paid  on  them  till  they  pass  to  the  consumer 
or  the  retail  dealer.  Goods  liable  to  duty  are 
warehoused  in  a  bonded  warehouse,  and  are 
called  goods  in  bond.-    The  ports  at  which  par- 


ticular kinds  of  goods  may  be  warehoused  are 
determined;  but  the  system  has  been  gradually 
relaxed  so  as  to  admit  of  every  important  port 
being  used  for  warehousing,  and  even  important 
inland  towns  are  admitted  as  warehousing 
centres.  The  warehouse  is  kept  by  a  bonded 
store-keeper,  who  gives  a  bond  of  sufficient 
value,  and  with  satisfactory  security  to  the  gov- 
ernment for  the  performance  of  his  duties. 
When  goods  are  warehoused  by  an  importer  in 
a  bonded  store  they  may  be  transferred  by  an 
order,  addressed  by  the  importer  to  the  store- 
keeper, to  any  other  person,  the  new  owner 
assuming  the  responsibilities  of  the  importer. 
Goods  in  a  bonded  store  are  always  open  to  the 
inspection  of  the  officers  of  customs,  and  can 
only  be  inspected  by  the  owner  in  the  presence 
of  the  proper  officer.  Any  importer  who  fraud- 
ulently gains  access  to  goods  stored  by  him 
without  the  presence  of  the  proper  officer  is 
liable  to  a  penalty  of  $500.  Goods  must  be 
stored  and  remain  in  store  in  their  origmal 
packages,  unless  when  permission  is  given  be- 
fore or  after  storing  to  sort  or  repack  them 
Any  infringement  of  this  regulation,  or  of  the 
regulations  for  storing  or  removing  goods,  sub- 
jects to  heavy  penalties,  commonly  to  the  for- 
feiture of  the  goods.  Goods  under  bond  may 
on  application  be  removed  at  the  expense  of  the 
owner  as  often  as  required  from  one  warehouse 
to  another,  or  by  coast,  or  inland  carriage,  from 
one  port  to  another,  being  stored  on  the  same 
terms  in  the  new  port  or  warehouse  as  in  the 
old.  The  warehouse-keeper  is  bound  to  store 
the  goods  so  that  easy  access  can  be  had  to  each 
package.  The  keeper  of  the  warehouse  is  liable 
for  the  duty  on  any  goods  taken  out  of  the 
warehouse  without  proper  authority;  but  if 
goods  are  improperly  removed  by  a  customs- 
officer_  no  duty  is  exigible.  Goods  which  have 
been  in  warehouse  for  five  years  must  be  re- 
warehoused,  or  they  will  be  liable  to  be  sold. 

Warfield,  war'feld,  Benjamin  Brecken- 
ridge,  American  educator:  b.  Lexington,  Ky., 
5  Nov.  1851.  He  was  graduated  from  Prince- 
ton in  1871,  from  the  Princeton  Theologrical 
Seminary  in  1876,  and  studied  at  the  University 
of  Leipsic  in  1877.  The  next  year  he  became 
instructor  in  New  Testament  literature  and 
exegesis  at  the  Western  Theolo^cal  Seminary, 
Allegheny,  Pa.  He  was  appointed  professor 
of  those  branches  in  1879,  and  in  1887  he  re- 
signed to  accept  the  chair  of  didactic  and  polem- 
ical theology  at  Princeton,  which  he  still  occu- 
pies. He  edited  the  <  Presbyterian  and  Re- 
formed Review'  in  1890-1902,  and  has  written: 
<The  Divine  Origin  of  the  Bible>  (1882)  ;  'Au- 
gustine's Anti-Pelagian  Treatise'  (1887)  ;  <The 
Right  of  Systematic  Theology'  (1897) ;  <Acts 
and  Pastoral  Epistles'  (1902) ;  'The  Power  of 
God,  Unto  Salvation'  (1903)  ;  etc.  He  is  prom- 
inent as  a  conservative  leader  in  his  denomina- 
tion. 

Warfield,  Ethelbert  Dudley,  American 
college  president,  brother  of  B.  B.  Warfield 
(q.v.)  :  b.  Lexington,  Ky.,  16  March  1861.  He 
was  graduated  from  Princeton  in  1882  and  from 
the  Columbia  Law  School  in  1885.  In  1886-8 
he  was  engaged  in  law  practice  at  Lexington, 
but  in  1888  accepted  the  chair  of  history  and 
the  presidency  of  Miami  University,  Oxford, 
Ohio,  resigning  in  1891  to  accept  a  like  posi- 
tion at  Lafayette  College,  Easton,  Pa.,  where  he 
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still  remains.  He  was  ordained  to  the  Presby- 
terian ministry  in  1899  and  has  published:  *The 
Kentucky  Resolutions  of  1798'  (1887)  ;  <At  the 
Evening  Hour>  (1898) ;  'Memoir  of  Joseph 
Cabell  Breckenridge,  U.  S.  N.>  (1898);  etc. 

Warhain,  war'am,  William,  English  prel- 
ate, archbishop  of'  Canterbury:  b.  Hampshire 
about  1450;  d.  22  Aug.  1532.  He  was  educated 
at  New  College,  Oxford,  of  which  he  became 
a  fellow  in  1475.  He  acted  for  a  time  as  ad- 
vocate in  the  Court  of  Arches  and  moderator 
of  the  civil  law  school  at  Oxford,  and  in  1493 
was  ordained  subdeacon.  He  was  granted  the 
living  of  Barley,  Herts,  in  1495,  and  that  of 
Cottenham,  near  Cambridge,  in  1500,  and  held 
both  till  1502,  when  he  was  consecrated  bishop 
of  London.  He  was  formally  installed  as  arch- 
bishop of  Canterbury  in  1504,  and  about  the 
same  time  he  was  appointed  lord-chancellor 
after  17  months'  service  as  keeper  of  the  great 
seal.  From  1506  till  his  death  ne  was  chancel- 
lor of  Oxford  University.  He  performed  the 
ceremony  of  coronation  in  1509,  after  the  ac- 
cession of  Henry  VIH.,  and  in  1515  was  suc- 
ceeded by  Wolsey  in  the  lord-chancellorship. 
When  Wolsey  had  been  raised  to  the  dignity 
of  papal  legate  there  was  much  friction  be- 
tween him  and  Warham  in  their  official  capaci- 
ties. Warham's  action  in  regard  to  the  divorce 
question  was  weak  and  subservient,  but  shortly 
before  his  death  he  made  a  protest  against  the 
acts  of  the  parliament  undermining  the  papal 
authority.  In  his  earlier  years  he  was  much 
'•mployed  on  foreign  embassies.  Consult:  Camp- 
bell, <Lives  of  the  Lord-Chancellors*  (1845-^) ; 
Hook,  Lives  of  the  Archbishops  of  Canterbury,* 
new  series,  Vol.  L  (1868). 

Waring,  waring,  George  Edwin,  Ameri- 
can sanitary  engineer:  b.  Poundridge,  N.  Y., 
4  July  1833;  d.  New  York  29  Oct.  1898.  He 
was  a  pupil  in  agriculture  of  James  J.  Mapes, 
in  1853-5  lectured  in  Vermont  and  Maine  on 
improved  farming  methods,  and  in  1855  was 
made  by  Horace  Greeley  manager  of  the  latter's 
well-known  experimental  farm  at  Chappaqua, 
N.  Y.  In  1857-61  he  was  agricultural  and 
drainage  engineer  of  Central  Park,  New  York, 
whose  drainage  system  he  planned.  Having 
entered  the  Federal  army  in  1861  as  major  of 
the  39th  New  York  volunteers  (Garibaldi  Hus- 
sars), he  fought  at  the  first  Bull  Run,  was 
transferred  to  the  Department  of  the  South- 
west, recruited  a  battalion  of  cavalry  (Fremont 
Hussars)  at  St  Louis,  and  when  these  were 
consolidated  with  other  troops  to  form  the  4th 
Missouri  cavalry,  he  was  made  colonel  of  that 
regiment.  He  served  as  such  until  mustered 
out  of  the  service  in  1865.  In  1867-77  he  was 
manager  of  the  Ogden  Farm,  Newport,  R.  I., 
writing  during  that  time  the  *Ogden  Farm 
Papers*  for  the  'American  Agriculturist.*  At 
the  time  of  the  yellow-fever  epidemic  in  Mem- 
phis, Tenn.,  in  1878,  he  was  appointed  to  alter 
the  drainage  system  there;  and  subsequently  he 
devoted  himself  _  to  sanitary  engineering.  In 
1882  he  was  appointed  a  member  of  the  National 
Board  of  Health,  with  which  he  remained  con- 
nected for  several  years ;  and  in  1894  he  became 
assistant-engineer  of  New  Orleans.  From  1895 
to  1898  he  was  street-cleaning  commissioner  of 
New  York;  during  his  administration  he  thor- 
oughly reorganized  his  department  and  broutfht 
it  to  a  high  state  of  efficiency.    In  1898  he  was 


selected  to  be  head  of  a  commission  for  tne 
improvement  of  sanitary  conditions  in  Havana, 
Cuba,  with  the  purpose  of  eradicating  yellow 
fever.  He  prepared  a  detailed  report  of  gi^at 
value,  but  died  of  the  fever  not  long  after  his 
return  to  the  United  States.  He  was  a  mem- 
ber of  the  Institution  of  Civil  Enpneers,  Great 
Britain,  fellow  of  the  Sanitary  Institute  of  Great 
Britain,  honorary  member  of  the  Royal  Insti- 
tute of  Engineers,  Holland,  and  corresponding 
member  of  the  American  Institute  of  Archi- 
tects. Among  his  published  works  are:  <The 
Elements  of  Agriculture*  (1854)  ;  'Whip  and 
Spur*  (187s);  <A  Farmer's  Vacation*  (1876); 
'Village  Improvements  and  Farm  Villages* 
(1877) ;  'Sewerage  and  Land  Drainage* 
(1889) ;  and  'Modern  Methods  of  Sewage  Dis- 
posal*  (1894). 

Wark,  David,  Canadian  legislator:  b.  near 
Xxjndonderry,  Ireland,  19  Feb.  1804;  d.  Fred- 
ericton,  N.  B.,  20  Aug.  1905.  In  1825  he 
emigrated  to  New  Brunswick,  there  took  up 
shipbuilding,  bookkeeping,  and  teaching  until 
L836,  turned  to  mercantile  life  at  Richibucto, 
later  adding  to  his  interests  milling  and  lumber- 
trade.  He  held  office  as  a  county  magistrate 
and  judge  of  the  court  of  common  pleas,  in 
1842  was  elected  from  the  county  (Kent)  to 
the  provincial  legislature,  and  in  1846  re- 
elected. From  1851  to  1867  he  was  a  repre- 
sentative of  the  county  in  the  legislative  coun- 
cil, being  in  1858-62  in  the  executive  council, 
and  for  a  time  holding  the  post  of  receiver- 
general.  In  1867  he  was  one  of  the  original 
senators  appointed  to  the  Senate  of  Canada 
under  the  British  North  America  act.  Through- 
out his  political  career  he  was  identified  with 
the  Liberal  party.  In  the  development  of  agri- 
culture, the  extension  of  trade,  and  the  pro- 
motion of  education,  he  was  prominently  con- 
cerned. He  undertook  in  1847  the  furtherance 
of  legislation  favoring  reciprocal  trade  between 
the  provinces,  and  such  legislation  eventually 
proved  of  influence  in  connection  with  the 
reciprocity  treaty  of  1854  between  Canada  and 
the  United  States.  The  perfected  system  of 
the  New  Brunswick  savings  bank  was  largely 
due  to  his  initiative;  and  he  was  chiefly  instru- 
mental in  bringing  about  the  movement  which 
in  1847  resulted  in  the  constitution  of  the  pro- 
vincial board  of  education  of  New  Brunswick, 
with  the  attendant  changes,  and  in  the  reor- 
ganization of  King's  College  as  the  Univer- 
sity of  New  Brunswick  (1859).  His  centenary 
was  formally  observed  in  1904  by  the  presenta- 
tion of  addresses,  it  being  claimed  for  him  that 
he  was  the  world's  oldest  legislator;  and  on 
28  April  a  portrait  of  him  by  W.  Forbes, 
A.R.C.A.,  was  unveiled  in  the  Senate.  Consult 
an  article  by  Crockett  in  the  'Westminster 
Magazine*   (Toronto)  for  June  1903. 

Warkamoo'wee,  in  Ceylon,  the  name  of  a 
canoe  used  with  outriggers.  It  is  generally 
maniied  by  four  or  five  Lascars,  who  sit  grouped 
together  for  hours  at  the  end  of  the  lever,  add- 
ing or  taking  away  a  man  according  to  the 
strength  of  the  wind.  These  canoes  often  sail 
10  miles  an  hour. 

Warm-blooded  Animals,  the  name  given 
to  mammals  and  birds,  in  contradistinction  to. 
fishes,  amphibians,  and  reptiles,  and  to  all  in- 
vertebrate animals.    See  Animal  Heat. 
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War'man,  Cy,  American  journalist:  b. 
Greenup,  111.,  22  June  1855.  ^^  engaged  as  a 
farmer  and  wheat  broker  in  Illinois  until  1880 
when  he  removed  to  Colorado.  He  became 
editor  of  the  'Western  Railway,*  Denver,  Colo., 
in  1888;  of  the  Creede,  Colo.,  'Chronicle'  in 
1892 ;  and  in  1892  was  introduced  to  the  public 
as  the  "Poet  of  the  Rockies"  by  the  New  York 
Sun.  He  went  to  New  York  in  1893  and  has 
since  been  engaged  in  literary  work.  He  wrote 
the  words  of  the  popular  song  'Sweet  Marie* 
and  has  published:  'Tales  of  an  Engineer* 
(1895);  'Snow  on  the  Headlight*  (1899); 
'Short  Rails*  (1900)  ;  a  volume  of  verse;  etc. 

Warming  and  Ventilation.  See  Heating 
AND  Ventilation. 

War'moth,  Henry  Clay,  American  politi- 
cian and  soldier:  b.  McLeansboro,  111.,  9  May 
1842.  He  was  admitted  to  the  bar  in  1861  and 
became  district  attorney  of  the  i8th_  judicial 
district  of  Missouri  in  1862,  but  resigned  to 
enter  the  Union  army.  He  was  appointed  lieu- 
tenant-colonel, was  engaged  in  the  assaults  on 
Vicksburg  of  19-22  May  1862,  and  was  present 
at  the  battles  of  Lookout  Mountain  and  Mis- 
sionary Ridge.  He  served  in  the  Texan  cam- 
paign and  was  afterward  judge  of  the  military 
court  of  the  Department  of  the  Gulf  until  the 
close  of  the  war.  He  became  military  gov- 
ernor of  Louisiana  in  1868  and  was  inaugurated 
civil  governor  upon  the  adoption  of  its  new 
constitution,  an  office  he  occupied  until  1873. 
He  was  a  member  of  the  Louisiana  legislature 
in  1876-7  and  collector  of  customs  at  New  Or- 
leans in  1889-93.  He  was  one  of  the  builders 
of  the  New  Orleans,  Fort  Jackson  &  Grand 
Isle  Railroad,  of  which  he  is  president. 

Warner,  war'n^r,  Anna  Bartlett  (*Amy 
LoTHROP**),  American  novelist,  sister  of  Susan 
Warner  (q.v.)  :  b.  New  York  1820.  She  col- 
laborated with  her  sister  in  writing  the  novels: 
<Say  and  Seal*  (i860)  ;  <Wych  Hazel*  (1876)  ; 
and  'The  Gold  of  Chickaree*  (1876).  Her  own 
publications  include:  'Dollars  and  Cents*  (2 
vols.,  1853)  ;  'My  Brother's  Keeper*  (1855)  ; 
'Stories  of  Vinegar  Hill*  (1871)  ;  'The  Fourth 
Watch*  (1874);  'The  Light  of  the  Morning* 
(1882)  ;  'Cross  Corners*  (1887) ;  etc 

Warner,  Beverley  Ellison,  American 
Protestant  Episcopal  clergyman:  b.  Jersey  City, 
N.  J.,  14  Oct.  1855.  He  was  educated  at  Prince- 
ton and  Trinity  colleges  and  at  Berkeley  Di- 
vinity School,  Middletown,  Conn.,  took  orders 
in  1879,  and  is  now  rector  of  Trinity  Church, 
New  Orleans,  La.  He  is  author  of  'Troubled 
Waters,*  a  novel  (1885)  ;  and  has  also  written: 
'English  History  in  Shakespeare's  Plays* 
^1894) ;  'The  Young  Man  in  Modern  Life* 
(1902);  etc 

Warner,  Charles  Dudley,  American  editor 
and  author:  b.  Plainfield,  Hampshire  County, 
Mass.,  12  Sept.  1829 ;  d.  Hartford,  Conn.,  20  Oct. 
1900.  Graduated  from  Hamilton  College  in 
1851  and  from  the  law  school  of  the  Univer- 
sity of  Pennsylvania  in  1856,  he  was  admitted  to 
the  bar  in  the  latter  year  at  Philadelphia,  and 

firactised  his  profession  at  Chicago  in  1856-60. 
n  i860  he  became  assistant  editor  of  the  Hart- 
ford (Conn.)  Evening  Press,  and  in  1861  its 
editor-in-chief.  This  newspaper  was  consoli- 
dated in  1867  with  the  Courant,  a  morning  jour- 
nal, and  Warner  was  a  part-owner  and  long 


assistant  editor  of  the  latter,  though  eventuallji 
his  connection  with  the  paper  was  largely  that 
of  a  literary  contributor.  Some  letters  of  travel 
in  America  and  Europe  in  i8^-;9,  printed  in 
the  Courant,  were  widely  copied,  and  his 
articles  published  in  book- form  in  1870  as  'My 
Summer  in  a  Garden,'  placed  him  high  in  the 
list  of  American  humorists.  From  1884  to  1891 
he  was  in  charge  of  the  'Editor's  Drawer*  de- 
partment of  'Harper's  Magazine,'  and  in  1892 
was  transferred  to  that  of  the  'Editor's  Study- 
in  the  same  magazine.  He  was  particularly  suc- 
cessful in  the  essay,  in  which  he  combined 
shrewd  observation  and  cultured  humor  in  a 
manner  in  many  ways  resembling  that  of  Wash- 
ington Irving.  He  was  a  discerning  critic  as 
well;_  and  in  addition  to  his  literary  activities 
was  identified  with  various  philanthropic  work. 
Hi?  further  publications  include:  'A  Book  of 
Eloquence'  (1853);  'Saunterings'  (1872); 
'Backlog  Studies'  (1872);  'The  Gilded  Age* 
(with  S.  L.  Clemens,  1873) ;  'Baddeck,  and 
That  Sort  of  Thing*  (1874) ;  'Mummies  and 
Moslems*  (1876 — reissued  as  'My  Winter  on 
the  Nile*) ;  'In  the  Levant*  (1877)  ;  'Being  a 
Boy*  (1877);  'In  the  Wilderness*  (1878); 
'The  American  Newspaper'  (1879)  ;  'Studies 
of  Irving'  (with  W.  C.  Bryant  and  George  P. 
Putnam,  1880)  ;  'Life  of  Washington  Irving* 
(1881);  'Captain  John  Smith,  Sometime  Gov- 
ernor of  Virginia,  and  Admiral  of  New  Eng- 
land: A  Study  of  His  Life  and  Writings* 
(1881);  <A  Roundabout  Journey*  (1883); 
'Papers  on  Penology*  (with  others,  1886) ; 
'Their  Pilgrimage*  (1886);  'On  Horseback: 
A  Tour  in  Virginia,  Nprth  Carolina,  and  Ten- 
nessee, Published  with  Notes  of  Travel  in  Mex- 
ico and  California'  (1888) ;  'Studies  in  the 
South  and  West,  with  Comments  on  Canada* 
(1889);  <A  Little  Journey  in  the  World:  A 
Novel*  (1889);  'Looking  Forward:  The  Dual 
Government  Realized*  (1890) ;  'Our  Italy, 
Southern  California*  (1890) ;  'As  We  Were 
Saying*  (1891);  'Washington  Irving'  (1892); 
'The  Work  of  Washington  Irving*  (1893); 
'As  We  Go*  (1893);  <The  Golden  House:  A 
Novel*  (1894)  ;  *The  Relation  of  Literature  to 
Life*  (1896)  ;  'The  People  for  Whom  Shake- 
speare Wrote*  (1897).  He  also  edited  the 
'American  Men  of  Letters*  series  and  'A  Li- 
brary of  the  World's  Best  Literature*  (1896-8). 

Warner,  Olin  Levi,  American  sculptor:  b. 
Suffield,  Conn.,  9  April  1844;  d.  New  York  14 
Aug.  1896.  He  studied  in  the  Ecole  des  Beaux 
Arts  in  Paris  and  subsequently  entered  Car- 
peaux's  studio.  In  1872  he  opened  a  studio  in 
New  York,  where  his  work  came  under 
the  eye  of  several  critics  whose  commendation 
secured  his  success.  In  1877-8  he  modeled 
'Twilight,*  which  established  his  reputation. 
Among  other  well  known  works  of  his  may  be 
mentioned  'The  Dancing  Nymph' ;  'Cupid  and 
Psyche' ;  reliefs  of  Joseph  and  other  Indian 
chiefs;  statues  of  Governor  Buckingham  of 
Connecticut,  William  Lloyd  Garrison,  General 
Devens,  etc. 

Warner,  Seth,  American  soldier:  b.  Rox- 
bury.  Conn.,  17  May  1743;  d.  there  26  Dec. 
1784.  Having  removed  in  1763  to  Bennington, 
he  was  promment  in  the  dispute  between  New 
York  and  the  "New  Hampshire  Grants'*  (after- 
ward Vermont),  and  was  outlawed  (i77i)  with 
Ethan  Allen   (q.v.)  and  others.    He  took  part 
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in  the  capture  of  Ticonderoga,  and  12  May 
1775  effected  the  surrender  of  Crown  Point 
with  its  garrison  and  113  cannon.  On  16  Sept. 
1775  he  was  made  by  Montgomery,  in  whose 
Canadian  expedition  he  participated,  colonel  of 
a  regiment  of  Green  Mountain  rangers,  though 
the  provincial  congress  of  New  York  withheld 
his  commission.  On  5  July  1776  he  was  com- 
missioned by  Congress  the  colonel  of  a  regi- 
ment formed  in  pursuance  of  a  resolution  passed 
on  that  day;  and  on  7  July  1777  was  defeated 
by  Fraser  at  the  battle  of  Hubbardton  (q.v.). 
At  the  battle  of  Bennington,  16  Aug.  1777,  he 
arrived  with  his  regiment  in  time  to  meet  the 
enemy's  reinforcement  and  secure  a  victory.  In 
1782  he  withdrew  from  the  service.  Consult 
Chipman,  *The  Life  of  Col.  Seth  Warner,  with 
an  Account  of  the  Controversy  between  New 
York  and  Vermont  from  1763  to  I775>  (1858). 

Warner,  Susan,  American  author:  b.  New 
York  II  July  1819;  d.  Highland  Falls,  Orange 
County,  N.  Y.,  17  March  1885.  For  a  num- 
ber of  years  she  resided  on  Constitution  Island 
in  the  Hudson  River,  opposite  West  Point. 
Her  first  essay  in  literature  was  a  novel  en- 
titled <The  Wide,  Wide  World,'  published  in 
1850  under  the  pseudonym  of  Elizabeth  Wether- 
ell.  This  book  was  in  its  day  next  to  'Uncle 
Tom's  Cabin'  the  most  successful  work  of  fic- 
tion in  America  in  point  of  sales,  and  was 
popular  also  in  Europe.  In  cheaper  editions  it 
still  finds  readers.  It  was  mediocre  in  style 
and  unduly  pietistic  in  its  manner;  and,  says 
Richardson,  •'all  literature  cannot  show  so 
lachrymose  a  book."  It  was  succeeded  by 
•Queechy'  (1852),  which  had  also  a  large  cir- 
culation, and  *The  Hills  of  the  Shatemuc* 
(1856),  containing  many  glimpses  of  American 
scenery.  She  was  also  the  author  of  'The  Law 
and  the  Testimony'  (1853),  in  which  the  texts 
proving  the  great  doctrines  of  Christianity  are 
brought  together  under  their  appropriate  heads; 
<The  Old  Helmet'  (1863)  ;  'Melbourne  House' 
(1864),  and  other  works. 

Warning  Coloration,  in  zoology.  See 
Coloration,  Protective. 

Waro'ra,  or  Wurora,  India,  a  town  in  the 
district  of  Chanda,  Central  Provinces,  on  the 
left  bank  of  the  "Wardha  River,  46  miles  south- 
east of  Wardha.  Here  is  one  of  the  largest 
coal  fields  in  the  peninsula.  A  shaft  passes 
through  a  coal  seam  15Y2  feet  thick  at  a  depth 
of  176  feet,  and  a  little  lower  through  another 
seam  11  feet  thick.  The  field  is  estimated  to 
afford  an  output  of  100,000  tons  per  annum 
for  100  years.  A  narrow  gauge  line  connects 
Warora  with  Wardha  station  on  the  Great  In- 
dian Peninsula  Railway. 

Warp.     See  Weaving. 

Warping,  in  agriculture,  a  mode  of  fertiliz- 
ing poor  or  barren  land  by  means  of  artificial 
inundation  from  rivers  which  hold  large  quan- 
tities of  earthy  matter,  or  warp,  in  suspension. 
The  operation,  which  consists  in  enclosing  a 
body  or  sheet  of  water  till  the  warp  has  de- 
posited, can  only  be  carried  out  on  flat  low- 
lying  tracts  which  may  be  readily  submerged. 

Warrant,  as  a  legal  term,  is  used  to  denote 
various  judicial  writings  which  authorize  offi- 
cers of  the  court  to  act  in  aid  of  justice  such 
as  to  make  arrests,  search  or  seizures,  and  has 
been  defined  as  "an  order  in  writing  in  the  name 


of  the  people  signed  by  a  magistrate  command- 
ing the  arrest  of  the  defendant."  The  power 
is  conferred  upon  justices  of  the  peace,  juc^es, 
of  certain  courts,  and  corporation  officers  who 
are  clothed  with  powers  of  justice  of  the  peace. 
The  warrant  is  addressed  to  a  sheriff,  consta- 
ble, or  other  officer,  commanding  him  to  arrest 
the  body  of  the  person  named  and  bring  him 
before  the  magistrate  or  court  to  answer  or  be 
examined  regarding  some  offense  which  he  is 
charged  with  having  committed;  it  is  not  is^ 
sued  without  probable  cause,  and  is  secured  on. 
the  complaint  of  a  person  who  thinks  that  a) 
public  offense  has  been  committed  and  who  ap- 
pears before  the  justice  of  the  peace  and  re- 
quests that  a  warrant  be  issued.  A  warrant 
must  give  the  name  of  the  accused  or  sufficient 
data  to  establish  his  identity.  It  must  state 
the  offense  in  respect  to  which  the  magistrate 
has  authority  to  issue  the  warrant.  A  returf  , 
must  be  made  by  the  officer  of  his  doing  under 
it,  but  as  there  is  no  set  time  for  a  return,  a 
warrant  remains  in  force  until  it  is  executed. 
There  are  various  other  forms  of  warrant,  such 
as  search  warrant  of  commitment,  death  war- 
rant, extradition  warrant,  dividend  or  interest 
warrant,  land  warrant,  landlord's  warrant,  tax 
warrant,  warrant  in  bankruptcy,  and  municipal 
warrants. 

Warrant  Officer,  a  rank  in  the  navy 
divided  into  three  classes  —  gunners,  boatswains, 
and  carpenters,  the  gunners  taking  precedence 
of  the  other  two.  Formerly,  before  ironclads 
superseded  wooden  ships,  there  was  only  one 
officer  of  this  rank  of  each  class  carried  on 
board  even  the  largest  ships.  Now,  in  addition 
to  the  officer  of  each  class  appointed  to  carry 
out  the  special  duties  of  gunner,  boatswain,  and 
carpenter  on  board  every  ship,  there  are  usually 
three  or  four  junior  gunners  or  boatswains  ap- 
pointed to  battleships  and  some  of  the  larger 
of  other  classes  of  ships  to  perform  what  are 
called  quarter-deck  duties,  in  addition  to  which 
in  many  of  the  larger  ships  an  extra  gunner  or 
boatswain  is  appointed  for  torpedo  duties.  See 
Navy  of  the  United  States. 

War'ranty,  as  a  legal  term  is  used  as  a 
promise  or  covenant  or  an  undertaking  on  the 
part  of  one  person  to  answer  for  the  statements 
made  of  the  thing  warranted  to  be  as  repre- 
sented, and  to  indemnify  against  loss,  in  case 
of  failure.  There  are  two  general  classes,  ex- 
press and  implied.  An  express  warranty  is 
one  made  expressly  in  given  terms,  such  as,  in 
insurance,  to  indicate  that  an  undertaking  on 
the  part  of  the  insured  that  certain  alleged  facts 
are  as  he  represents  them  to  be ;  in  real  estate, 
that  the  grantor  has  a  legal  title  to  the  lands 
conveyed;  in  sales,  that  the  seller  assures  the 
quality,  or  the  title  to  the  property  sold.  A 
warranty  in  a  sale  of  personal  property  is  a 
statement  made  at  the  time  of,  and  as  part  of 
the  sale,  that  the  goods  or  article  sold  is  as 
represented.  A  warranty  is  implied  when  the 
law  derives  it  by  implication  or  inference  from 
the  nature  of  the  transaction.  No  particular 
form  of  words  is  necessary  to  create  a  war- 
ranty. It  is  the  subject  matter  of  a  statement 
and  the  circumstances  under  which  it  is  made 
that  are  considered  rather  than  the  form. 

A  warranty  is  not  valid  unless  supported 
by  a  consideration.  In  case  of  a  breach  of  war- 
ranty the  vendee  may  sue  for  the  purchase  price 
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or  may  claim  damages,  and  is  not  bound  to 
return  the  goods.  Proof  of  a  warranty  in  a 
written  contract  must  be  shown  in  writing. 
Oral  warranty  cannot  be  admitted  as  evidence  - 
to  vary  the  terms  of  a  written  contract  except 
where  the  warranty  is  an  independent  agree- 
ment and  where  the  writing  does  not  embrace 
the  whole  contract. 

Warren,  wor'en,  Sir  Charles,  British  gen- 
eral: b.  Bangor  7  Feb.  1840.  He  received  a 
military  education  at  Sandhurst  and  Woolwich, 
joined  the  Royal  Engineers  in  1857,  and  in 
1861-S  was  engaged  in  a  survey  of  Gibraltar. 
During  the  three  years  following  1867  he  car- 
ried out  exploring  work  in  Palestine  for  the 
Palestine  Exploration  Fund,  and  in  1876  was 
a  commissioner  for  settling  the  western  boun- 
dary of  the  Orange  Free  State.  He  commanded 
the  Diamond  Fields  Horse  in  the  KaiBr  war  of 
1878,  and  during  the  immediately  succeeding 
Griqua  and  Bechuana  campaigns  was  com- 
mander of  the  field  force.  He  returned  to  Eng- 
land in  1880,  and  during  the  next  four  years 
was  attached  to  the  Chatham  school  of  military 
engineering  as  instructor  in  surveying.  He 
commanded  the  Bechuanaland  expedition  of 
1884-5,  and  was  in  command  at  Suakim.  From 
1886  till  his  resignation  in  1888  he  was  chief 
commissioner  of  &e  metropolitan  police  of  Lon- 
don, and  for  five  years  from  i88g  was  in  com- 
mand of  the  troops  in  the  Straits  Settlements, 
with  the  temporary  rank  of  major-general.  He 
was  commander  of  the  Thames  district  1895-8; 
commanded  a  division  in  the  South  African 
war  of  1899-1902,  and  co-operated  with  Sir 
Redvers  Bulier  in  that  attempt  to  relieve  Lady- 
smith  with  which  the  occupation  of  Spion  Kop 
is  prominently  associated.  He  was  afterward 
appointed  military  governor  of  Griqualand  West. 
He  has  published  'Underground  Jerusalem* 
(1876);  <The  Temple  or  the  Tomb>  (1880); 
ind,  with  C.  R.  Conder,  'Jerusalem'  (i8i84). 

Warren,  Francis  Emroy,  American  legis- 
lator: b.  Hinsdale,  Mass.,  20  June  1844.  He 
served  in  the  Civil  War  as  a  non-commissioned 
ofiBcer  in  1862-5  and  received  a  Congressional 
medal  for  gallant  conduct  at  Fort  Hudson.  He 
removed  to  Wyoming  in  1868,  became  active  in 
politics,  was  a  member  and  president  of  the 
council,  mayor  of  Cheyenne,  treasurer  of  the 
Territory,  and  in  1885-0  was  governor.  In  1889 
he  again  became  governor  and  upon  Wyoming's 
admission  to  statehood  in  1890  was  elected  first 
governor  of  the  State;  before  the  expiration 
of  his  term,  however,  he  was  elected  to  the 
United  States  Senate,  and  has  been  re-elected 
1894,  1900,  and  1907. 

Warren,  Frederick  Morris,  American  phi- 
lologist: b.  Durham,  Maine,  9  July  1859.  He 
was  graduated  from  Amherst  in  1880  and  en- 

faged  as  instructor  in  modern  languages  at 
ohns  popkins  in  1886-91.  In  1891-1901  he 
was  professor  of  Romance  languages  at  the 
Western  Reserve  University,  and  since  1901  has 
been  professor  of  modern  languages  at  Yale. 
He  has  published:  <A  Primer  of  French  Lit- 
erature' (1889);  'History  of  the  Novel  Pre- 
vious to  the  Seventeenth  Century'  (1895),  etc.; 
and  has  also  edited :  <  Selections  from  Victor 
Hugo'  (1893)  ;  'French  Prose  of  the  Seven- 
teenth Century'  (1899) ;  Lamartine's  'Grazi- 
ella>   (1900);  and  'Racine'   (1903);  etc. 


Warren,  Gouvemeur  Kemble.  American 
military  officer:  b.  Cold  Spring,  N.  Y.,  fi  Jan. 
1830;  d.  Newport,  R.  I.,  8  Aug.  1882.  He  was 
graduated  from  West  Point  in  1850,  was  as- 
signed to  the  engineering  corps,  and  until  1859 
was  engaged  in  making  river  and  railway  sur- 
veys between  the  Mississippi  River  and  the 
Pacific  Ocean.  He  was  assistant  professor  of 
mathematics  at  West  Point  from  1859-61,  when 
he  became  lieutenant-colonel  and  later  colonel 
and  captain  of  volunteers.  For  service  at 
Gaines'  Mills  in  1862  he  was  promoted  briga- 
dier-general, and  he  became  chief  of  topograph- 
ical engineers  in  1863,  rising  to  chief  of  engi- 
neers- in  the  Army  of  the  Potomac  in  that 
year.  He  was  on  the  staff  of  Gen.  Meade  at 
the  battle  of  Gettysburg,  where  on  2  July  he 
seized  and  held  Little  Round  Top,  the  key  to 
the  Federal  position.  He  was  promoted  major- 
general  of  volunteers  in  May  1863  and  in  1864 
assumed  command  of  the  Fifth  corps  in  the  Army 
of  the  Potomac.  He  was  subsequently  placed 
in  command  of  the  Department  of  the  Missis- 
sippi and  in  1865  was  mustered  out  of  the 
volunteer  service  as  brevet  brigadier-general  of 
regulars.  He  continued  in  the  army,  engaged 
in  various  surveys,  and  in  1879  was  promoted 
lieutenant-colonel.  A  statue  was  unveiled  to 
his  memory  on  Little  Round  Top,  Gettysburg, 
8  Aug.  1888.  He  published  various  reports  and 
<An  Account  of  the  5th  Army  Corps  at  Five 
Forkk'   (1866). 

Warren,  Henry  Kimball,  American  col- 
lege president:  b.  Cresco,  Iowa,  31  May  1858. 
He  was  graduated  from  Olivet  College  in  1^2, 
was  principal  of  the  public  schools  of  Mount 
Pleasant,  Mich.,  1882-3,  and  of  those  at  Hanni- 
bal, Mo.,  1883-9.  He  was  president  of  Gates 
College,  Nebraska,  1889-94,  of  Salt  Lake  Col- 
lege, Utah,  1894-5,  and  has  been  president  of 
Yankton  College,  South  Dakota,  from  1895. 

Warren,  Henry  White,  American  Metho* 
dist  bishop:  b.  Williamsburg,  Mass.,  4  Jan. 
1831.  He  was  graduated  from  Wesleyan  Uni- 
versity in  1853  and  in  1855  was  admitted  into 
the  Methodist  Conference.  He  was  engaged 
for  15  years  in  various  pastorates  in  Massachu- 
setts; served  in  the  Massachusetts  house  of 
representatives  in  1861-2;  was  pastor  of  the 
Arch  Street  Church  in  Philadelphia  in  1871-4, 
and  in  1877-80;  and  in  1880  was  elected  bishop. 
He  has  traveled  in  almost  all  parts  of  the 
United  States  in  the  performance  of  his  epis- 
copal duties  and  visited  Japan  for  inspecting 
the  Methodist  Church  missions  in  1888.  He 
edited  'The  Study'  in  1896-1900  and  has  pub- 
lished: 'Sights  and  Insights'  (1874)  ;  'Recrea- 
tions in  Astronomy'  (1879);  '"The  Bible  in 
the  World's  Education'  (1892);  'Among  the 
Forces'   (1898);  etc. 

Warren,  James,  American  Revolutionary 
leader:  b.  Plymouth,  Mass.,  28  Sept.  1726;  a. 
there  27  Nov.  1808.  He  was  graduated  at  Har- 
vard in  1745,  and  for  several  years  was  en- 
gaged in  mercantile  pursuits  at  Plymouth.  He 
was  elected  a  member  of  the  general  court 
from  Plymouth  in  1766,  was  uniform  in  his 
support  of  the  rights  of  the  colonies,  and  re- 
mained in  that  assembly  until  it  was  dissolved 
in  1774.  In  1772  he  took  a  leading  part  in  the 
establishment  of  committees  of  correspondence 
for  the  different  colonies,  a  measure  generally 
adopted.    He  became  president  of  the  Massa- 
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diusetts  provincial  congress  in  177s,  was  pay- 
master to  the  Continental  anny  while  it  was  at 
Cambridge,  after  the  adoption  of  the  Massachu- 
setts State  constitution  was  for  several  years . 
speaker  of  the  House,  and  held  also  a  seat  in 
the  navy  board. 

Warren,  Sir  John  Borlase,  English  naval 
officer:  b.  Stapleford,  Nottinghamshire,  1754; 
d.  Greenwich  27  Feb.  1822.  He  entered  the 
navy  as  midshipman  and  after  serving  in  that 
capacity  for  some  time  studied  at  Emanuel  Col- 
lege, Cambridge,  and  took  his  degree  in  1776. 
In  1774  he  entered  parliament  as  member  for 
Marlow,  and  in  1775  was  created  a  baronet. 
In  1793,  on  the  commencement  of  the  war  with 
France,  he  was  appointed  to  the  Flora  frigate, 
and    in    1795    commanded    the    expedition    to 

guiberon  Bay  to  assist  the  insurrectionists  of 
>  Vendee,  which  was  unsuccessful.  On  11 
Oct.  1798  he  fell  in  with  a  French  squadron  off 
the  coast  of  Ireland  destined  for  the  invasion 
of  that  country,  and  captured  the  Hoche  line- 
of-battle  ship  and  three  frigates.  For  this  he 
was  subsequently  made  rear-admiral  of  the  blue. 
He  continued  in  the  navy  until  the  peace  of 
Amiens,  when  he  was  made  privy  councillor 
and  sent  to  Russia  as  ambassador  extraordinary 
and  minister  plenipotentiary,  and  there  man- 
aged some  delicate  negotiations  with  regard  to 
the  retention  of  Malta  with  p;reat  ability.  On 
his  return  he  again  entered  into  service,  sub- 
sequently became  vice-admiral,  and  in  1812  re- 
ceived the  chief  command  in  North  America 
and  the  West  Indies.  He  is  the  supposed  au- 
thor of  an  anonymous  work  entitled  *A  View 
of  the  Naval  Force  of  Great  Britain'  (8  vols., 
1791). 

Warren,  John  Byrne  Leicester,  30  Baron 
De  Tablev,  English  poet:  b.  Tabley  House, 
Cheshire,  26  April  1835;  d.  Ryde,  Isle  of  Wight, 
22  Nov.  1895.  He  was  educated  at  Eton  and 
Oxford,  was  called  to  the  bar,  and  after  a 
short  diplomatic  experience,  devoted  himself 
to  literature.  His  life  was  passed  in  retirement, 
although  he  was  the  personal  friend  of  Tenny- 
son, Browning,  Gladstone,  and  other  eminent 
men  of  his  day.  His  poetry,  which  reveals  many 
excellencies  of  style  as  well  as  depth  of  thought, 
appeals  to  the  cultivated  few,  but  not  to  the 
general  public.  His  earliest  work  appeared  with 
the  signature  «G.  F.  Preston"  (1858-62),  and 
later  he  used  the  pseudonym  "William  Lancas- 
ter." After  1873  his  work  appeared  with  his 
own  name,  John  Leicester  Warren.  In  1893 
he  published  'Poems  Dramatic  and  Lyrical  by 
Lord  De  Tabley,'  which  met  with  qualified 
success,  and  in  1895  a  second  series  appeared. 
Among  his  other  volumes  of  verse  are  *Prse- 
terita>  (1870);  <Philoctetes>  (1867);  <Orestes> 
(1868) ;  <Rehearsals>  (1870) ;  and  'Searching 
the  Net'  (1873).  He  also  wrote  two  novels, 
<A  Screw  Loose'  (1868);  <  Ropes  of  Sand' 
(i86g). 

Warren,  Joseph,  American  patriot:  b. 
Roxbury,  Mass.,  11  June  1741;  d.  Charlestown, 
Mass.,  17  June  1775.  He  was  graduated  from 
Harvard  in  1759,  studied  medicine  with  Dr. 
James  Lloyd  of  Boston,  entered  the  practice  of 
his  profession  in  1764,  and  from  the  time  of  the 
Stamp  Act  (q.v.)  (1765)  contributed  to  the 
press.  On  the  occasion  of  the  Townshend  reve- 
nue acts  (see  Townshend,  Charles,  1725-67), 
imposing  duties  on  paper,  glass,  painter's  colors. 


and  tea,  legalizing  writs  of  assistance,  and 
forming  a  board  of  customs,  Warren  printed  in 
the  Boston  'Gazette'  over  the  signature  *A 
True  Patriot,*  a  letter  which  caused  Governor 
Francis  Bernard  to  attempt  the  prosecution  of 
the  publishers  on  the  ground  that  the  article 
tended  to  bring  the  royal  government  into  con- 
tempt. The  attorney-general  began  proceed- 
ings, but  the  grand-jury  refused  to  find  a  bill. 
In  1770  Warren  was  one  of  the  committee  of 
safety  appointed  after  the  "Boston  massacre* 
of  S  March,  and  in  1772  he  pronounced  the 
memorial  oration  at  the  anniversary  of  that 
event.  With  Samuel  Adams  (q.v.)  and  James 
Otis  (q.v.)  he  was  recorded  in  November  1772 
as  a  member  of  the  first  committee  of  cor- 
respondence, and  during  the  next  two  years 
busily  co-operated  with  Adams.  When  the  lat- 
ter left  Boston,  10  Aug.  1774,  to  attend  the 
meeting  of  the  Continental  Congress  at  Phila- 
delphia, Warren  became  the  leading  figure  in 
Massachusetts  political  movements.  When  the 
towns  of  Suffolk  County  assembled  in  conven- 
tion at  Milton,  9  Sept.  1774,  Warren  read  a  set 
of  resolutions,  drawn  up  by  himself  and  since 
known  as  the  "Suffolk  resolves,*  which  de- 
clared that  a  king  who  has  violated  the  char- 
tered rights  of  subjects  forfeits  their  allegiance; 
that  the  "Regulating  act,*  which  had  deprived 
Massachusetts  without  a  previous  notice  and 
without  a  hearing  of  most  important  rights  and 
liberties,  was  null  and  void;  and  directed  tax- 
collectors  to  refuse  to  pay  the  moneys  collected 
to  Gates'  treasurer,  warned  Gates  that  if  patri- 
ots were  arrested  for  political  reasons  royal 
officers  would  be  held  as  hostages,  and  coun- 
seled the  towns  to  choose  their  own  officers  of 
militia.  After  the  meeting  of  the  Provincial 
Congress  in  October  1774,  Warren  was  chair- 
man of  the  committee  of  safety  for  collecting 
military  stores  and  organizing  a  militia,  and  on 
S  March  1775  delivered  his  second  oration  on 
the  anniversary  of  the  "massacre.*  He  was 
unanimously  elected  president  of  the  Provincial 
Congress  at  its  Watertown  meeting,  31  May, 
bein^  thus  made  chief  executive  under  the 
provisional  government.  On  14  June  he  was 
chosen  second  major-general  of  Massachusetts 
forces,  and  on  17  June  went  to  Bunker 
(Breed's)  Hill,  where  he  told  Putnam  ana 
Prescott  that  he  had  come  to  serve  as  a  volun- 
teer aide.  At  the  final  conflict  near  Prescott's 
redoubt  he  was  shot  and  killed.  Webster's 
apostrophe  to  him  in  the  'Bunker  Hill  Oration' 
as  "the  first  great  martyr  in  this  great  cause" 
is  well  known.  The  biography  by  Everett  in 
Sparks'  'American  Biography,'  Vol.  X.  (1838) 
has  been  superseded  by  that  of  Frothingham, 
'Life  and  Times  of  Joseph  Warren'  (1865). 

Warren,  Mercy  Otis,  American  patriot: 
b.  Barnstable,  Mass.,  25  Sept.  1728;  d.  Ply- 
mouth, Mass.,  19  Oct.  1814.  She  was  Mrs. 
James  Warren  (see  Warren,  James),  and 
James  Otis  (q.v.)  was  a  brother.  An  ardent 
patriot,  she  corresponded  with  the  leaders  of 
the  Revolution,  among  them  Samuel  and  John 
Adams,  and  Thomas  Jefferson.  _  She  wrote  some 
dramatic  works  which  were  included  in  her 
volume  of  'Poems,  Dramatic  and  Miscel- 
laneous' (1790).  Of  these  attempts  in  drama 
the  best  is  the  metrical  'Group,'  satirizing  Brit- 
ish and  Tory  leaders.  The  chief  of  her  writ- 
ings, however,  is  the  three- volume  J  History  of 
the    Rise,    Progress,   and    Termination    of   the 
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American  Revolution,  Interspersed  with  •  Bio- 
graphical, Political,  and  Moral  Observations' 
(1805).  Tyler  admits  the  *tone  of  undisguised" 
partisanship  ringing  through  the  book,"  but 
calls  it  a  "powerful  delineation  of  a  "great 
period,"  and  says  its  character-sketches  may 
still  be  found  of  interest. 

Warren,  Richard  Henry,  American  musi- 
cian: b.  Albany,  N.  Y.,  17  Sept.  1859.  He 
studied  under  his  father  and  others  in  this 
country,  and  then  (1880  and  1886)  in  Europe. 
In  1877-9  he  was  organist  and  director  of  music 
•at  the  church  of  Saint  John  the  Evapgelist. 
New  York,  and  in  the  same  city  has  held 
similar  positions  at  the  Reformed  Episcopal 
Church  (1879-80),  All  Souls'  (Author  Me- 
morial) (Thurch  (1880-6),  and  Saint  Bartholo- 
mew's Church  (since  1886).  In  1889-96  and 
again  in  1904  he  was  conductor  of  the  Church 
Choral  Society,  during  the  same  time  conduct- 
ing other  organizations.  Besides  many  church 
anthems  and  services,  songs,  etc.,  his  composi- 
tions include  'I^la*  (1880);  <A11  on  a  Sum- 
mer's Day'  (1M2),  and  <Magnolia>  (1896), 
operettas;  ^Phylhs'  (1897),  a  romantic  opera, 
produced  at  the  Waldorf-Astoria  Theatre  7-21 
May  1900;  *Ticonderoga,*  a  string  quartette; 
and  a  cantata. 

Warren,  Samuel,  English  novelist:  b. 
Denbighshire,  Wales,  23  May  1807;  d.  London 
29  July  1877.  He  studied  medicine  at  Edin- 
burgh and  law  at  the  Inner  Temple,  was  called 
to  the  bar  in  1837,  and  was  made  queen's  coun- 
sel in  1851.  He  was  recorder  of  Hull  (1854- 
74),  represented  Midhurst  in  Parliament 
(1856-9),  and  was  appointed  master  in  lunacy 
in  1859.  His 'earliest  work,  <  Passages  from  the 
Diary  of  a  Late  Physician'  (1832),  appeared  in 
several  editions  in  both  England  and  the 
United  States,  but  his  most  popular  work  was 
*Ten  Thousand  a  Year'  (1841),  which  has 
passed  through  many  editions.  It  appeared  in 
an  abridged  form  in  190;}.  He  published  vari- 
ous other  works,  includmg  'Now  and  Then' 
(1847);  <The  Lily  and  the  Bee'  (1851);  and 
several  law  books. 

Wairen,  William  Fairfield,  American  edu- 
cator: b.  Williamsburg,  Mass.,  13  March  1833. 
He  was  graduated  from  Wesleyan  University 
in  1853,  ordained  in  the  Methodist  ministry  in 
1855,  and  for  several  years  was  professor  of 
systematic  theology  at  the  Mission  Institute, 
Bremen  (now  Martin  Institute,  Frankfort) 
Germany.  In  1866  he  became  acting  president 
of  the  Boston  Theological  Seminary,  and  from 
1873-1903  he  was  president  of  Boston  Uni- 
versity, occupying,  also,  during  that  time,  the 
chair  of  philosophy  of  religion  and  comparative 
theology.  His  writings  include:  'The  True 
Key  to  Ancient  Cosmology'  (1882)  ;  'Paradise 
Found,'  published  also  in  Japanese,  Chinese, 
Spanish,  and  German  (1885);  'The  Story  of 
Gottlieb,'  translated  into  German  and  Arabic 
(1890)  ;  'Constitutional  Law  Questions  in  the 
Methodist  Episcopal  Church'  (1894);  'The 
Religion  of  the  World  and  the  World's  Re- 
ligion'  (1900);  etc. 

Warren,  111.,  village  in  Jo  Daviess  County: 
on  the  Illinois  C,  and  the  Chicago,  M.  &  St.  P. 
R.R.'s;  about  26  miles  east  by  north  of  Galena 
and  25  miles  northwest  of  Freeport.  It  is  in  an 
agricultural  and  «tock-raising  region,  and  near 


the  lead  mines  of  the  Galena  district  A  good 
quality  of  tobacco  is  grown  in  the  vicinity. 
The  chief  industrial  establishments  are  flour 
mills,  creameries,  and  tobacco  factories.  The 
village  has  a  high  school,  graded  schools,  a 
public  library,  and  a  State  bank.  Pop.  (1910) 
1,500. 

Warren,  Ind.,  town  in  Huntington 
County;  on  the  Salomonie  River,  and  on  the 
Toledo,  Saint  Louis  &  Kansas  City  Railroad; 
about  75  miles  north  by  west  of  Indianapolis 
and  15  miles  south  of  Huntington,  the  county- 
seat.  It  is  in  a  region  of  good  farm  lands  and 
in  a  natural-gas  and  petroleum  belt.  The  chief 
manufacturing  establishments  are  flour  and 
lumber  mills,  cooperage,  and  machine  shop. 
There  are  large  shipments  of  hay,  grain,  and 
live  stock.    Pop.  (1910)   1,702. 

Warren.  Maine,  town  in  Knox  County;  on 

Saint  George's  River,  and  on  the  Maine  Central 
Railroad;  60  miles  northeast  of  Portland.  It 
was  first  permanently  settled  in  1736,  though  it 
was  known  as  a  trading  post  as  early  as  1631 ; 
it  was  incorporated  as  a  town  in  1776.  Thei-e 
are  large  deposits  of  limestone  in  the  town ; 
and  the  river  affords  power  for  manufacturing: 
the  town  contains  cotton  and  shoe  factories,  and 
a  powder  mill.  There  is  a  public  high  school. 
Pop.  (1910)  1,812. 

Warren,  Mass.,  town  in  Worcester 
County;  on  the  Chicopee  River,  and  on  the 
Boston  and  Albany  Railroad,  18  miles  west  of 
Worcester.  It  includes  the  villages  of  Warren 
and  West  Warren.  It  was  first  settled  in  1731, 
and  in  1741  was  incorporated  as  a  town  under 
the  name  of  Western.  In  1834  the  name  was 
changed  to  Warren.  It  contains  cheese  fac- 
tories, cotton  and  woolen  mills  and  manufac- 
tories of  steam  pumps  and  engines.  It  has  a 
public  high  school  established  in  1870,  and  a 
public  library  of  about  10,000  volumes  (1904) 
founded  in  1876  by  a  library  association.  Pop. 
(1910)   4.188. 

Warren,  Ohio,  city,  county-seat  of  Trum- 
bull County;  on  the  Mahoning  River,  and  on 
the  Pennsylvania,  the  Erie,  and  the  Pittsburg  & 
W.  R.R.'s;  about  50  miles  southeast  of  Cleve- 
land and  15  miles  northwest  of  Youngstown. 
It  is  a  region  where  much  of  the  land  is  good 
for  farming,  but  the  chief  industries  of  the  city 
are  connected  with  manufacturing  iron  products. 
Some  of  the  principal  manufactures  are  rolling 
mill  products,  flour,  lumber  products,  automo- 
biles, tubing,  bath  tubs,  electric  lamps,  foundry 
and  machine-shop  products.  In  1900  (govern- 
ment census)  there  were  no  manufacturing 
establishments,  capitalized  for  $2,952,697,  and 
employing  2,081  persons  to  whom  was  paid  an- 
nually the  sum  of  $997,455-  The  principal  pub- 
lic buildings  are  the  county  court-house,  the 
municipal  buildings,  churches,  and  schools. 
There  are  a  high  school,  public  graded  schools, 
and  a  public  library  containing  about  10,000  vol- 
umes. There  are  five  banks,  capitalized  for 
$500,000  and  having  deposits  amounting  to  $2.- 
949,940.  Warren  was  founded  in  1799:  incorpo- 
rated in  1834.    Pop.  (1910)  11,081. 

Warren,  Pa.,  borough,  county-seat  of 
Warren  County;  on  the  Allegheny  River,  and 
on  the  Pennsylvania,  the  Western  N.  Y.  *  P., 
and  the  Dunkirk,  A.  V.  &  P.  R.R.'s;  about  120 
miles  northeast  of  Pittsburg  and  20  miles  south 
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of  Chautauqua  Lake,  N.  Y.;  long  79°  is' 
W.,  lat.  41*  50'  N.  It  is  in  an  agricultural 
and  oil  region,  but  the  chief  industries  are  con- 
nected with  oil  products  and  manufacturing. 
The  principal  manufacturing  establishments  are 
iron  works,  lumber  mills,  oil  and  gas  engine 
factories,  boiler  works,  piano  factories,  and  fur- 
niture factories.  Other  manufactures  are  wood 
alcohol,  oil  and  the  by-products,  glue,  barrels, 
machinery  used  with  oil  wells  and  for  manu- 
factories. In  1900  (government  census)  there 
were  119  manufacturing  establishments,  capi- 
talized for  $2,869,020,  and  employing  1,270  per- 
sons to  whom  was  paid  annually  the  sum  of 
$585,590.  The  raw  material  used  cost  $2,357,681, 
and  the  value  of  the  total  annual  products  was 
$4.152359-  The  principal  public  institutions  are 
the  county  court-house,  the  State  Hospital  for 
Insane,  the  churches  and  educational  institu- 
tions. There  are  15  churches  representing  seven 
different  denominations.  There  are  seven  pub- 
lic schools,  one  R.  C.  parish  school,  four  private 
schools,  a  public  library  containing  about  12,000 
volumes.  The  five  banks  (November  1903)  had 
a  combined  capital  of  $575,000  and  deposits 
amounting  to  $4,534,350.  The  government  is 
administered  according  to  the  Pennsylvania 
statutes  for  boroughs,  which  provides  for  a 
burgess  and  a  council  of  14  members  who  hold 
office  three  years. 

Warren  was  settled  in  1795  by  Daniel  Mc- 
Quay,  and  was  incorporated  in  1832.  The  vil- 
lage of  Gade  was  annexed  in  1895.  There  are 
a  large  number  of  foreign-born  inhabitants, 
chiefly  Germans  and  Scandinavians.  Pop.  (1910) 
11,080.  James  H.  Berger, 

Secretary  Board  of  Trade. 

Warren,  R.  I.,  town  in  Bristol  County,  on 
the  Warren  River  and  Narragansett  Bay,  and 
on  the  New  York,  New  Haven  and  Hartford 
railroad;  10  miles  southeast  of  Providence.  It 
was  the  old  Indian  town  of  Sowamset;  a  trad- 
ing post  was  established  there  by  white  men  as 
early  as  1632,  but  permanent  settlement  was 
later.  It  was  in  the  territory  in  dispute  be- 
tween Rhode  Island  and  Massachusetts,  and 
originally  formed  a  part  of  the  town  of  Swan- 
sea, Mass. ;  after  the  boundary  was  settled  and 
Warren  came  under  the  jurisdiction  of  Rhode 
Island  it  was  incorporated  as  a  town  (i747) ;  in 
1770  the  town  of  Harrington  was  separated  from 
it.  From  1764-70  it  was  the  seat  of  the  College 
of  Rhode  Island  (now  Brown  University). 
During  the  Revolutionary  War  the  town  was 
pillaged  by  the  British,  and  a  number  of  houses 
burned.  It  is  now  largely  a  manufacturing 
town,  its  manufactures  including  cotton  goods, 
braid  and  twine.  It  has  a  public  high  school, 
and  the  George  Hall  Free  Library.  Pop.  (1900) 
5,108;  (1910)  6,585.  Consult  Ks^c!id(.:;,  *^lis- 
tory  of  Warren.' 

Warren,  (r)  A  tract  of  ground  appropri- 
ated to  the  breeding  and  preservation  of  game 
or  rabbits;  also,  a  preserve  for  fish  in  a  river. 
(2)  In  English  law,  a  franchise  or  place  priv- 
ileged by  prescription  or  grant  from  the  crown 
for  keeping  beasts  and  fowls  of  warren,  which 
are  hares,  rabbits,  partridges,  and  pheasants, 
though  some  add  quails,  woodcocks,  and  water 
fowl.  The  warren  is  the  next  franchise  in  de- 
gree to  the  park,  and  a  forest,  which  is  the 
highest  in  dignity,  comprehends  ^a  chase,  a  park, 
and  a  free  warren. 


Warrensburg,  wor'enz-biirg.  Mo.,  city, 
county-seat  of  Johnson  County;  on  the  Black 
River,  and  on  the  Missouri  Pacific  Railroad; 
about  65  miles  southeast  of  Kansas  City.  It  is 
in  a  fertile  agricultural  region,  and  in  the 
vicinity  are  large  sandstone  quarries.  It  has 
several  mineral  springs,  noted  for  their  medi- 
cinal properties.  The  springs  and  climate  have 
much  to  do  with  making  the  city  a  favorite 
pleasure  and  health  resort.  The  chief  manu- 
facturing establishments  are  flour  mills,  foundry 
and  machine  shops,  wagon  and  carriage  fac- 
tories, and  woolen  mills.  It  has  grain  eleva- 
tors, coal  and  stock  yards.  The  city  has  the 
State  Normal  School  for  the  Second  District,  a 
high  school,  and  graded  elementary  schools. 
The  three  banks  have  (1903)  a  combined  capital 
of  $100,000  and  deposits  amounting  to  $837,440. 
Pop.  (1910)  4,689. 

War'renton,  Va.,  town,  county-seat  of 
Fauquier  County;  on  the  Southern  Railroad; 
about  50  miles  southwest  of  Washington,  D.  C. 
It  is  in  the  region  of  the  foot-hills  of  the  Blue 
Ridge,  and  its  picturesque  scenery  and  cool 
climate  in  summer  have  made  it  a  favorite  sum- 
mer resort.  It  has  seven  churches,  a  high 
school,  Fauquier  Institute,  private  select  schools, 
a  national  bank  and  a  private  bank.  The  town 
has  gravity  waterworks.  Pop  (i8go)  1,346; 
(1900)  1,627;  (1910)  1,720. 

Warrington,  vjrorlng-tbn,  England  '  man- 
ufacturing town  in  Lancashire,  on  tiic  river 
Mersey  and  the  Manchester  Ship  Canal,  near 
the  Sankej;  and  Bridgewater  Canals,  15  miles 
east  of  Liverpool.  The  Latchford  locks  are 
notable  features  of  the  ship  canal  at  Warrington. 
The  public  buildings  and  institutions  include: 
the  restored  parish  church  of  St.  Elphin,  in 
Decorated  style;  other  modem  parish  churches; 
Nonconformist  and  Roman  Catholic  churches; 
the  town-hall,  in  classical  style;  the  museum, 
containing  a  free  library  and  municipal  art- 
gallery;  the  grammar  school,  blue-coat  school, 
clergy  orphan  daughters'  school,  St.  Elphin's 
schools,  a  training  college  for  school  mistresses, 
a  municipal  school  of  art,  technical  schools,  and 
other  educational  institutions;  post-office;  pub- 
lic baths ;  new  police  premises ;  the  market-hall ; 
municipal  gas  works,  waterworks,  tramways, 
electric  li^ht  works,  and  works  for  the  treat- 
ment of  night-soil ;  an  infectious  diseases  and  a 
smallpox  hospital,  and  an  infirmary;  a  gymna- 
sium ;  a  public  cemetery ;  public  parks  and  gar- 
dens ;  and  military  barracks.  Of  the  numerous 
industries  of  the  town  the  most  important  are 
the  manufacture  of  iron  and  iron  goods,  wire, 
leather,  soap,  and  beer.  Warrington  is  an  an- 
cient town,  and  had  at  one  time  a  house  of 
Augustinian  friars.  The  famous  academy, 
which  existed  here  from  1757  till  1783,  had 
among  its  teachers  Dr.  Joseph  Priestley,  Dr. 
William  Enfield,  Dr.  Aikin,  Dr.  John  Taylor, 
the  Rev.  Gilbert  Wakefield,  and  other  eminent 
men ;  it  is  now  represented  by  Manchester  Col- 
lege, Oxford. 

Warmambool,  war'nam-bool,  Australia,  a 
seaport  town  in  Victoria^  on  Warmambool  or 
Lady  Bay,  166  miles  southwest  of  Melbourne. 
The  principal  public  buildings  are  the  Episcopal, 
Roman  Catholic,  and  other  churches,  various 
banking  and  insurance  offices,  mechanics'  insti- 
tute, the  Odd  Fellows'  and  the  volunteer  artil- 
lery halls,   a  hospital,  and  benevolent  asylum, 
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etc.  Steamers  ply  regularly  several  times  a 
week  to  Melbourne,  and  a  good  trade  is  done 
from  the  port  in  wool  and  other  agricultural 
produce.  The  town  contains  a  flour  mill,  biscuit 
factories,  boot  factories,  tanneries,  breweries, 
etc. 

Wars  of  the  World.  The  story  of  the 
wars  of  the  world,  if  told  in  anything  like  its 
entirety,  would  be  practically  a  history  of  the 
human  race,  for  wherever  nations  have  risen 
to  greatness  and  have  bred  men  capable  of  per- 
forming great  deeds  the  records  of  these  acts 
oi  heroism  have  almost  invariably  been  made  on 
those  fields  of  battle  upon  which  the  supremacy 
of  the  nation  itself  has  been  accomplished.  In 
the  record  of  the  wars  of  the  world  the  student 
may  read  the  tale  of  human  progress  —  the 
story  of  the  advance  of  civilization  —  for  it  can- 
not be  denied  that  man's  high  place  in  the  world 
to-day  is  largely  a  reward  bestowed  upon  him 
in  return  for  the  brutality  and  bloodshed  of  the 
battlefields  upon  which  his  ancestors  fought. 
That  there  have  been  wars  that  have  been  un- 
necessary is  a  fact  that  cannot  be  questioned,  any 
more  than  one  would  deny  that  warfare  has  often 
been  unnecessarily  brutal,  and  yet,  from  a  logical 
point  of  view,  these  are  merely  incidents  which 
reflect  upon  but  do  not  detract  from  the  integrity 
of  the  original  propositions:  that  war  is  the 
means  by  which  superior  nations  have  attained 
their  superiority;  that  by  war  civilization  was 
extended,  and  that  in  the  winnowing  process 
afforded  by  such  international  conflicts  the  fittest 
alone  have  survived  and  all  that  which  was 
opposed  to  human  progress  or  contrary  to  the 
best  interests  of  civilization  has  been  cast  aside, 
to  be  lost  and,  eventually,  forgotten  by  all  save 
the  historian  who  does  not  deign  to  record  the 
most  ign6ble  things  in  the  life  and  customs  of 
the  earth's  peoples. 

Early  History. —  Unfortunately  it  is  impossi- 
ble to  state,  even  approximately,  when  the  first 
battle  of  the  world  was  fought.  In  the  early 
ages,  of  course,  primitive  man  had  all  he  could 
do  to  maintain  a  bare  existence  and  preserve 
himself  against  the  fury  of  the  wild  beasts  so 
eager  to  attack  him;  but  even  tradition  fqmishes 
no  clue  to  enable  the  student  to  discover  at 
vrhat  period  men  first  turned  against  other  men 
to  do  battle  with  the  crude  instruments  that  had 
been  devised  only  as  a  means  of  protecting 
themselves  from  the  savage  animals  in  the 
■forests.  All  we  know  is  that  Osymandyas  of 
Egypt,  supposed  by  some  to  be  the  Osiris  of  the 
priests,  is  the  first  warlike  king  mentioned  by 
history.  He  passed  into  Asia  and  conquered 
Bactria,  about  the  year  2100  B.C.  If  Osymandyas 
was  the  first  warlike  king,  however,  he  was  not 
the  last,  for  it  has  been  estimated  that  since  his 
time  no  less  than  6,860,000,000  men  have  lost 
their  lives  on  fields  of  battle;  but,  in  spite  of 
this  grewsome  record  men  have  fought  and  will 
probably  continue  to  conduct  wars  against  each 
other,  while  all  nations  will  be  compelled  to  arm 
themselves  with  the  latest  fighting  inventions, 
for,  with  the  history  of  the  past  to  guide  them, 
they  realize  only  too  well  that  the  Power  that 
is  not  always  prepared  to  protect  its  rights  and 
properties  with  the  sword  may  not  unlikely  find 
itself  with  very  little  except  its  honor  to  defend. 
Probably  the  first  wars  originated  in  nomad  life 
and  these  conflicts  were  undoubtedly  occasioned 
by  the  disputes  which  arose  between  the  various 


tribes  in  regard  to  their  rights  of  possession  in 
favorable  pasturage.  When  all  tribes  devoted 
themselves  to  the  flocks  and  herds  there  was  lit- 
tle to  discriminate  between  them,  but,  gradually, 
certain  tribes  began  to  assume  different  char- 
acteristics. One  became  attached  to  the  art  of 
agriculture ;  another  devoted  its  time  to  hunting 
and  fishing,  while  a  third  class  still  remained 
shepherds  of  the  flocks.  It  was  this  difference 
of  occupation  which  finally  became  the  natural 
source  of  hostilities,  for  it  established  a  series  of 
classes,  the  stronger  of  which  began  to  prey  upon 
the  weaker.  Naturally,  those  who  devoted  them- 
selves to  the  huftt  became  the  victors  in  war, 
and,  by  reducing  their  victims  to  a  condition  of 
slavery,  threw  the  manual  labor,  which  they 
despised,  upon  the  shoulders  of  others.  In  fact, 
there  is  a  tradition  in  western  Asia,  that  Nimrod, 
who  is  mentioned  in  the  Bible  as  "a  mighty 
hunter  before  the  Lord,*  was  the  first  person  to 
engage  upon  an  extensive  system  of  warfare 
for  the  express  purpose  of  obtaining  slaves,  and 
that  it  was  he  who  introduced  the  practice  of 
requiring  conquered  nations  to  pay  an  annual 
tribute,  or,  in  other  words,  a  ransom  for  their 
release.  However  true  this  may  be  we  find  that 
the  ancient  Old  Testament  days  were  full  of 
such  warfare,  warfare  in  which  the  outcome  was 
either  tribute  or  slavery.  History  began  on  the 
banks  of  the  Nile,  an^  along  the  Tigris  and 
the  Euphrates ;  for  these  valleys,  like  two  great 
oases,  were  practically  the  only  habitable  spots 
in  the  great  desert.  Fitted  with  all  known  con- 
veniences for  travel,  with  roads  suitable  for  the 
passage  of  vast  armies,  these  two  centres  of  habi- 
tation finally  became  great  rivals.  In  fact,  when- 
ever any  particularly  energetic  ruler  appeared  in 
either  spot  he  at  once  set  out,  as  if  moved  by  an 
irresistible  impulse,  to  conquer  his  rival  and 
so  control  western  Asia.  It  may  truthfully  be 
said,  therefore,  that  the  history  of  this  time  is 
little  more  than  one  continuous  record  of  strug- 
gles between  Egypt  and  Mesopotamia,  a  condi- 
tion which  existed  until  Europe  entered  the  lists 
and  became  the  conqueror.  In  Egypt,  during 
this  age,  the  military  class  held  such  a  prominent 
position  in  society  that  fully  one  third  of  the  land 
was  in  the  possession  of  the  410,000  men  who 
composed  the  army. 

As  the  Persians  trusted  for  success  mainly 
to  numbers,  war  to  them  was  little  more  than 
an  exhibition  of  brute  force.  Sometimes  as 
many  as  1,000,000  men  were  brought  into  service 
for  one  campaign.  In  battle  the  troops  were 
massed  in  deep  ranks,  those  which  were  sup- 
posed to  be  the  bravest  being  in  front,  but,  if  the 
line  of  battle_  was  once  broken,  defeat  appears 
to  have  been  inevitable,  for  the  army  lost  heart, 
even  if  the  commander  himself  did  not  set  the 
example  of  flight,  and  the  general  stampede  that 
followed  usually  cleared  the  battlefield.  RawHn- 
son's  description  of  the  appearance  of  the  Persian 
forces  in  time  of  war  is  one. of  the  most  vivid 
word  pictures  painted  by  any  historian : 

The  troops  were  drawn  from  the  entire  empire, 
and  were  marshalled  in  the  field  according  to  nations, 
each  tribe  accoutred  in  its  own  fashion.  Here  were 
seen  the  gilded  breastplates  and  scarlet  kilts  of  the 
Persians  and  Medes;  there  the  woolen  skirt  of  the 
Arab,  the  leathern  jerkin  of  the  Berber,  or  the  cotton 
dress  of  the  native  of  Hindustan.  Swart  savage  Ethiops 
from  the  Upper  Nile,  adorned  with  a  war  paint  of  white 
and  red,  and  scantily  clad  with  the  skins  of  leopards 
and  lions,  fought  in  one  place  with  huge  clubs,  arrows 
tipped  with  stone,  and  spears  terminating  in  the  horn 
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of  an  antelope.  In  another,  Sc^tha,  with  their  loose 
•pangled  trousers  and  their  tall  pointed  caps,  dealt  death 
,  around  from  their  unerring  blows;  while  near  them 
Assyrians,  helmeted,  and  wearing  corselets  of  quilted 
linen,  wielded  the  tough  spear  or  the  still  more  formid- 
able iron  mace.  Rude  weapons,  like  cane  bows,  un* 
feathered  arrows,  and  stakes  hardened  at  one  end  in 
the  fire,  were  seen  side  by  side  with  keen  swords  and 
daggers  of  the  best  steel,  the  finished  productions  of  the 
workshops  of  Phcenicia  and  Greece.  Here  the  bronze 
helmet  was  surmounted  with  the  cars  and  horns  of  an 
ox;  there  it  was  superseded  by  a  fox-skin,  a  leathern  or 
wooden  skull  cap,  or  a  head  dress  fashioned  out  of  a 
horse's  scalp.  Besides  horses  and  mules,  elephants, 
camels,  and  wild  asses  diversified  the  scene,  and  rendered 
it  still  more  strange  and   wonderful. 

Wars  of  the  Romans. —  Although  the  Per- 
sians fought  and  won  battles  in  spite  of  their 
crude  methods  of  fighting,  Greece  was  the  mother 
of  the  art  of  warfare.  Of  course,,  it  must  not 
be  imagined,  however,  that  the  splendid  body  of 
perfectly  trained  soldiery  comprising  the  armies 
of  Athens,  Sparta,  Thebes,  or  Macedon  was  the 
product  of  a  day,  or  of  the  genius  of  a  single 
man,  for  nothing  less  than  centuries  were  re- 
quired for  the  perfection  of  this  wonderful  force. 
In  the  heroic  days,  the  days  of  the  Homeric  bat- 
tles, the  Greek  soldiers  were  no  more  to  be 
commended  than  their  Persian  rivals.  Loosely 
organized,  poorly  drilled,  and  badly  equipped,  the 
mass  of  the  army  was  capable  of  doing  little 
more  than  give  the  inspiration  of  numerical 
strength  to  the  small  bodies  of  heroes  who  did 
all  the  fighting.  At  length,  however,  the  idea  of 
the  phalanx  evolved  itself,  and,  in  a  remarkably 
brief  period  of  time,  the  history  of  the  world 
was  changed.  At  no  time  prior  to  the  invention 
of  the  mwlem  instruments  of  war  has  man  con- 
ceived such  a  formidable  weapon  as  the  attack 
of  a  charging  phalanx.  It  was  this  powerful 
engine  of  war  that  accomplished  the  downfall 
of  the  Persian  force  at  Marathon.  It  was  a 
still  more  perfect  phalanx  that  resulted  in  the 
defeat  of  Thebes  and  the  victory  of  Macedon  on 
the  fields  of  Chaeronea.  It  was  clearljr  the  Greek 
phalanx  —  solid,  erect  and  terrible  in  its  effect  — 
that  enabled  Alexander  to  inaugurate  the  cam- 
paign that  had  for  its  purpose  the  conquering  of 
the  entire  known  world.  It  was  with  the  aid  of 
the  phalanx  that  Athens  was  preserved ;  that  the 
Peloponnesian  war  was  won  by  Sparta,  and  it 
was  this  same  maneuver  that  saved  the  day  for 
the  Greek  forces,  until,  at  last,  the  Roman  legions 
swept  down  upon  a  degenerate  Macedon  to  de- 
clare the  end  of  the  Grecian  empire.  The  story 
of  Rome's  supremacy  is  not  dissimilar  to  that  of 
the  rise  and  fall  of  the  Grecian  power.  She 
scorned  to  make  use  of  the  phalanx,  her  legions 
fighting  in  such  open  formation  that  those  in  the 
front  rank  could  fall  back,  when  weary,  and 
allow  those  in  the  second  file  to  advance  and 
take  their  places,  and  yet  the  discipline  and  gen- 
eralship of  the  great  army  was  so  perfect  that 
it  succeeded  in  establishing  a  wider  empire  than 
that  of  Alexander's,  an  empire  which,  in  133  B.C., 
included  all  of  southern  Europe  from  the  Atlan- 
tic to  the  Bosporus,  as  well  as  a  part  of  northern 
Africa.  Syria,  Egypt  and  Asia  Minor  were  then 
Roman  dependencies.  Her  army  had  made  her 
practically  mistress  of  the  civilized  world.  Sev- 
eral centuries  elapsed  before  Rome's  glories  be- 
gan to  fade.  During  this  time  her  power  was 
still  further  extended,  civil  wars  had  been  sup- 
pressed and  revolutions  crushed,  for  when  the 
Roman  army  could  fight  according  to  the  scien- 
tific   rules    of    warfare    it   was   practically   an 


invincible  force.  When  the  destroyers  of  the 
great  empire  came,  however,  they  brought  with 
them  no  knowledge  of  the  science  of  war  which 
Rome  knew  so  well.  To  Alaric  the  Goth,  Attila 
the  Hun,  and  Genseric  the  Vandal,  war  was 
simply  a  question  of  mere  numerical  human 
strength.  Tliey  had  no  more  idea  of  the  ad- 
vancement in  military  art  than  had  the  Saracen 
horde  that  swept  across  the  country  and  that 
might  have  planted  the  standard  of  Islam  in 
every  nook  and  corner  of  Europe  if  Charles 
Martel  had  not  won  his  great  victory  on  the 

Elain  of  Tours.  Against  these  three  great  bar- 
aric  leaders  Rome  was  almost  powerless,  and 
as  they  swept  down  upon  her,  as  one  wave  of 
the  sea  follows  another,  Rome  fell,  never  to  rise 
again.  City  after  city  was  spoiled  and  burned; 
Rome,  even,  opened  her  gates  without  a  blow. 
The  tiara  and  purple  robes  of  the  empire  were 
sent  to  Constantmople,  and  Zeno  appointed 
Odoacer  to  be  Patrician  of  Italy. 

The  Middle  Ages.— From  the  fall  of  Rome 
and  up  to  the  close  of  the  isth  century,  wars 
were  less  frequent  between  nation  and  nation 
than  among  the  various  nations  themselves. 
French  fought  French;  Germans,  Germans,  and 
Spaniards,  Spaniards,  and  even  the  war  between 
the  English  and  the  French,  the  war  that  deso- 
lated France  for  more  than  a  century,  was  no 
exception  to  this  rule,  for  the  enmity  that  was 
the  cause  of  all  the  strife  was  not  that  of  two 
rival  nations,  but  was  due  entirely  to  the  fact 
that  the  rulers  of  England  were  French  princes, 
themselves  hereditary  sovereigns  of  French  prov- 
inces, like  Nomandy  or  Poitou.  Similar  con- 
ditions existed  in  other  parts  of  Europe  so  that 
the  student  who  reads  of  the  wars  of  the  Middle 
Ages  is  struck  by  the  absence  of  the  well-planned 
and  carefully  executed  campaigns  that  distin- 
guished the  warfare  of  both  previous  and  later 
periods.  There  were  civil  wars,  it  is  true ;  local 
insurrections,  or  single  battles  of  more  or  less 
importance,  but,  with  the  exception  of  the  in- 
vasion of  the  Saracens,  the  expeditions  of  Charle- 
magne, and  the  conquests  of  England  by  the 
Danes  and  the  Normans,  there  is  little  to  remind 
one  of  the  well  organized  systems  of  warfare 
which  distinguished  the  days  of  Greece  and 
Rome,  and  which  have  since  been  revived  by 
nations  of  modern  times.  It  was  not  until  almost 
the  close  of  the  Middle  Ages  that  anything  was 
done  to  imjjrove  the  art  of  war  as  it  was  known 
to  the  ancients.  Then  the  invention  of  gun- 
powder and  the  abandonment  of  armor  revolu- 
tionized the  science  of  fighting.  Strange  as  it 
may  seem,  however,  gunpowder  was  known  for 
more  than  two  centuries  before  the  French,  at  the 
close  of  the  i6th  century,  armed  their  soldiers 
with  matchlock  muskets,  while  conservative  Eng- 
land, fearing  that  archery  would  be  superseded, 
forbade  the  use  of  the  new  weapon  as  late  as  the 
time  of  Henry  VIII. 

Modern  Warfare. —  By  Gustavus  Adolphus, 
'the  father  of  the  modern  art  of  war,"  as  he  is 
called  by  Col.  Dodge,  his  biographer,  the  new 
weapon  was  accepted  at  its  true  worth,  and,  arm- 
ing his  corps  with  them  he  evolved  the  then 
original  plan  of  preparing  an  attack  with  artil- 
lery. The  adoption  of  the  musket,  however,  was 
not  the  only  development  in  warfare  that  may  be 
traced  to  this  great  strategist,  for  it  was  he  who 
first  substituted  the  line  for  the  mass  formation, 
one  of  the  greatest  innovations  hi  modem  tactic& 
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It  was  not  until  the  close  of  the  Middle  Ages, 
therefore,  that  military  science,  having  slept  for 
centuries,  awoke  to  the  possibilities  of  greater 
perfection  in  armament  as  well  as  in  discipline. 
From  the  time  of  Gustavus  Adolphus  and  Fred- 
erick the  Great  up  to  and  after  the  close  of  the 
Civil  War  in  America,  military  methods  were 
undergoing  such  a  change  that  the  period  may  be 
regarded  as  that  of  the  rehabilitation  of  the 
science  of  warfare,  for  nearly  every  kind  of  arm 
or  maneuver  that  was  in  use  during  the  Middle 
Ages  has  now  become  obsolete.  In  the  accom- 
plishment of  all  this  improvement  in  armament 
and  tactics  credit  is  due  to  all  the  great  generals, 
including  Napoleon,  who  hired  the  best 
mechanics  to  make  experiments  for  him  and 
who  g^ave  to  Europe  its  first  breech-loader.  To- 
day, however,  everything  but  the  small  calibre 
rifle,  and  possibly  the  bayonet,  has  been  relegated 
to  the  scrap  heap,  just  as  the  antique  fighting 
tactics,  like  the  various  variations  of  the  phalanx 
and  mass  formations  have  given  place  to  a  more 
and  more  open  formation,  as  the  perfection  in  the 
fighting  arms  has  required  such  alterations  in 
the  fighting  methods  of  the  world's  armies. 

Decisive  Battles. —  Creasy,  the  historian  of 
warfare,  who  treats  of  incidental  battles  rather 
than  of  connected  wars,  selects  the  following  as 
the  "Fifteen  Decisive  Battles  of  the  World" : 

1.  Haratbon,  at  which,  on  38  Sept.  4^  B.C  11,000 
Greeks  defeated  a  Persian  force  numbenng  more  than 
110,000  men.  The  Grecian  armv  was  commanded  by 
sucli  generals  of  genius  as  Miltiades,  Aristides,  ana 
Themistodes.  The  Persian  army  was  forced  to  retreat 
to  Asia. 

2.  Syracuse,  419  >.c.,  when  the  besieged  Syracusans 
tnmed  upon  the  invading  Athenians,  almost  completely 
destroying  their  forces,  driving  them,  "  with  heavy 
slaughter,  over  the  cliflfs,  which  an  hour  or  two  before 
they  bad  scaled  full  of  hopes  and  confident  of  success." 

3.  Arbcla,  the  battle  between  Alexander  the  Great 
and  Darius  Codomanus  which  decided  the  fate  of  the 
Persians;  i  Oct.  331  B-c 

4.  Metaurus,  at  which  Hasdrubal,  the  brother  of 
Hannibal,  was  defeated  and  slain  by  the  Roman  army 
under  the  command  of  Livius  and  Claudius  Nero; 
307   B.C. 

5.  Teutoburg,  g  A.D.,  the  battle  at  which  Varus  and 
the  Romans  were  defeated  by  the  Germans,  and  which 
was  regarded  at  Rome  as  such  s  national  calamitv  that 
Augustus  is  said  to  have  cried  aloud  in  agony,  "  Varus, 
give  me  my  legions!  " 

6.  Chalons,  at  which,  in  451  A.D.,  Actius  defeated 
Attila  the  Hun,  compelling  him  to  retire  into  Pannonia. 

7.  Tours,  at  which  Charles  Martel  saved  Europe  by 
his  great  victory  over  the  invading  hosts  of  the  Sarcens. 
This  conflict  is  also  sometimes  known  as  the  battle  of 
Poitiers;    732   a.d. 

8.  Hastings,  at  which,  on  14  Oct.  1066,  Harold  II. 
of  England  lost  his  life  and  kingdom  in  battle  against 
William,   Duke  of   Normandy. 

9.  Orleans,  besieged  by  the  English  during  October 
1418;  it  was  bravely  defended  by  Goucour,  who  realized 
t£at  its  fall  would  bring  ruin  to  the  cause  of  Charles 
IV.  of  France.  On  8  May  14S9,  the  siege  was  raised 
as  the  result  of  the  heroism  of  Joan  of  Arc. 

10.  The  Spanish  Armada,  the  naval  battle  at  which 
the  Spanish  fleet  was  almost  completely  destroyed  by  the 
British.  _        .         .   _        . 

11.  Blenheim,  at  which  the  French  and  Bavarians 
were  defeated  by  the  English  under  the  Duke  of  Marl- 
borough,  2  Aug.    1704. 

12.  Pultowa,  where  Charles  XII.  of  Sweden  waa 
completely  defeated  by  the  Saxons;  i  May  1703. 

13.  Saratoga,  the  engagement  regarded  as  the  greatest 
check  suffered  by  the  British  forces  during  the  Revolu- 
tionary War  in  America.  At  this  battle,  fought  on 
17  Oct.  1777,  the  British  general,  Burgoyne,  still  flushed 
bjf  his  victory  at  Germantown,  was  obliged  to  surrender 
his  entire  force  of  s,79i  men  to  the  American  com- 
mander. General  Gates. 

14.  Valmy,  where  the  French,  commanded  by  Keller- 
man,  defeated  the  Prussians,  commanded  by  the  Duke 
of  Bmnswick,   20  Sept.    1792. 

15.  Waterloo,  at  which  the  great  Napoleon  was 
compelled  to  accept  defeat  at  the  handa  of  the  Duke  of 
WelUngtoa's  forces;  18  June  i8ts. 

Vol.  20 — II 


JVars  of  the  World. —  Irrespective  oi  die 
character  of  the  individual  battles  the  fallowing 
list  of  the  most  important  wars  that  have  been 
waged  between  the  various  nations  since  the 
Middle  Ages  is  generally  regarded  as  reasonably 
complete   and   thoroughly   representative: 

1^55-1485.  The  War  of  the  Roses,  which  ended  with 
the  aeieat  and  death  of  Richard  III.  at  Bosworth,  22 
Aug.  1485.  The  war  was  between  the  Lancastrians 
and  the  Yorkists  and  obtained  its  name  from  the  fact 
that  the  former  wore  the  red  rose  as  their  emblem,  and 
the  latten  the  white.  The  union  of  the  roses  was  con* 
summatea  in  i486,  when  Henry  VII.  was  married  to 
Princess  Elizabeth,  daughter  of  Edward  IV. 

1587-1588.  War  of  the  Armada.  In  1587  Philip  II., 
King  of  Spain,  collected  and  equipped  what  he  believed 
to  be  an  invincible  fleet,  for  the  purpose  of  effecting 
the  subjugation  of  England.  Although  it  consisted  of 
more  than  1 30  ships  and  was  manned  D/^  picked  men,  it 
was  practically  destroyed  by  the  British  fleet,  com- 
manded by  Sir  Francis  Drake,  Sir  John  Hawkins,  and 
Lord  Charles  Howard,  20  July  1588. 

1618-1648.  The  Thirty  Years'  War  between  the 
"  ••    •■  .    "  -J-   .- "-  inning  in 

Westphalia, 


Catholics   and   Protesunts  of  Germany.     Beginning  in 
Bohemia,  in  1618,  it  ended  with  the  Peace  of  Wi 
30  years  later, 


1648—1652.  The  Civil  War  of  the  Fronde  may  not 
be  one  of  the  great  wars  of  the  world,  but  it  is  so 
thoroughly  represenutive  of  the  conditions  of  the  times 
that  it  is  usually  included  in  such  lists.  It  originated 
in  the  minority  of  Louis  XIV.,  and, during  the  reign 
of  Queen  Anne  of  Austria  and  Cardinal  Mazarin,  and 
was  strictly  a  war  of  classes.  On  one  side  were  ranged 
the  supporters  of  the  court  and  the  nobility,  while  the 
citizens  supported  by  the  Parliament,  were  arrayed 
against  them.  It  ended  with  the  ignoble  defeat  of 
Conde  at  the  battle  of  Saint  Antoine. 

1702— 1 713.  War  of  the  Spanish  Succtssion,  a  con- 
flict which  arose  over  the  question  whether  an  Austrian 
or  a  French  prince  should  succeed  to  the  throne  of 
Spain.  From  the  beginning  the  British  court  was  op- 
posed to  Louis  and  the  successes  of  the  Duke  of  Man- 
Dorough  would  have  delivered  the  throne  to  the  Aus- 
trians  if  the  allies,  bv  withdrawing  one  after  another, 
nad  not  left  tbe  Bourbons  free  to  succeed. 

1 741-1748.  War  of  the  Austrian  Suceestion.  At 
the  death  of  Emperor  Charles  VI.,  his  daughter,  Maria 
Theresa,  attempted  to  assume  control  of  the  throne 
which  the  great  powers  of  Europe  had  guaranteed  to 
her  under  the  law  known  as  the  Pragmatic  Sanction. 
Contrary  to  their  agreement,  however,  all  the  powers 
except  England  determined  to  rob  her  of  her  inherit- 
ance. The  plot  failed  and  the  peace  of  Aix-la-Cha- 
pelle  was  signed,  Frederick  the  Great  being  the  only 
monarch  to  profit  by  the  conflict  He  was  nought  on 
by  the  cession   of  Silesia. 

1 756-1 763.  The  Seven  Year^  War  was  the  result 
of  Maria  Theresa's  determination  to  recover  the  Sile- 
sian  territory  which  she  had  ceded  to  Prussia.  By 
careful  diplomacy  an  alliance  waa  formed  between  Aus- 
tria and  France,  Russia,  Saxony,  Sweden,  and  Poland, 
leaving  England  as  the  onlv  power  to  which  Prussia 
could  look  for  support.  Although  it  was  believed  that 
Frederick  would  be  unable  to  stand  against  such  odds 
be  was  so  generally  victorious  that  he  was  not  only 
able  to  retain  his  control  over  Silesia,  but  his  successes 
in  battle  established  the  position  of  Prussia  as  one  of 
the  five  great  nations  of  the  world. 

i775->782.  War  of  the  American  Revolution.  The 
revolt  of  the  American  colonists  as  a  protest  against 
English  oppression  is  one  of  the  most  serious  conflicts 
in  which  England  has  been  engaged,  costing,  as  it  did, 
tbe  greater  part  of  her  American  possessions.  The 
war  culminated  with  the  signing  of  the  treaty  of  Paris, 
30  Nov.   1782. 

1789-1794.  War  of  the  French  Revolution.  The 
uprising  in  France  was  distinctly  «  class  awakening, 
but  it  resulted  in  the  abolition  of  tbe  monarchy  and 
the  establishment  of  the  first  republic.  During  this 
period  of  internal  agitation,  however,  other  nations  took 
advantage  of  the  supposed  opportunity  to  meet  France 
with  less  danger  to  themselves,  and  yet,  during  the 
very  days  when  the  Terrorists  were  sending  their  vic- 
tims to  the  guillotine  the  republican  army  was  enjoying 
such  continued  success  that  several  threatened  fron- 
tiers were  pacified;  Belgium  was  overrun;  Holland  con- 
quered, and  peace  waa  signed  with  Prussia  and  Spain. 

1796-1797.  In  the  Italian  Campaign,  Bonaparte,  the 
new  military  figure  in  European  affairs,  was  given  his 
first  opportunity  to  exhibit  his  great  genius  for  gen- 
eralship, for  with  a  force  of  38,000  men  destitute  of 
everything  but  courage,  he  advanced  upon  three  well-, 
equipped  bodies  of  the  flower  of  Italian  and  Austrian 
soldiery,  vanquished  them  and  was  already  in  the  act 
of  advancing  upon  Vienna  when  the  Austrian  govem- 
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ment,  in  consternation,  asked  for  a  suspension  of  hos- 
tilities. The  treaty  of  Campo  Formio*  signed  in  1797* 
was  the  result  By  this  France  took  Belgium  and  the 
long'coveted  boundary  of  the  Rhine,  while  Venice  and 
it<  dependencies  were  apportioned  to  Austria. 

1803-1815.  Tht  Wars  with  Bonaparte,  which  may 
be  said  to  have  commenced  with  Austerliu  and  to  have 
ended  only  with  Waterloo,  occupied  the  attention  of 
Europe  for  more  than  la  years.  The  third  coalition, 
which  was  formed  to  resist  Napoleon's  projects  of  ad- 
vancement.  consisted  of  England,  Austria,  and  Russia, 
but  the  "  Sun  of  Austcrlitz  went  down  upon  a  defeat 
so  crushing  that  the  conquered  were  glad  to  accept  the 
terms  of  the  treaty  of  Prcsburg,  even  at  the  cost  of  the 
very  existence  of  the  Holy  Roman  Empire  which  had 
continued  for  more  than  1,000  years.  In  1806  a  fourth 
coalition,  composed  of  Prussia,  Russia,  and  England, 
was  formed,  but  in  one  da^r  Napoleon  annihilated  their 
armies,  and,  entering  Berhn,  rifled  even  the  tomb  of 
Frederick  the  Great.  A  year  later,  1807,  saw  the 
humiliation  of  Russia  made  complete,  for  wbile^  the 
battle  of  Eylau  may  be  said  to  have  been  indecisive, 
there  could  be  no  question  about  the  victory  of  Fried- 
land,  and  Alexander,  forced  to  sue  for  peace,  signed 
the  treaty  of  Tilsit.  The  Peninsula  Campaign  in  1808; 
the  war  with  Austria,  in  i8og.  and  the  war  in  Spain, 
1809— 12,  were  continuous  exhibitions  of  the  power  of 
the  French  bayonets,  and  it  was  not  until  the  Russian 
campaign,  181a,  when  the  French  army  retreated  from 
Moscow  like  a  mass  of  straggling  fugitives,  that  the 
powers  of  Europe  saw  an  opportunity  to  shake  off  the 
yoke  which  the  bold  usurper  had  forced  them  to  bear. 
Again  there  was  a  coalition  formed,  a  gigantic  confed- 
eration of  power  which  included  the  forces  of  England, 
Russia,  Prussia,  and  Sweden,  and  while  Napoleon's 
new  army  succeeded  in  defeating  the  allies  at  Xutzen, 
Bautzen,  and  Dresden,  his  own  fall  at  the  terrible  battle 
of  Leipsic  sent  him  back  to  Paris  to  prepare  for  the 
inevitable  fate  which  Fortune  had  in  store  for  him, 
the  fate  of  Waterloo  and  his  own  abdication. 

1812-1814.  The  War  of  1812  between  Great  Britain 
and  the  United  States,  which  was  caused  by  the  ag- 
gressions of  the  British  and  their  refusal  to  recognize 
the  rights  of  the  American  republic  on  the  high  seas, 
resulted  in  the  defeat  of  the  English  invaders.  It  con- 
cluded'with  the  treaty  of  Ghent,  signed  14  Dec.  1814. 

1821-1829.  The  Greek  War  of  Independence  was 
the  culmination  of  four  centuries  of  Turkish  bondage. 
Prior  to  this  there  had  been  several  uprisings,  all  of 
which  had  been  crushed  with  relentless  cruelty,  but  the 
revolt  that  broke  out  in  1821  was  of  a  different  char- 
acter, as  many  Europeans  contributed  both  their  money 
and  their  services  to  aid  the  Greek  insurgents.  During 
the  contest  which  followed  fully  one  half  of  the  popu- 
lation is  said  to  have  perished,  and  the  Turks,  who  had 
called  the  Egyptians  to  their  assistance,  seemed  likely 
to  overwhelm  the  revolutionists  when  England,  Russia, 
and  France  formed  a  league  to  help  the  Hellenes.  As 
the  result  the  fleets  of  the  combined  forces  defeated  the 
Turks  and  the  Egyptians  in  the  bay  of  Navarino;  the 
French  troops  drove  the  Egyptians  from  the  Peloponne- 
sus, and  freedom  for  Greece  was  at  last  attained. 

1831— 1839.  The  Belgian  War  of  Independence  wu 
inspired  by  practically  no  other  cause  than  that  of  a 
desire  for  freedom.  The  revolutions  in  America,  in 
France,  and  in  Greece  were  a  means  of  inspiration,  and 
as  Bel^um  had  never  been  in  sympathy  with  Holland 
it  required  but  a  spark  to  kindle  the  flame  of  insurrec- 
tion. In  1839,  therefore,  the  independence  of  Belgium 
was  declared. 

1 845-1 848.  The  Mexican  War  with  the  United 
States  resulted  from  the  annexation  of  Texas,  the  in- 
dependence of  which  had  never  been  recognized  by 
the  Mexican  government,  and  from  Mexico's  refusal  to 
treat  with  the  United  States  regarding  the  adjustment 
of  the  boundary.  After  several  sharp  engagements,  in 
nearly  all  of  which  the  United  States  forces  were  over- 
whelmingly victorious,  Mexico  was  taken  and  peace  was 
proclaimea,  4  July  1848. 

1853-1855.  The  Crimean  War  grew  out  of  a  dis- 
pute between  the  Greek  and  Latin  churches  as  to  the 
right  of  exclusive  possession  of  the  Holy  Places  in 
Palestine.  France  and  Russia  took  opposite  sides  upon 
the  question,  but  when  a  mixed  commission  decided  in 
favor  of  the  Greeks  and  against  France,  the  French 
acceded.  Russia,  on  the  other  band,  continued  to  make 
demands  upon  the  sultan,  commanding,  among  other 
things,  that  the  czar  be  recognized  by  treaty  as  the 
official  protector  of  Christians  within  the  limits  of  the 
Turkish  domain.  In  1853  the  czar  also  proposed  that 
England  should  join  with  him  in  partitioning  the  sul- 
tan s  empire,  _  a  proposition  which  was  immediately 
refused.  In  view  of  the  strained  relations,  however,  it 
was  but  natural  that  Turkey  should  declare  war  against 
Russia.  In  1854  both  England  and  France  came  to  the 
saltan's  aid,  and.  an  expedition  against  the  Crimea 
having  been  decided  upon,  the  allied  forces,  numbering 
nearly  60,000  men,  attacked  the  Russians,  who,  under 
the   command    of    Prince    Menschikoff,   bad    intrenched 


themselves,  50,000  strong,  on  the  heights  of  Alma,  a 
position  which  was  supposed  to  be  unassailable.  In 
spite  of  this,  after  one  sharp  contest,  the  Russians  were 
routed.     Peace  was  proclaimed  in  April  1856. 

1856-1857.  The  Persian  War.  The  uking  of  Herat 
by  the  Persians,  25  Oct.  1856,  was  considered  such  a 
violation  of  the  treaty  of  1853  by  the  British  that  war 
ensued  between  Great  Britain  and  Persia.  Several 
sharp  battles  followed,  in  which  the  Persian  forces  suf- 
fered defeat,  and  final  peace  was  proclaimed  in  April 

1857-1859.  The  Indian  Mutiny,  which  continued  for 
nearly  two  years,  grew  out  of  a  revolt  of  the  sepoys,  or 
native  soldiers  in  India.  The  original  cause  of  the 
trouble  was  that  the  cartridges  given  to  them  were  said 
to  be  greased  with  tallow  or  lard,  which  was  regarded 
as  an  insult  to  their  religion,  a  Hindu  being  forbidden 
to  touch  cow's  fat;  and  a  Mohammedan,  lard.  It  waa 
late  in  1859  before  the  rebellion  was  iinally  crushed, 
while,  in  the  meantime,  the  white  residents  at  Delhi. 
Cawnpore,  and  many  other  places  were  massacred  with 
terrible  brutality.  Ihose  at  Lucknow  were  just  ale  to 
hold  the  city  until  relief  arrived. 

1861-1865.  The  Civil  War  in  the  United  States, 
which  resulted  in  the  defeat  of  the  Southern  forces, 
the  re-establishment  of  the  Union,  and  the  emancipation 
of  the  slaves. 

1 868-1 899.  Cuban  War  for  Independence.  Althougli 
the  flrst  attempt  to  wrest  the  island  of  Cuba  from  the 
hands  of  Spain  was  made  as  early  as  1850,  the  first 
insurrection,  or  formal  revolution,  did  not  occur  until 
the  fall  of  1868.  From  that  time,  however,  revolutions 
were  of  frequent  occurrence,  but  all  were  suppressed  hy 
the  Spanish  forces  until  1898,  when  the  United  States 
formed  an  alliance  with  the  revolutionists,  thus  enabling 
Cuba  to  obtain  the  freedom  that  had  so  long  been  de- 
nied. 

1870— 1871.  The  actual  cause  of  the  Franco-Prussian 
War  was^  the  jealousy  of  Emperor  Napoleon,  who  had 
been  an  impotent  witness  of  the  success  of  Bismarck's 
negotiations,  which  had  resulted  in  the  greatly  increased 
power  of  Prussia.  More  definite  excuses  were  found, 
of  course:  the  refusal  of  Prussia  to  permit  the  French 
to  purchase  Luxemburg  from  the  king  of  Holland,  and 
the  eflfort  of  Bismarck  to  place  Prince  Leopold  of  Ho- 
henzoUern-Sigmaringen  on  the  throne  of  Spain  being 
two  of  them;  but  it  is  the  consensus  of  opinion  amonr 
historians  that  the  war  was  both  premeditated  and 
unjust,  and  that  as  the  emperor  had  been  misinformed 
both  as  to  the  numerical  strength  of  his  army  and  to 
its  state  of  preparation,  his  surrender  was  practically  a 
foregone  conclusion  from  the  beginning  of  the  conmct. 

1876-1903.  The  Anglo-Boer  War,  Although  sepa- 
rated by  lapses  of  several  years  the  hard  feeling  which 
always  existed  between  Great  Britain  and  the  small 
South  African  republics  resulted  in  many  serious  dis- 
turbances which  culminated,  in  1900,  in  the  Anglo-Boer 
War,  the  complete  victory  of  the  English  arms  and  the 
subjection  of  the  South  African  farmers. 

1877-1878.  The  Russo-Turtish  War.  The  spirit  of 
revolution  which  spread  through  nearly  all  the  Turkish 
possessions  during  i8y5  and  1876  and  which  resulted 
m  the  revolt  of  Bosnia  and  Herzegovina  and  Bulgaria, 
and  the  declarations  of  war  by  Servia  and  Montenegro, 
was  the  immediate  cause  ot  the  Russo-Turkish  war, 
which  ended  with  Russian  victory,  3  March  1878. 

1894-1895.  Chinese-Japanese  War.  A  revolt  in 
Corea  and  a  call  upon  China  for  assistance  was  the 
direct  cause  of  the  conflict  between  China  and  Japan. 
When  the  latter  power,  uninvited,  sent  troops  witn  a 
proposal  of  j'oint  action  against  the  revolutionists,  China 
protested  vigorously,  and,  after  much  dispute,  the  war 
began.  It  resulted  in  Japanese  victory  and  the  cession 
of  much  territory  on  the  part  of  China,  considerable  of 
which  Japan  was  compelled  to  relinquish  because  of  the 
protests  of  Russia,  France,  and  Germany. 

1898—1899,  The  Spanish-American  War  was  the 
natural  outcome  of  the  interference  of  the  United  States 
in  the  war  between  Spain  and  her  revolutionary  colony, 
Cuba.  Having  fought  with  great  bravery  and  a^inst 
almost  overwhelming  odds  for  years  the  state  of  insur- 
rection had  degenerated  into  such  barbarous  cruelty  on 
the  part  of  those  who  were  striving  to  suppress  it  that 
the  American  people  decided  that  it  had  passed  the 
bounds  of  humane  warfare.  For  this,  and  several  other 
reasons.  Congress  determined  to  give  assistance  to  Cuba, 
upon  which  war  was  promptly  declared.  It  resulted  iir 
overwhelming  defeat  for  the  Spanish  forces,  inde- 
pendence for  Cuba,  and  the  accession  of  considerable 
colonial  territory  by  the  United  States. 

1904.  Russo-Japanese  War.  Russia's  eagerness  to 
extend  her  territory  to  such  an  extent  as  to  secure 
ports  that  should  be  open  at  all  seasons  of  the  year^ 
a  desire  which  made  her  seize  upon  Manchuria  with  a 
firm  hand  and  tempted  her  to  cast  covetous  eyes  upon 
Korea  —  was  the  cause  of  such  strenuous  objection  upon 
the   part    of   Japan    that   the    Russo-Japanese    war    re- 
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Warsaw,  war'sa.  111.,  town  in  Hancock 
County;  on  the  Mississippi  River  and  on  the 
Toledo,  Peoria  &  Western  railroad;  loo  miles 
southwest  of  Peoria.  Fort  Edwards  was  es- 
tablished within  the  limits  of  the  town  in  the 
War  of  1812.  The  largest  river  steamers  can 
ascend  the  Mississippi  to  the  town;  and  it  b  a 
shipping  point  for  the  agricultural  produce  of 
the  region.  It  also  has  several  manufacturing 
industries,  including  cooperage  works,  flour  and 
woolen  mills,,  pickle  works,  and  manufactories 
of  agricultural  implements.  It  contains  a  pub- 
lic high  school.  Pop.  (1890)  2,721;  (1900) 
2,335;  (iQioest)  2,400. 

Warsaw,  Ind.,  city,  county-seat  of  Kos- 
ciusko County;  on  the  Tippecanoe  River,  and 
on  the  Pittsburg,  Ft  W.  &  C,  and  the  Oeve- 
land,  C.  C.  &  St.  L.  R.R.'s;  105  miles  north  of 
Indianapolis.  It  was  settled  in  1836,  and  chosen 
as  the  county-seat  in  1837;  it  was  incorporated 
as  a  town  in  1854,  and  as  a  city  in  1867.  It  is  in 
a  lake  region,  and  is  popular  as  a  summer  re- 
sort It  is.  also  an  agricultural  region,  and 
Warsaw  is  the  chief  trade  centre  of  the  county. 
It  has  large  canning  and  pickling  works,  flour 
mills,  creameries,  and  manufactories  of  agri- 
cultural implements.  A  large  park  and  the 
county  court-house  are  among  its  notable  fea- 
tures. There  is  also  a  public  high  school  es- 
tablished in  1872,  and  a  public  library.  Pop. 
(1910}  4,430. 

Warsaw,  N.  Y.,  village,  county-seat  of 
Wyoming  County  j  in  the  valley  of  the  Oatka 
Creek,  on  the  Erie,  and  the  Buffalo,  R.  &  P. 
R.R.'s;  40  miles  south-southeast  of  Buf- 
falo. It  was  first  settled  in  1804,  and  was  in- 
corporated as  a  village  in  1816.  It  is  in  an 
agncultural  region;  and  there  are  important 
salt  deposits  in  the  vicinity.  The  village  con- 
tains salt  works,  broom  factories,  manufactories 
of  knit  goods,  a  foundry,  carriage  factories, 
lumber  and  saw  mills.  It  has  a  public  high 
school,  established  in  1897,  with  a  large  library 
of  about  15,000  volumes  (1904).  The  water- 
works are  owned  and  operated  by  the  village. 
Pop.   (1910)  3,206. 

Warsaw,  Russia,  the  former  capital  of 
Poland  and  now  of  a  government,  situated 
partly  on  a  flat,  and  partly  on  a  height  rising 
gradually  from  the  left  bank  of  the  Vistula, 
here  crossed  by  an  iron  bridge  1,660  feet  long, 
and  by  a  railway  bridge,  communicating  with 
the  suburb  of  Praga,  325  miles  east  of  Berlin. 
It  consists  of  the  city  proper  and  several  sub- 
urbs, enclosed  for  the  most  part  along  with  it 
by  a  rampart  and  fosse,  and  dominated  by  a 
vast  citadel  erected  by  the  Russians.  In  the 
older  parts  the  streets  are  narrow,  and  the 
houses,  generally  of  indifferent  appearance, 
are  huddled  together  without  anjr  order;  in  the 
newer  part,  and  more  especially  in  some  of  the 
suburbs,  the  streets  are  often  spacious  and  many 
ranges  of  handsome  buildings  are  seen.  There 
are  several  large  public  squares,  among  which 
that  of  Sigismund,  adorned  with  a  bronze  colos- 
sal statue  of  the  third  king  of  that  name,  is 
particularly  deserving  of  notice ;  and  the  vicinity 
is  well  provided  with  beautiful  promenades.  The 
more  remarkable  public  buildings  are  the  Ro- 
ipan  Catholic  cathedral,  the  Russian  cathedral, 
the  church  of  the  Holy  Cross,  the  church  of  the 
Carmelites,  the  Lutheran  Church,  the  Zamek 
or  ancient  castle  of  the  Polish  kings,  a  huge 


pile  on  a  height  overhanging  the  Vistula;  the 
palace  of  Casimir,  occupied  by  the  universit^r 
and  adorned  in  front  with  a  statue  of  Coperni- 
cus; the  Saxon  palace,  with  fine  gardens  at- 
tached to  it;  the  Krasinsky  palace,  occupied 
partly  by  the  superior  courts  of  law  and  partly 
by  government  offices;  several  other  paldces 
similarly  occupied;  the  town-house,  arsenal, 
mint  custom-house,  exchange,  barracks,  several 
theatres,  and  the  bazaar  of  Marieville,  consist- 
ing of  a  large  square  lined  with  arcades.  The 
principal  educational  establishments  are  the  uni- 
versity, suppressed  after  the  rebellion  of  1830, 
reopened  in  1864;  a  lyceum,  technical,  commer- 
cial, and  man);  other  schools.  Among  the  benev- 
olent institutions  are  a  town  and  a  military 
hospital,  a  foundling  hospital,  a  deaf  and  dumb, 
a;id  two  lunatic  asylums.  The  manufactures 
consist  of  metals,  beer,  tobacco,  textiles,  chem- 
ical products,  furniture,  artificial  flowers,  mu- 
sical instruments,  etc.  The  trade  is  very  exten- 
sive, Warsaw  being  by  far  the  most  important 
commercial  emporium  of  Russian  Poland,  and 
carrying  on  a  large  traffic  both  with  the  interiot 
and  with  Thorn  and  Dantzic,  by  means  of  the 
Vistula.  Warsaw,  though  very  ancient,  did  not 
become  the  capital  of  Poland  till  about  the  mid- 
dle of  the  i6th  century,  when  it  superseded 
Cracow.  It  has  witnessed  much  warfare,  the 
suburb  Praga  generally  being  the  field  of  ac- 
tion. Here  in  1656  the  Poles  were  defeated 
by  Charles  Gustavus  of  Sweden.  The  chief  in- 
terest belonging  to  the  city  is  connected  with 
the  insurrection  of  1794,  when  after  the  capture 
of  Kosciusko  at  Maciejowice,  the  dispirited  and 
disorganized  remnants  of  the  Polish  army  de- 
fended the  ramparts  of  Praga  against  the  vic- 
torious Russian  forces  under  Suwaroff.  On  3 
Nov.  1794,  th»  Russian  general  ordered  an  as- 
sault, and,  after  a  fierce  struggle  the  ramparts 
were  carried,  more  than  15,000  Polish  soldiers 
being  slain,  drowned  in  the  Vistula,  or  taken 
prisoners,  and  an  almost  equal  number  of  un- 
armed inhabitants  of  every  age  and  sex,  bru- 
tally massacred.  In  the  evening  a  great  fire 
arose,  which  destroyed  a  large  part  of  the  city. 
The  vicinity  of  Warsaw  was  also  the  principal 
seat  of  the  Polish  war  in  1831.  Pop.  about 
750,000,  of  whom  above  a  fourth  are  Jews. 

Warships,  Ancient  Armorclads  and  pro- 
tected war  vessels  were  not  wholly  unknown  to 
the  ancients.  The  ships  of  the  Greeks  and  Ro- 
mans were  often  fortified  with  a  thick  fence  of 
hides,  which  served  to  repel  the  missiles  of 
their  enemies  and  afford  protection  to  their  own 
crews.  Hides,  possibly  brass  and  iron,  and  cer- 
tainly thick  timber,  entered  into  the  construction 
of  the  turrets  and  towers  with  which  the  fight- 
ing ships  of  ancient  and  medisval  times  were 
fitted,  especially  when  used  for  harbor  de- 
fense, as  in  the  Venetian  turret  ship  of  the  9th. 
century.  Felt  made  an  early  appearance  as  a 
defensive  armor  on  shipboard,  as  we  find  that 
in  a  sea  fight  off  Palermo  in  107 1  between  the 
Normans  and  Saracens,  the  former  hung  their 
galleys  with  this  material  by  way  of  a  defensive 
cuirass.  The  Norman  knig;hts  had  probably 
adopted  this  device  from  their  enemies,  for  felt 
had  been  used  for  some  time  for  this  purpose  on. 
board  the  huge  "dromons*  of  the  Saracens. 
These,  the  "battleships*  of  those  days  in  the 
Mediterranean,  usually  rowed  50  oars  a  side,, 
each  oar  being  manned  by  two  men,  so  that 
here  we  have  a  couple  of  hundred  seamen  ac- 
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counted  for  at  once.  When  the  soldiers,  sail 
trimmers  and  artificers  who  worked  the  war 
engines  and  siphons  for  Greek  fire  are  added, 
it  is  evident  that  the  crew  must  have  been  very 
large,  and  have  required  a  ship  of  considerable 
dimensions.  These  great  warships  were  ar- 
mored with  woolen  cloth  soaked  m  vinegar  to 
render  it  fireproof,  and  hung  with  mantlets  of 
red  and  yellow  felt,  so  that  their  cuirass  was 
not  only  useful,  but  ornamental  as  well.  At 
this  period  and  for  many  hundred  of  years  later 
additional  protection  was  afforded  to  those  on 
deck  by  the  ranging  of  the  bucklers  and  shields 
of  the  warriors  on  board  along  the  gunwales. 
Later,  in  the  15th  and  i6th  centuries,  special 
•pavesades,"  or  bulwarks,  were  provided  in  lieu, 
composed  of  large  oblong  shields,  supplied  for 
the  purpose.  In  addition  to  felt,  the  time-hon- 
ored leather  armor  also  entered  into  the  defen- 
sive panoply  of  the  "dromons,"  and  in  the  war 
of  the  Sicilian  Vespers,  Pedro  III.  of  Aragon 
covered  two  of  the  largest  ships  of  his  fleet 
with  leather  before  sending  it  against  Charles  of 
Anjou.  Conrad  of  Montferrat,  at  the  siege  of 
Tyre  in  1187,  either  invented,  or  at  all  events, 
caused  a  special  class  of  leather-protected  ves- 
sels to  be  built,  which  were  called  barboats  or 
duckbacks.  They  would  now  probably  be  called ' 
turtlebacks.  They  would  appear  to  have  been 
small  craft  covered  with  a  strong  leather-pro- 
tected domed  roof  through  portholes  or  open- 
ings in  which  the  archers  and  crossbowmen 
could  fire  without  exposing  themselves.  They 
proved  very  effective  against  the  Saracens,  and 
in  1218  the  entrance  of  the  Nile  was  forced  by 
70  of  these  little  armorclads. 

It  is  said  that  the  Great  Dromon  —  whose 
capture  by  Richard  I.ion-Heart  is  still  com- 
memorated—  was  equipped  with  leaden  armor. 
This  was  in  1191,  and  probably  lead  was  occa- 
sionally used  for  protective  purposes  through- 
out the  next  two  or  three  centuries,  although 
there  is  no  record  of  any  ship  so  protected  until 
1530.  In  this  year  the  Knights  of  Saint  John, 
those  sworn  opponents  of  the  Turk,  built  one 
or  perhaps  two  leadclads.  At  any  rate,  one 
account  says  that  they  built  such  a  ship  in  this 
year  at  Nlalta,  while  another  describes  a  ship 
of  this  kind  called  the  "Santa  Anna,^  launched 
at  Nice  in  the  same  year.  The  Santa  Anna's 
leaden  armor  plates  were  attached  to  her  sides 
by  bolts  of  brass,  and  it  was  said  for  her  that 
she  could  "resist  the  artillery  of  a  whole  army,* 
and  at  the  same  time  could  sail  or  row  as  fast 
as  any  of  her  unarmored  contemporaries.  She 
was  a  big  ship,  with  six  decks,  a  reception  sa- 
loon, a  chapel,  a  specially  constructed  powder 
ma^zine  and  a  bakery.  She  was  present  at  the 
takmc;  of  Tunis  in  1535  and  played  an  important 
part  in  its  capture.  Lead  was  not  infrequently 
used  at_  this  period  for  sheathing  ships  under 
water,  in  the  same  way  that  copper  is  still 
found  so  useful.  Thus  the  French  ship  Grande- 
Francotse,  launched  in  1527,  one  of  the  largest 
and  most  famous  ships  of  her  day,  was  sheathed 
with  lead  from  her  keel  to  the  first  wale  above 
her  waterline. 

The  Spaniards  attempted  to  protect  their 
galleons  of  the  Invincible  Armada  by  building 
their  sides  four  or  five  feet  thick,  but  the  heavy 
English  guns  "lashed  them  through  and 
through.*  But  now  at  last  we  arrive  at  a  real 
armored  ship  in  the  present  day  acceptation  of 
the  word.    Not  only  an  armorclad,  but  a  real 


ironclad.  This  was  constructed  in  Antwerp  in 
1585,  with  a  view  of  breaking  through  the  lines 
of  the  Spanish  army  under  Alexander  of  Parma, 
which  was  at  that  time  closely  investing  the 
city.  It  was  a  large  flat  bottomed  craft,  with  a 
central  casemate  or  battery  built  of  thick  balks 
of  timber  and  plated  with  iron.  It  was  intended 
to  be,  and  veiy  likely  was,  impenetrable  to  any 
artillery  that  the  Spaniards  could  bring  against 
it ;  and  in  hopeful  anticipation  that  their  iron- 
clad ship  would  raise  the  siege  and  put  an  end 
to  hostilities,  the  men  of  Antwerp  christened  her 
the  "Finis  Belli.*  In  addition  to  a  heavy  bat- 
tery of  guns,  the  Finis  Belli  carried  a  large  body 
of  musketeers,  some  of  whom  were  stationed 
aloft  in  her  four  fighting  tops,  while  the  rest 
were  well  protected  by  the  loopholed  bulwarks 
on  the  upper  deck.  Unluckily  for  the  besieged 
Dutchmen,  she  ran  aground  before  she  had 
effected  anything  at  all,  and  fell  into  the  hands 
of  the  Spaniards,  who  nicknamed  her  the  Caran- 
jamula,  or  "Bogey."  They  contrived  to  get  her 
afloat,  and  brought  her  down  to  the  camp  of 
Alexander  of  Parma,  where  she  became  a  great 
attraction  to  the  sightseers  of  the  period.  As 
for  the  Dutchmen  in  the  doomed  city,  they 
henceforward  only  referred  to  their  experiment 
as  the  "Perdita  Kxpensae"  or  "Wasted  Money.* 
Tenyears  previous  to  this,  others  of  the  Dutch 
patriots  had  built  a  somewhat  similar  contri- 
vance, which  very  possibly  was  also  armored. 
This  was  the  Ark  of  Delft,  a  twin  vessel  sup- 
porting a  floating  fortress,  which  was  propelled 
by  three  hand-worked  paddle  wheels  placed  be- 
tween the  two  hulls. 

It  is  a  curious  but  well  known  fact  that  if 
we  go  to  the  Far  East  we  can  find  a  parallel 
to  almost  any  Western  invention.  It  is  there- 
fore not  astonishing  to  find  that  the  Japanese 
possessed  a  paddle-propelled  armorclad  m  the 
year  1600.  This  quaint  craft,  like  the  old 
leather-clad  "barbotes*  of  the  12th  century,  was 
turtlebacked,  with  ports  for  firing  from.  She 
was  covered  with  iron  and  copper  plates  fitted 
together  like  the  cells  of  a  honeycomb,  mounted 
10  guns,  and,  like  the  Ark  of  Delft,  was 
moved  by  a  central  paddle  wheel.  Though 
there  is  no  record  of  any  more  ironclad  ships 
before  the  19th  centurjr,  our  own  navy,  at  any 
rate,  used  various  devices  to  protect  its  ships 
in  the  iSth.  According  to  a  French  writer,  the 
sailors  of  his  country  were_  astonished  at  the 
perfection  to  which  the  English  had  attained  in 
this  direction.  "Old  cables,*  he  writes,  "held  in 
place  by  pieces  of  iron,  barricaded  the  whole 
length  of  the  bulwarks;  mantlets  of  old  rope 
hung  over  the  ship's  sides,  to  diminish  the  shock 
of  our  cannon  balls,  and,  beneath  a  thick  rope, 
netting  stretched  from  poop  to  bowsprit  The 
English  fought  under  shelter,  maneuvering,  with- 
out ceasing,  out  of  musket  range,  so  as  to  riddle 
our  detachments  of  fusileers,  with  their  cannon 
shot.  So  we  lost  200  men  for  every  30  of  the 
English  put  out  of  action.* 

This  system  of  armoring  was,  however,  soon 
adopted  by  the  French.  ,The  Spaniards  en- 
deavored to  improve  on  this,  and  in  1782  hoped 
great  things  from  the  celebrated  floating  bat- 
teries employed  at  the  great  siege  of  Gibraltar 
by  the  Duke  de  Crillon.  The  floating  batteries 
were  mounted  on  ships  of  the  line,  cut  down  to 
a  particular  size.  On  the  top  they  were  de- 
fended by  a  covering  made  of  cordage  and  wet 
hides.    "This  was   not  the  complete  protectiofl 
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that  was  originally  intended  by  the  Chevalier 
d'Arcon,  their  constructor,  according  to  another 
account  of  the  same  date  as  the  above,  which 
states  that  "the  covering  was  to  have  been  laid 
over  with  strong  sheets  of  copper,  and  by  this 
means  the  redhot  balls,  the  bombs  and  other 
destructive  implements  would  have  slid  oflf.* 

The  fate  of  these  experimental  armorclads 
offered  no  inducement  to  the  naval  constructors 
of  the  day  to  make  further  researches  in  the 
direction  of  protection,  so  that  till  comparatively 
recent  times  we  find  our  sailors  depending  only 
on  their  'wooden  walls*  to  resist  the  projectiles 
of  the  enemy.  The  oaken  sides  of  the  British 
ships,  we  may  note  in  passing,  were  often  ex- 
ceptionally stout  and  difficult  to  penetrate.  In 
the  fight  between  the  Glatton,  56-gun  ship,  and 
four  French  frigates,  a  brig  and  a  cutter,  mount- 
ing 220  guns  between  them,  their  12  and  24- 
pounders  failed  to  penetrate  her  sides,  and  she 
beat  them  all  off  with  great  loss  at  the  cost  of 
one  officer  and  one  man  wounded. 

But  the  Americans,  from  the  very  com- 
mencement of  their  existence  as  a  nation,  set 
themselves  to  make  improvements  in  naval  war- 
fare. David  Bushnell  constructed  a  practical 
submarine  boat  in  1773.  Torpedoes  were  used 
by  him  and  others  in  the  war  with  this  coun- 
try, and  for  the  purpose  of  towing  these  con- 
trivances alongside  our  ships,  they  invented 
and  built  in  1814  a  paddle-propelled  turtlebacked 
boat  lying  very  low  in  the  water  and  covered 
with  *half-inch  iron  plates,  not  to  be  injured 
by  shot.*  About  the  same  period  the  celebrated 
inventor,  Robert  Fulton,  who  had  already  con- 
structed one  or  two  submarine  boats  and  various 
classes  of  torpedoes,  built  a  steam  frieate  which 
he  called  the  Demologos,  or  Voice  of  the  Peo- 
ple, but  which  is  sometimes  known  as  the  Ful- 
ton I.  This,  the  first  steam  warship  ever  con- 
structed, had  her  sides  no  less  than  13  feet  thick 
of  alternate  layers  of  oak  and  ash  wood,  a 
thickness  absolutely  impenetrable  by  any  gun 
then  afloat.  In  1829  this  vessel  was  blown  up 
by  accident,  and  was  succeeded  in  the  American 
navy  by  the  Fulton  II.,  a  ship  which  appears  to 
have  been  protected  by  some  kind  of  iron  armor. 

Various  proposals  were  made  to  use  iron 
plating  to  protect  the  sides  of  ships  of  war  from 
this  time  forward,  but  until  the  French  con- 
structed a  number  of  armorplated /batteries  for 
use  in  the  Crimean  war,  nothing  practical  came 
of  the  suggestions  of  inventors.  Their  success 
at  the  bombardment  of  Kinburn  demonstrated 
the  value  of  armor  plating.  England  at  once 
followed  suit  with  others  of  the  same  kind, 
some  of  which  are  still  doing  duty  as  hulks. 
Then  came  the  French  La  Gloire,  the  British 
Warrior,  the  ironclads  and  monitors  of  the 
American  war,  and  henceforward  the  steady 
evolution  of  the  armored  fighting  ship,  which 
has  provided  us  with  the  majestic  battleships 
of  the  present  day. 

Warships,  Modem.  It  has  become  almost 
an  axiom  that  military  success,  in  a  broad  sense, 
depends  upon  command  of  the  sea,  and  absolute 
command  of  the  sea  can  only  be  attained  in  one 
way,  by  the  capture  or  annihilation  _  of  the 
enem/s  fleets.  This  makes  it  imperative  that 
the  _  eneiny  be_  met  in  battle,  a  _  result  easily 
attained  if  he  is  of  e<jua1  or  superior  force  and, 
if  his  force  is  inferior,  he  must  be  made  to 
fight.     The  questions  of  how,  and  when,  and 


where  this  should  be  done  belong  to  the  science 
of  naval  strategy,  for  our  purpose  it  is  enough 
to  recognize  that  the  destruction  of  his  fleet 
is  the  paramount  .object,  we  may  then  turn  to 
consider  what  means  have  been  provided  for 
accomplishing  this  end.  It  can  readily  be  seen 
that  this  serious  problem  of  bringing  the  enemy 
to  battle  and  making  him  fight,  whether  he  will 
or  not,  can  only  be  met  by  providing  vessels 
capable  of  navigating  the  seas  in  any  weather, 
and  capable  of  meeting  and  destroying,  or 
fighting  to  a  standstill,  any  class  of  vessel  that 
may  be  brought  against  them.  In  the  old  dajrs, 
when  all  ships  were  on  an  equal  footing  as 
regards  the  motive  power,  when  (here  was  no 
protection  and  when  the  best  ship  was  the  one 
carrying  the  most  guns,  the  problem  was  simple ; 
but  now,  when  each  vessel  must  carry  her  own 
fuel,  when  high  speed  requires  a  disproportion- 
ate share  of  space  and  weight,  when  the  com- 
petition between  gun  and  armor  has  developed 
so  rapidly  that  each  series  of  new  guns  requires 
either  thicker  or  better  armor  for  protection 
against  its  projectiles,  the  problem  is  much  more 
complex,  and  though  of  late  years  the  steel 
maker  and  the  engineer  have  done  much  toward 
improving  the  quality  pf  their  products,  its  prin- 
cipal result  has  been  to  increase  the  quantity 
used  in  a  given  case. 

Qualifications. —  Having  seen  that  the  pri- 
mary purpose,  indeed  the  raison  d'etre  of  the 
true  warship  is  to  fight,  it  follows  that  the  most 
efficient  war  vessel,  in  the  sense  of  the  present 
day,  is  that  combining  in  the  highest  degree, 
offensive  and  defensive  qualities.  It_  may  be 
said  in  a  general  way,  that  the  most  important 
of  these  qualities  are  armament,  protection, 
radius  of  action,  speed,  and  reliability  of  ma- 
chinery. There  are,  however,  great  differences 
of  opinion  among  naval  experts  and  designers 
as  to  the  relative  importance  of  these  qualities, 
which  are  all  further  complicated  by  subordi- 
nate and  antagonistic  elements,  and  to  unite  the 
whole,  in  the  best  possible  ratio,  is  the  aim  of 
the  designer  of  every  warship  projected.  The 
above  mentioned  qualities  may  be  altered  pro- 
portionately, increasing  one  and  decreasing 
another,  but  in  every  case  there  is  one  abso- 
lutely limiting  factor  which  cannot  be  ignored, 
that  is  the  total  weight  which  a  given  vessel  can 
carry.  A  ship  of  definite  displacement  can  carry 
a  certain  number  of  tons  weight  with  safety, 
and  this  weight  may  not  be  increased,  so  it  fol- 
lows that  if  any  one  quality  is  abnormally  devel- 
oped, some  other  quality  or  qualities,  no  mat- 
ter how  important,  must  be  sacrificed.  Thus 
every  warship  is  a  compromise  in  which  the  de- 
signers must  nicely  balance  each  element,  an 
addition  for  some  especially  desirable  feature 
entailing  a  reduction  in  something  else  consid- 
ered not  quite  so  important  in  view  of  the  par- 
ticular service  to  be  required  of  the  vessel. 
Being  driven  to  these  compromises  and  owing 
to  the  impossibility  of  unitmg  these  discordant 
elements,  each  in  its  highest  degree  of  excel- 
lence, in  any  one  ship,  designers  have  been 
forced  to  divide  warships  into  a  number  of  dif- 
ferent classes,  each  class  to  fulfi)  special  re- 
quirements and  in  each  one  of  which  one  or 
more  qualities  reaches  its  highest  development 
in  accordance  with  the  requirements  of  its  class 
and  the  duties  to  be  performed  by  the  finished 
vessel. 
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ClassXcation. —  The  principal  classes  of  war- 
ships which  exist  at  the  present  time,  as  the  re- 
sult of  an  evolution  along  diverging  lines  en- 
forced by  the  mutual  antagonist  qualities  are: 
battleships,  armored  cruisers,  protected  cruisers, 
gunboats,  monitors,  torpedo  boats  and  destroy- 
ers, scouts,  and  some  mtermediate  types  com- 
bining the  characteristics  of  several  classes.  In 
the  navies  of  the  larger  powers,  where  expense 
need  not  be  considered  and  where  the  number 
of  vessels  must  perforce  be  large,  the  lines  be- 
tween the  classes  are  fairly  well  defined ;  but  in 
many  of  the  smaller  navies  the  effort  has  been 
to  combine  in  one  vessel  too  many  high  qual- 
ities, usually  resulting  in  an  inferior  ship  and 
one  excelling  in  no  respect,  though  there  are  a 
few  cases  of  this  kind  where  an  exceptionally 
skilful  designer  has  been  remarkably  successful 
in  his  combination  of  elements. 

Before  going  into  a  detailed  description  of 
the  different  classes  of  warships  it  may  be  well 
to  take  a  general  survey  of  the  subject  and  to 
revert  to  the  principal  qualities  before  men- 
tioned. The  statement  that  a  vessel  is  con- 
structed entirely  of  steel,  implies  no  inherent 
strength  in  itself.  All  war  vessels  are  now 
built  of  steel,  and  it  is  only  when  thick  steel 
plates  are  secured  to  their  sides  or  deck,  for  the 
express  purpose  of  protecting  their  machinery, 
magazines,  guns,  and  personnel  from  the  fire  of 
the  enemy,  that  any  advantage  is  derived  from 
it.  Beginning  with  the  lighter  ships,  such  as 
torpedo  boats,  small  gunboats,  etc.,  we  find 
there  is  no  protection  whatever  except,  in  some 
of  the  gunboats,  that  given  by  a  judicious  ar- 
rangement of  the  coal  bunkers,  and  the  slight 
protection  afforded  the  gunners  by  the  gun 
shields.  On  some  of  the  larger  gunboats  and 
on  all  of  the  protected  and  armored  cruisers  as 
well  as  battleships  we  find  the  protective  deck, 
a  heavy  steel  deck,  covering  the  whole  of  the 
vessel  at  about  the  level  of  the  water  line  and 
protecting  the  machinery,  boilers,  ma^zines, 
etc.  On  some  of  the  larger  protected  cruisers 
thin  side  armor  appears;  on  the  armored 
cruisers  there  is  thicker  side  armor  covering  a 
greater  area  and,  on  this  type,  the  turret  or  bar- 
bette appears,  while  on  the  battleship  the  pro- 
tection reaches  its  highest  development. 

Battleships. — ^The  l>attleship  represents  the 
highest  type  of  warship  evolved  at  the  present 
time,  and  from  a  purely  military  standpoint  it 
is  the  most  formidable  and  most  necessary  class 
of  vessel,  for  upon  the  battleships  fall  the  real 
burden  of  an  offensive  demonstration.  The 
marked  characteristics  of  the  battleship  are 
large  guns  and  thick  armor  and  these  are  the 
two  qualities  to  which  other  elements,  notice- 
ably speed,  are  sacrificed.  This  sacrifice,  how- 
ever, must  be  made,  for  the  battleship  must  bear 
the  brunt  of  the  heavy  fighting  and  be  able  to 
Rive  and  receive  the  hardest  possible  blows. 
Speed  is  an  important  element  and  it  is  well  itor 
the  battleship  to  have  the  highest  speed  possible 
as  long  as  it  entails  no  reduction  in  her  fighting 
qualities;  but  speed  never  won  a  decisive  battle 
and_  of  all  the  elements  entering  into  warship 
design  high  speed  is  the  most  uncertain,  the 
most  difficuh  to  maintain  in  a  high  degree  of 
efficiency,  and  it  requires  the  greatest  sacrifice 
in  other  qualities.  The  reason  for  this  is  that 
in  a  given  ship  the  power,  and  consequently  the 
weight  and  space  occupied  by  the  machinery 
necessary   for  an   increase   in   speed,   increases 


in  a  much  higher  proportion  than  the  speed 
gained.  Thus  a  battleship  that  could  make  17 
knots  with  12,000  horse-power,  the  machinery 
installation  weighing  1,150  tons,  would  require, 
to  make  20  knots,  about  27,000  horse-power,  the 
machinery  weighing  2,570  tons.  In  addition  to 
this,  her  greater  power  would  involve  a  greater 
consumption  of  fuel  per  day,  therefore  a  greater 
quantity  or  weight  of  fuel  must  be  carried  and, 
as  before  stated,  the  extra  weight  for  machinery 
and  fuel  could  only  be  obtained  by  a  reduction 
in  the  armament,  or  protection,  or  both,  or  by 
an  increase  in  size.  When  one  notes  that  on  a 
tnodern  battleship  the  armament  and  ammuni- 
tion is  about  9  per  cent,  the  protection  about  25 
per  cent,  the  propelling  machinery  about  12  per 
cent,  and  the  coal  about  6  per  cent  of  the  total 
displacement,  it  can  easily  b«  seen  how  seriously 
a  change  in  any  one  of  these  items  affects  the 
whole  ship.  The  armament  or  battery  of  war- 
ships is  divided  into  two  classes,  called  respec- 
tively, the  main  and  the  secondary  batteries. 
The  main  battery  comprises  the  heaviest  guns 
on  the  ship,  those  firing  large  shells  and  armor- 
piercing  projectiles,  while  the  secondary  battery 
consists  of  small  rapid-fire  and  machine  guns 
for  use  against  torpedo  boats,  or  to  attack  the 
unprotected  or  lightly  protected  gun  positions  of 
an  enemy.  On  the  modern  battleship  the  main 
battery  usually  consists  of  four  lo-inch,  12-inch, 
or  13-inch  breech-loading  guns,  mounted  in  pairs 
in  revolving  barbette  turrets,  one  forward  and 
one  aft,  on  the  centre  line  of  the  ship.  Occa- 
sionally these  guns  are  mounted  en  barbette, 
that  is,  the  gun  projects  over  a  circular  wall  of 
armor,  without  the  revolving  turret  or  hood;  it 
is  not  uncommon  also,  in  foreign  navies,  to  find 
but  one  gun  in  a  turret  or  barbette,  and  some- 
times these  turrets  or  barbettes,  instead  of  being 
placed  on  the  centre  line  of  shij)  are  en  echelon, 
that  is,  the  forward  one  on  one  side  of  the  vessel, 
the  after  one  "on  the  opposite  side.  However,  it 
is  the  almost  universal  practice  at  the  present 
time  to  place  the  four  heaviest  guns  as  first  stated, 
in  pairs,  in  revolving  barbette  turrets,  on  the 
centre  line  of  ship.  In  addition  to  these  heavy 
pins  it  is  usual  to  mount  a  number  of  smaller 
guns,  from  5  to  8  inches  diameter  of  bore,  on 
each  broadside,  though  often  the  Wnch  guns  are 
also  mounted  in  turrets.  A  battery  arrange- 
ment that  has  obtained  to  a  considerable  extent 
in  our  navy  is  to  have,  in  addition  to  the  two 
turrets  of  12-  or  13-incn  guns,  four  smaller  tur- 
rets, each  containing  two  8-mch  guns.  These 
turrets^  are  arranged  in  a  quadrilateral,  two  on 
each  side,  the  forward  two  somewhat  abaft  the 
forward  large  turret,  and  the  after  two  forward 
of  the  after  large  turret,  with  in  addition  to 
this,  a  number  of  6-inch  or  7-inch  guns  mounted 
on  the  broadside.  Later  this  arrangement  has 
been  somewhat  changed  by  superposing  one  of 
the  8-inch  turrets  on  each  of  the  large  turrets, 
the  other  two  in  some  cases  bein^  placed  one 
on  each  side  of  ship  about  amidships,  while  in  1 
other  cases  they  were  omitted  entirely,  their  | 
place  being  taken  by  a  greater  number  of  broad- 
side guns.  The  Indiana,  the  first  of  our  battle- 
ships,_  has  the  two  large  turrets  referred  to,  each 
containing  two  13-inch  guns,  the  quadrilateral 
arrangement  of  four  turrets  each  with  two 
8_-inch  guns  and  two  6-inch  guns  on  each  broad- 
side. Next  came  the  Iowa  with  a  somewhat 
similar  arrangement  except  that  12-inch  and 
4-inch  guns  were  used  in  place  of  the  13-inch 
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and  6-inch  guns  respectively.  She  was  followed' 
by  the  Kearsarge  class,  with  4  13-inch  guns  in 
turrets?  arranged  as  before,  with  a  turret  mount- 
ing 2  8-inch  guns  superposed  on  each  13-inch 
turret,  and  with  a  broadside  battery  of  14  5-inch 
quick-fire  guns.  Next  came  the  Alabama  class, 
with  4  13-inch  g^ns,  in  the  large  turrets,  no  8- 
inch  guns  at  all  and  12  6-inch  guns  on  the  broad- 
side. After  the  Alabama  class  the  13-inch  gun 
disappears,  and  in  the  Maine  class,  which  fol- 
lowed, there  are  4  12-inch^  no  8^inch_  and  16 
■6-inch  quick-fire  guns.  The  Virginia  class 
shows  a  return  to  the  8-tnch  gun,  her  arma- 


the  above  we  have  confined  ourselves  to  a  de- 
scription of  the  battery  arrangements  on  the 
battleship  class  only.  In  the  armored  cruiser 
class  a  somewhat  similar  arrangement  is  fol- 
lowed, except  that  the  guns  in  the  main  turrets 
are  not  above  lo-inch  bore,  and  are  often  8 
inches.  As  to  the  protected  cruisers  and  gun- 
boats, their  batteries  are  so  varied  that  they  can 
best  be  considered  by  consulting  the  table  which 
gives  the  batteries  of  a  number  of  different 
classes  of  vessels. 

The  protection,  that  is,  the  armor  on  a  bat- 
tleship, IS  her  most  marked  characteristic.    The 


9,500  I.  H,  P.  Main  Engine  of  a  Battleship. 


ment  being  4  12- inch,  8  8-inch  and  12  6-inch 
-guns.  On  the  Connecticut  and  Vermont  classes, 
our  largest  battleships,  we  have_  4  12-inch,  8 
'8-inch,  and  12  7-inch,  the  latter  being  a  new  gun 
used  here  for  the  first  time.  On  the  latest  bat- 
tleships, the  Mississippi  class,  we  have  4  12-inch, 
8  8-inch  and  8  7-inch  guns.  The  superposed 
turret  was  entirely  an  American  idea  and  has 
not  yet  been  introduced  abroad.  It  has  the  ad- 
vantage that,  the  number  of  gun  positions  being 
Teducedj  better  protection  can  be  given  the  guns 
and  their  accessories  on  the  same  weight,  or  the 
same  protection  given  on  less  weight,  leaving  an 
allowance  of  weight  to  be  used  elsewhere.    In 


basis  of  all  protection  on  the  modem  war  vesscil 
is  the  protective  deck  and  it  is  common  to  the 
battleship,  armored  and  protected  cruisers  and 
many  gunboats.  It  is  a  hea'vy  steel  deck  cover- 
ing the  whole  of  the  vessel  at  or  a  little  above 
the  level  of  the  water  line,  extending  the  entire 
length  of  the  ship  and  firmly  secured  at  the  ends 
to  the  heavy  stem  and  the  stern  post,  and  at  the 
sides  it  usually  slopes,  meeting  the  sides  of  the 
ship  3  or  4  feet  below  the  water  line.  Below 
this  heavy  deck  lie  the  vitals  of  the  vessel,  the 
boilers  and  machinery,  the  mag^azines  and  Shell 
rooms,  the  ammunition  passages  and  all  the 
parts  where  an  explosion  would  be  most  dan- 
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gerous  and  would  create  the  greatest  havoc. 
For  safety  every  opening  on  this  deck  is  cov- 
ered with  a  heavy  steel  grating  to  prevent,  as 
far  as  possible,  fragments  of  shell  from  passing 
below.  The  most  vulnerable  part  of  the  vessel 
is  her  water-line,  for,  if  a  shell  should  enter  and 
explode  here,  tearing  a  large  hole,  she  would 
probably  quickly  capsize  and  sink;  it  is  here 
therefore  that  the  heaviest  armor,  called  the 
water-line  belt,  is  usually  placed.  The  lower 
edge  of  this  belt  rests  on  a  projection  or  ledge, 
called  the  armor  shelf,  at  the  point  of  meeting 
of  the  protective  deck  and  the  ship's  side;  it  is 
'therefore  3  or  4  feet  below  the  water-line  and 
extends  up  about  the  same  distance  above.  In 
the  earlier  battleships  it  was  usual  to  run  this 


H.  P.  CyL    Port  Engine  of  Battleship,  Looking  Forward. 

water-line  belt  the  length  of  the  machinery  space 
only,  leaving  the  ends  of  the  vessel  unprotected ; 
this  was  considered  dangerous,  however,  as  pen- 
etration at  these  unprotected  ends  would  prob- 
ably have_  serious  consequences,  so,  as  armor 
improved  in  quality,  enabling  thinner  and  there- 
fore lighter  plater  to  be  used,  the  weight  so 
gained  was  utilized  by  continuing  the  protection, 
at  a  reduced  thickness,  all  the  way  to  the  bow 
and  stem,  thus  protectmg  as  far  as  possible  the 


whole  water-line  of  the  vessel.  The  barbettes, 
one  forward  and  one  aft,  about  over  the  maga- 
zines, rest  upon  the  protective  deck  at  the  bot- 
tom and  extend  up  about  four  feet  above  the 
upper  deck.  At  the  top  of  the  barbettes,  revolv- 
ing on  rollers,  are  the  turrets,  sometimes  called 
hoods,  containing  the  guns  and  the  loading 
mechanism  and  all  of  the  machinery  in  connec- 
tion with  the  same,  and  the  turret  ammunition 
hoists  lead  up  tlirough  the  barbettes  from  the 
magazine  below,  delivering  their  load  of  charge 
and  projectiles  at  the  breech  of  the  guns  in  po- 
sition for  loading  and,  as  they  pass  up  inside  of 
the  barbettes  and  turrets,  they  are  as  well  pro- 
tected as  is  possible.  It  is  usual  to  work  an 
athwartship  line  of  armor  from  the  water-line 
belt  to  the  barbettes,  resting  upon  the  protective 
deck,  and  this  athwartship  or  diagonal  armor  is 
here  the  same  thickness  as  the  belt.  We  now 
have,  enclosed  within  heavy  armor  a  fort,  cita- 
del or  redoubt,  its  bottom  being  the  protective 
deck,  its  sides  the  water-line  belt,  and  its  ends 
the  athwartship  or  diagonal  armor,  a  barbette 
being  placed  at  each  end  of  the  citadel,  thus  the 
space  between  the  protective  deck  and  the  next 
deck  above  is  well  protected.  Resting  upon  the 
armor  belt  and  the  diagonal  armor,  and  fol- 
lowing the  same  direction,  is  a  course  of  armor 
usually  somewhat  thinner  called  the  lower  case- 
mate irmor;  it  extends  up  to  the  lower  edge  of 
the  broadside  gun  ports  and,  resting  upon  it  in 
turn  is  the  upper  casemate  armor,  following  the 
same  direction  and  forming  the  protection  for 
the  broadside  battery.  The  explosive  effect  of 
the  modern  shell  is  so  tremendous  that  were  one 
to  get  through  the  upper  casemate  and  explode 
immediately  after  entering,  it  would  undoubtedly 
disable  several  guns  and  kill  their  entire  crews ; 
it  is  therefore  usual  to  isolate  each  broadside  gun 
from  its  neighbors  by  light  nickel  steel  bulk- 
heads V/i  or  2  inches  thick,  and,  to  prevent  the 
same  disastrous  result  among  the  guns  on  the 
opposite  side,  a  fore-and-aft  bulkhead  of  about 
the  same  thickness  is  placed  on  the  centre  line 
of  the  ship.  Each  gun  of  the  broadside  battery 
is  thus  mounted  in  a  space  by  itself,  somewhat 
similar  to  a  stall.  Just  abaft  the  forward  turret 
there  is  a  vertical  armored  tube  resting  on  the 
protective  deck  and  at  its  upper  end  is  the  con- 
ning tower,  a  protected  station  from  which  the 
ship  may  be  worked  in  action,  the  tube  giving 
protection  to  all  the  mechanical  signaling  gear 
leading  to  different  parts  of  the  ship,  the  steer- 
ing gear,  etc.,  while  just  forward  of  the  after 
turret  is  another  armored  station  for  sig- 
naling. It  is  not  a  difficult  matter  to  design  a 
ship  that  will  be  practically  unsinkable  hy  the 
attack  of  gun  fire,  as  it  only  means  placmg  a 
sufficient  thickness  of  armor  at  the  water-line. 
A  war  ship  might  as  well  be  sunk,  however,  as 
rendered  useless  in  battle,  and  the  one  thing 
that  modern  navaj  battles  have  shown  is  the 
absolute  impossibility  of  the  unprotected  person- 
nel of  a  ship  working  her  guns  when  exposed  to 
the  hail  of  shot  and  shell  from  a  modern  battery 
of  rapid-fire  and  automatic  guns ;  as  a  result  of 
this  we  see  all  the  later  battleships,  armored 
cruisers  and  protected  cruisers  increasing  the 
protection  of  the  broadside  batteries  and  ex- 
posed gun  positions,  even  at  the  expense  of  the 
water-hne  belt.  It  has  also  been  advocated 
lately  to  do  away  entirely  with  the  protective 
deck,    thus    gaining   many   tons    weight   which 
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could  possibly  be  used  to  better  advantage  else- 
where. The  foregoing  description,  in  a  general 
way,  portrays  the  disposition  of  armor  usually 
employed  on  the  battleship  type,  but  it  may  be 
considered  to  apply  as  well  to  armored  cruisers, 
remembering  that  in  the  latter  class  of  vessel 
the  armor  is  thinner  all  through.  The  design 
and  building  of  battleships  shows  a  constant  de- 
velopment Each  new  vessel  is,  in  many  re- 
spects, an  improvement  on  her  immediate  prede- 
cessor; there  is  some  uncertainty,  however,  as 
to  the  best  type,  due  to  the  fact  that  there  have 
been  no  naval  engagements,  since  the  modem 
warship  was  evolved,  of  sufBcient  importance  to 
settle  beyond  question  whether  this  development 
is  along  correct  lines  or  not.  The  trend  of  de- 
velopment, however,  has  been  in  the  following 
directions:  for  the  battleship,  a  reduction  in  the 
size  of  the  largest  guns,  made  possible  by  im- 


capacity.  Captain  Walker,  U.  S.  N.,  has  said  of 
the  armored  cruiser:  *Her  role  ...  is  as- 
sumed to  be  that  of  a  vessel  possessing  in  a  high 
degree  offensive  and  defensive  qualities,  with  Uie 
capacity  of  delivering  her  attack  at  points  far 
distant  from  her  base  in  the  least  space  of  time." 
For  this  statement  to  apply  to  the  modern  ar- 
mored cruiser,  remembering  that  the  ability  to 
fight  must  be  measured  by  the  standard  set  by 
the  battleship,  it  should  be  reversed  and  the  de- 
gree should  read  ''moderate'*  instead  of  "high." 
There  is  no  class  of  warship  concerning  which 
there  is  a  greater  diversity  of  opinion.  Many 
eminent  authorities  hold  that  the  armored 
cruiser,  with  a  speed  enabling  her  to  give  or  de- 
cline combat  at  will  and  to  overtake  protected 
cruisers  and  commerce  destroyers,  with  an  ar- 
mament sufficient  to  ensure  the  destruction  of 
such    vessels   when    overtaken,   and    with    suf- 
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provements  in  material  and  hig[her  velocity  of 
projectiles;  an  increase  in  the  sire  of  rapid-fire 
gtms;  a  much  improved  quality  of  armor,  with 
a  greater  proportion  of  the  ship  covered  by 
same ;  an  increase  in  speed  and  coal  capacity, 
and  a  saving  in  machinery  weights  due  to  the 
introduction  of  the  water  tube  boiler  and  to  a 
generally  higher  grade  of  material;  and  finally 
an  increase  in  size  of  the  whole  vessel.  For 
the  armored  cruiser  almost  the  same  advance 
has  been  made  as  in  the  battleship,  and  in  many 
respects  the  armored  cruisers  are  merely  battle- 
ships _  somewhat  weakened  in  defensive  and 
offensive  qualities  to  gain  a  few  knots  speed. 

Armored  Cruisers. —  The  armored  cruiser 
can  best  be  described  as  a  battleship  in  which 
the  qualities  of  offense  and  defense  have  been 
much  reduced  to  gain  high  speed  and  great  coal 


ficient  armor  to  protect  her  from  the  guns  car- 
ried by  such  ships  and  possibly  sufficient  to 
enable  her  to  engage  a  battleship  under  condi- 
tions favorable  to  herself  and  of  her  own  choos- 
ing, adds  a  very  important  element  of  fighting 
strength  to  the  fleet,  and  that  in  this  c'ass  the 
requirements  of  warships  are  most  nearly  ful- 
filled. On  the  other  hand  there  are  many  who 
hold  that  the  armored  cruiser  is  an  anomaly, 
something  less  than  the  battleship  and  more 
than  the  protected  cruiser,  performing  satisfac- 
torily the  duties  of  neither,  with  no  special  func- 
tion of  her  own  and  lacking  the  great  deside- 
ratum in  warships,  ability  to  fight  in  proportion 
to  her  great  size  and  cost  With  the_  increase 
in  speed  of  the  battleship  until  there  is  only  a 
difference  of  about  3  knots  between  its  speed 
and  that  of  the  armored  cruiser,  and  this  differ- 
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ence  most  apparent  on  the  trial  trip,  as  any  de- 
crease in  efficiency  will  necessarily  be  most 
severe  on  the  faster  type,  and  when  this  gain  of 
a  few  knots  speed  is  at  such  an  expense  of 
armor  and  armament  as  to  practically  preclude 
the  armored  cruiser  from  joining  battle  with  the 
battleship,  it  hardly  seems  worth  while  to  put 
practically  the  same  amount  of  money  into  ves- 
sels of  the  weaker  type.  There  is  doubtless  a 
large  field  for  the  armored  cruiser  in  swift  at- 
tack upon  isolated  or  unprotected  positions,  in 
raids  on  the  trade  routes  of  maritime  states  or 
in  blockade  and  many  other  duties;  but,  before 
the  end  is  reached,  the  enemy's  battleship  squad- 
ron must  be  met,  and  this  the  armored  cruiser 
can  not  do,  at  least  with  much  prospect  of  suc- 
c«ss.  Prophecy  is  always  an  uncertain  occupa- 
tion, but  judgmg  as  well  as  we  can  from  the 
present  line  of  advance,  it  would  seem  most 
likely  that  this  debatable  question  will  be  met 
by  increasing  somewhat  the  speed  and  coal  en- 
durance of  the  battleship  and  reducing  slightly 
her  protection  at  the  water-line  or  possibly  in 
the  protective  deck,  while  the  armored  cruiser 
reduces  her  speed  somewhat  and  increases  her 
armor  and  armament,  until  the  two  types  merge. 
Aside  from  speculation,  however,  the  consensus 
of  opinion  seems  to  be  that  the  more  recent 
armored  cruisers  in  all  the  great  navies  are  too 
large.  However  this  may  be,  the  fact  remains 
that,  if  any  one  country  develops  a  type  of  war- 
ship having  particularly  marked  characteristics, 
other  nations  who  wish  to  remain  on  a  footing 
of  equal  strength,  must  build  vessels  of  the 
same  type  to  meet  them,  and  all  of  the  more 
important  naval  powers  are  now  adding  armored 
cruisers  to  their  fleets.  It  may  be  of  interest 
to  add  that  France,  at  the  present  time,  is  build- 
ing armored  cruisers  almost  to  the  exclusion 
of  battleships,  and  it  must  not  be  forgotten  that 
the  French  nation  has,  on  other  occasions,  in- 
augurated the  line  of  naval  development.  The 
preceding  table  gives  the  particulars  of  battle- 
ships and  armored  cruisers,  built  and  under  con- 
struction, in  the  United  States  navy. 

Protected  Cruisers. —  The  protected  cruiser 
class  depends  for  protection  upon  the  protective 
deck  alone.  These  vessels  were  very  popular  in- 
all  navies  some  years  ago,  and  in  fliem  every- 
thing was  sacrificed  to  what  was  considered  at 
that  time  high  speed.  The  Japanese  Naniwa, 
3,650  tons  displacement  and  18^  knots,  and  the 
Chilean  Esmeralda,  3,000  tons  displacement  and 
i8j4  knots  speed,  were  considered  phenomenal 
vessels  and  were  regarded  as  models.  Owing  to 
the  difficulty  of  a  small  ship  maintaining  high 
speed  in  anything  but  the  most  favorable 
weather,  vessels  of  this  class  gradually  increased 
in  size  until  they  reached  7,000  or  8,000  tons  dis- 
placement. Being  without  any  protection  save 
the  protective  deck,  these  vessels  could  be  utterly 
destroyed  by  the  fire  of  modern  rapid-fire  guns 
•even  though  neither  their  protective  decks  nor 
their  water-lines  were  pierced,  in  fact  they  were 
not  much  better  than  armed  ocean  liners.  After 
a  few  years  the  armored  cruiser  came  out,  im- 
measurably superior,  and  naval  designers 
quickly  turned  to  that  type.  It  is  probable  that 
the  protected  cruiser  will  be  modified,  and  her 
place  taken,  as  far  as  speed  is  concerned,  by  a 
new  tjrpe,  just  now  being  developed,  the  Scout. 
As  its  name  implies  this  type  will  be  very  fast, 
23  to  25  knots,  with  large  coal  capacity  and  no 
protection.    The  Scout  class  is  not  designed  to 
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fight  but  rather  to  act  as  the  eyes  of  the  fleet 
They  are  of  good  size,  3,000  to  4,000  tons  dis- 
placement, with  fine  lines  for  speed.  Their 
duties  will  be  to  discover  and  keep  in  touch  with 
the  enemy  and  to  carry  news  to  their  own  battle 
squadron ;  they  will  also  be  capable  of  destroying 


Vol.  ao — ii 


torpedo  craft.  As  to  unprotected  cruisers  and 
gunboats,  while  necessary  in  times  of  peace  for 
general  police  of  the  seas  and  to  show  the  flag  in 
foreign  ports,  they  are  of  no  use  in  battle  except 
against  unarmored  vessels.  A  table  giving  the 
oarticulars  of  the  orotected  cruisers  in  the  United 
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States  will  be  seen  on  two  of  the  foregoing 
pages. 

Monitors.— The  monitor  is  a  strictly  Ameri- 
can type  and  is  dear  to  the  American  heart  on 
account  of  the  service  the  first  monitor  did  the 
country  in  the  Civil  War,  by  defeating  the  Con- 
federate armored  ram  Merrimack,  or  Virginia 
as  she  had  been  renamed.  The  monitor,  being 
very  low  in  the  water,  with  her  water  line 
heavily  armored  and  her  upper  deck  only  three 
or  four  feet  above  the  surface,  affords  a  very 
small  target,  and  that  well  protected,  for  an 
enemy's  shot ;  this  same  quality,  however,  makes 
her  a  very  poor  sea-boat  as,  in  bad  weather  or 
any  sea,  her  deck  is  awash  and  it  is  impossible 
to  work  her  guns.  For  harbor  or  coast  de- 
fense, however,  the  monitor  has  no  superior  in 
the  minds  of  many,  and  we  have  recently  com- 
pleted four  new  monitors  for  this  purpose,  the 
Arkansas,  Nevada,  Florida,  Wyoming.  Of 
course  there  is  more  or  less  discomfort  in  life 
on  board  a  vessel  of  this  class,  as  all  living  quar- 
ters are  below  the  water  line  and  artificial  ven- 
tilation and  light  must  be  used  constantly,  still 
it  is  not  as  bad  as  might  be  expected  and  one 
becomes  accustomed  to  the  conditions.  (On  one 
of  the  preceding  pages  may  be  found  a  table 
giving  particulars  of  monitors  now  in  the  navy. 

Torpedo  Boats. —  In  the  torpedo  boat  we 
have  reached  a  class  of  vessel  in  which  there  are 
practically  no  qualities  of  defense  and  in  which 
the  weapon  of  offense  has  changed  from  one  of 
precision,  the  gun,  to  one  of  great  uncertainty, 
the  torpedo.  The  torpedo  boat  depends  for  suc- 
cess in  her  attack  upon  both  her  small  size  and 
her  speed,  and  largely  upon  the  elements  of  sur- 
prise and  secrecy;  indeed  secrecy  is  vital  to  her, 
as  discovery  means,  at  the  least,  failure  in  her 
attack,  and  it  is  generally  admitted  that  in  an 
attack  by  a  torpedo  boat  on  a  warship,  say  a 
battleship,  if  the  torpedo  boat  is  discovered  in 
anything  like  reasonable  time  her  destruction  is 
assured.  The  rapid-fire  and  automatic  guns  dis- 
charge such  a  stream  of  projectiles  that  it  is 
highly  improbable  a  torpedo  boat,  once  discov- 
ered, could  ^t  within  range  to  use  her  weapon 
effectively.  This  virtually  precludes  all  idea  of 
torpedo  attack  by  daylight  and  even  at  night 
the  conditions  are  not  all  favorable.  The  tor- 
pedo boat  when  running  at  high  speed  rides  on 
the  crest  of  a  wave  created  by  herself,  and  the 
white  spray  and  foam  that  accompany  this  wave 
are  picked  up  by  the  battleship's  searchlight  long 
before  the  boat  herself  can  be  seen;  in  addition 
to  this,  at  high  speed  her  presence  is  betrayed 
by  flames  and  sparks  pouring  from  the  stacks. 
On  the  other  hand  in  thick  weather,  in  rain  or 
in  fog,  the  boat  has  a  good  chance  against  the 
battleship  or  cruiser,  and  the  knowledge  held  by 
a  blockading  fleet  that  a  number  of  torpedo 
boats  were  in  the  shelter  of  the  harbor  await- 
ing an  opportunity  to  attack,  could  not  fail  to 
have  a  telling  moral  effect  upon  their  crews  and 
would  require  the  ships  being  kept  in  constant 
motion  and  moving  much  farther  out  to  sea  at 
night.  Torpedo  boats  should  be  small,  as  the 
larger  the  boat  the  more  easily  she  will  be  dis- 
covered. On  the  other  hand  a  small  boat  is 
unseaworthy,  hence  there  is  a  natural  division 
into  harbor  defense  and  sea-going  boats,  and 
roughly  speaking  a  sea-going  torpedo  boat 
should  not  be  less  than  125  feet  long.  As  boats 
below  this  length  are  too  small  to  keep  the  sea 


for  any  length  of  time  they  must  operate  from  a 
base  of  supplies,  and  this  limits  them  practically 
to  coast  defense.  The  services  required  of  the 
larger  boats,  however,  are  of  two  kinds:  they 
must  be  able  to  make  torpedo  attacks  upon  the- 
enemies'  vessels  and  able  to  protect  their  own 
fleet  against  similar  attacks.  As  has  been  said 
before,  the  construction  of  one  type  of  vessel  with 
marked  characteristics  is  an  incentive  to  the  de- 
velopment of  anotlier  type  to  destroy  her.  Just 
as  the  armored  cruiser  was  evolved  to  destroy 
the  swift  protected  cruiser  so  has  the  torpedo- 
boat  destroyer,  commonly  called  the  "destroyer,* 
been  evolved  to  meet  and  destroy  the  largest  and 
fastest  torpedo  boats.  Of  larger  size  and  there- 
fore more  seaworthy,  with  a  stronger  armament 
and  greater  coal  capacity  and  speed,  and  there- 
fore the  superior  of  the  torpedo  boat  in  every 
respect,  with  the  same  outfit  of  torpedoes  as  the 
boat  and  therefore  just  as  dangerous  to  an 
enemy,  the  destroyer  promises  to  drive  out  the 
torpedo  boat  type  for  everything  except  harbor 
defense,  just  as  the  armored  cruiser  shows  signs 
of  driving  out  the  protected  cruiser  type.  A 
comparison  of  what  may  be  considered  standard 
torpedo  boats  of  the  three  types  is  given  in  the- 
following  table: 


Length  

Beam   

Draft  

Displacement,  tons   

Speed:     Knots  per  hour. 
Indicated  horse*power  . . 


Harbor 

defense 

boat 


W'     6 
!»'     6' 

45-78 

30.8 

850 


Sea- 
going 
Doat 


138'     9" 

14'     3" 

4'  II" 

105 

22.5 
1,720 


De- 
stroyer 


248' 
23'  i" 
6'  o" 

29.8< 
8,300 


It  is  usual  for  maneuvering  purposes  and  as  a 
precaution  in  case  of  accident,  to  make  nearly 
all  torpedo  boats  of  the  three  types  with  twin 
screw,  though  some  foreign  navies,  noticeably 
the  German,  make  many  single-screw  boats.  As- 
in  most  other  types  the  tendency  here  is  in  the 
direction  of  too  hig;h  speed.  Most  authorities 
agree  that  25  knots  is  enough  for  a  torpedo  boat, 
and  28  knots  enough  for  a  destroyer;  this  is 
speed  sufficient  for  all  practical  purposes  and 
the  weight  saved  can  be  put  into  the  main  en- 
gines, which  are  of  necessity  extremely  light 
and  therefore  liable  to  break  down.  The  de- 
stroyer type  is  quite  seaworthy  and  is  capable  of 
accompanying  the  fleet,  provided  means  is  at 
hand  for  replenishing  the  coal  and  store  supply. 
This  country  has  not  gone  into  the  construction 
of  torpedo  boats  and  destroyers  as  extensively 
as  most  of  the  other  powers,  as  is  shown  in  the- 
following  table: 


Rus- 


First  class  torpedo  boats. 
Destroyers    


u.  s. 

Eng- 
land 

& 

Ger- 
many 

117 
130 

178 
43 

103 
39 

98 

S4 


The  detailed  particulars  of  United  States  de- 
stroyers and  torpedo  boats  are  given  in  preced- 
ing tables. 

The  following  table  gives  the  total  number  of 
steel  and  iron  steam  vessels  of  the  United  States 
navy,  with  their  displacement  and  indicated 
horse-power.  It  includes  all  steam  vessels  fit  for 
service  and  those  under  construction  I  January 
1904: 
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WART  — WARTHE 


a«w 


First  claM  battleships 

Second  class  battleships. ., 

Armored  cruisers  

Armored  ram  

Single  turret  monitor   . . .. 

Double  turret  monitor 

Protected  cruisers 

Unprotected  cruisers   . . . .. 

Gunboats    

Light  draft  gunboats 

Composite  gunboats 

Special  class 

Gunboats  under  500  tons. 
Torpedo  boat  destroyers. . 

Torpedo  boats   

Submarine  boats 

laon  cruising  vessels 

Auxiliary  cruisers    

Converted  yachts 

g>lliers    
ospital  and  supply  ships. 


Total 


Dis- 

Number 

place- 

ment 

a4 

317,850 

I 

6,770 

10 

J38,5I3 

I 

3.155 

i 

13,800 

36,089 

*3 

110,70s 

i 

6,381 

13 

16,010 

i 

4.165 
8,330 

3 

3.4'5 

SI 

16 

4,301 
0,95  > 

i 

S.708 

,939 

5 

6.44  « 

5 

1:fil 

64.818 

»4 

50.983 

340 

810,813 

Indi- 
cated 
horse- 
power 


349.594 

8,610 

330,170 

S,o68 

10,006 

16,570 

337,775 

16,358 

36,456 

6,418 

8,388 

6,048 

3.593 

134.480 

90,388 

1,114 

1.67s 

1 5,000 

31,058 

16,983 

« 4.779 


In  conclusion  it  may  be  said  that  on  the  pres- 
ent basis  of  naval  construction,  by  the  year  1908 
the  United  States  will  possess  the  second  navy 
in  the  world,  being  exceeded  only  by  that 
of  Great  Britain,  and  taking  them  ship  by 
ship  and  class  by  class,  ours  are  probably  su- 
perior, as  we  have  steadily  pursued  the  policy 
of  giving  our  ships  relatively  heavier  batteries 
than  foreign  vessels  of  the  same  class.  See 
also  Naval  AxcHiTECTtna ;  Naval  Guns;  Tok- 
PEDo  Boats. 

Bibliography. —  'Journal  of  the  American 
Society  of  Naval  Engineers' ;  United  States 
Naval  Institute;  < Naval  Annual' ;  Brassey,  'The 
Fleet  Today' ;  'Mechanism  of  Warships' ;  Jour- 
nal of  the  Royal  United  Service  Institute; 
'Steam  Navy  of  the  United  States' ;  'Transac- 
tions' of  the  Society  of  Naval  Architects  and 
Marine  Engineers. 

William  Floyd  Sicard, 
Bureau  of  Steam  Navigation,  U.  S.  Navy. 

Wart,  an  elevation  on  the  skin,  usually  a 
collection  of  lengthened  papillx,  closely  adher- 
ent, and  ensheathed  by  a  thick  covering  of  hard 
dry  cuticle.  From  friction  and  exposure  to  the 
air  the  surface  presents  a  horny  texture,  and  is 
rounded  off  into  a  small  button-like  shape. 
Simple  warts  are  commonly  seen  on  the  hands 
and  fingers  (rarely  on  the  face  or  elsewhere) 
of  persons  of  all  ages,  but  especially  of  chil- 
dren. Among  other  varieties  of  warts  are:  (i) 
the  verruca  digitata,  more  elongated  in  shape 
and  less  protected  by  cuticle  than  the  common 
wart,  and  which  is  apt  to  occur  on  the  scalp, 
especially  in  persons  of  adult  age,  and  sometimes 
occasions  great  annoyance  in  brushing  and  comb- 
ing the  hair;  (2)  subungual  warts,  generally  of 
syphilitic  origin,  growing,  as  their  specific  name 
implies,  beneath  or  at  the  side  of  the  finger  or 
toe  nail,  and  which  originate  beneath  the  nail, 
as  they  increase  crop  out  either  at  the  free  ex- 
tremity or  the  side  of  the  nail,  and  are  usually 
troublesome,  often  very  painful;  (3)  venereal 
warts,  caused  by  the  direct  irritation  of  the  dis- 
charges of  gonorrhoea  or  syphilis,  and  occurring 
about  the  parts  which  are  liable  to  be  polluted 
with  such  discharges.  These  last  attain  a  larger 
size,  and  are  more  fleshy  and  vascular  than 
other  warts.  It  is  supposed  that  warts  are 
always  due  to  some  local  irritation.    Venereal 


warts  are  certainly  contagious;  with  regard  to 
others,  nothing  can  be  said  positively  on  this, 
point.  In  consequence  of  the  capricious  way  in 
which  warts  often  undergo  spontaneous  cure,, 
there  are  numerous  popular  "charms*  for  their 
removal.  Common  warts  are  so  apt  to  disap- 
pear that  they  may  be  often  left  to  themselves. 
If  it  is  desired  to  remove  them,  glacial  acetic 
add  may  be  applied  with  a  camel's  hair  pencil 
till  the  wart  is  pretty  well  sodden,  care  being 
taken  not  to  blister  the  neighboring  skin.  One 
or  at  most  two  applications  will  usually  be 
sufficient.  Nitrate  of  silver  and  tincture  of  iron 
are  popular  and  general  applications.  Salicylic- 
acid  in  collodion  is  also  very  effective.  Small 
warts  hanging  by  a  neck  may  often  be  very 
simply  removed  by  the  tight  application  of  aik 
elastic  ligature  to  the  base.  The  wart  usually 
shrivels  up  and  falls  off  within  a  week.  Elec- 
trocautery is  sometimes  successfully  employed. 
The  other  varieties  must  be  left  to  the  surgeon. 

Wart-hog,  an  extraordinary  African  swine, 
several  species  of  which  form  the  genus  Phaco- 
chcBTus,  and  are  so  named  from  the  presence  of 
a  large  warty  protuberance  on  each  cheek.  The 
P.  celiani  of  Northern  Africa  is  familiar  in  Abys- 
sinia under  the  names  of  halluf  or  Haroja.  An- 
other species  is  the  vlakte  vark  (P.  a^thiopicus) 
of  Dutch  South  Africa,  which,  like  the  pre- 
ceding form,  has  formidable  tusk-like  canmes 
and  a  large  wart  under  each  eye.  The  animal 
attains  a  length  of  3  or  4  feet,  and  is  reddish- 
gray  with  a  stiff  blackish  mane  and  spinal  stripe. 
It  is  fierce  and  courageous  and  fights  desperately 
when  brought  to  bay. 

Warta,  var'ta.    See  Warthe. 

Wartburg  (vart'boorg)  Castle,  an  ancient 
mountain  castle  of  Germany,  not  far  from  Eisen- 
ach, belonging  to  the  Grand  Duke  of  Saxe- Wei- 
mar. It  was  built  between  1069  and  1072,  and 
was  the  residence  of  the  landgraves  of  Thu- 
ringia.  The  elector  Frederick  the  Wise  of  Sax- 
ony caused  Luther,  who  had  been  outlawed  by 
the  Diet  of  Worms,' to  be  carried  thither,  where 
he  lived  from  4  May  1521  to  6  March  1522, 
engaged  in  the  translation  of  the  Bible.  See- 
Luther,  Martin. 

Wartburp;,  War  of  the,  the  name  given  to- 
a  great  poetic  contest  which  took  place  in  1206 
or  1207,  when  the  minnesingers  assembled  at  the 
Wartburg,  Germany,  for  a  trial  of  their  skill  be- 
fore Hermann  I.,  landgrave  of  Thuringia.  The 
poem  descriptive  of  the  contest  was  entitled 
Kriec  von  IVartburg,  and  appeared  about  1300. 
It  is  a  singular,  wild,  and  inharmonious  com- 
position, divided  into  two  parts,  and  its  author- 
ship is  unknown.  The  Wartburg  festival  was  a 
celebration  held  at  the  castle  by  German  students 
on  18  Oct.  1817,  in  the  third  centenary  year 
of  the  Reformation.  Several  hundred  students 
from  12  universities  were  present,  and  here  the 
colors  of  the  student  societies  were  displayed 
for  the  first  time.  The  participators  in  the  festi- 
val were  suspected  of  an  intention  of  introducing 
republicanism  into  Germany,  and  after  the 
assassination  of  Kotzebue  a  large  number  of 
them  were  arrested  and  imprisoned,  and  not  long 
afterward  all  participation  in  the  student  socie- 
ties was  forbidden  by  the  authorities. 

Warthe,  var'te,  or  Warta,  a  European 
river,  the  principal  tributarv  of  the  Oder  River. 
It  rises  near  Kromolov,  Russian   Poland,  and 
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after '  a  northern  and  western  course,  enters 
Prussia  at  the  confluence  of  the  Prosna.  It 
flows  westerly  and  empties  into  the  Oder  at 
Kustrin.     Its  total  length  is  487  miles. 

Warton,  Joseph,  English  poet  and  critic: 
b.  Dunsfold,  Surrey,  1722  (baptized  22  April)  ; 
d.  Wickham,  23  Feb.  1800.  He  was  the  son  of 
Thomas  Warton  the  elder,  and  brother  of 
Thomas  Warton  the  younger  (q.v.).  He  studied 
at  his  father's  grammar  school  at  Basingstoke; 
then  at  Winchester;  and  finally  at  Oriel  Col- 
lege. Oxford,  where  he  was  graduated  B.A.  13 
March  1743-4.  During  the  next  ten  years,  he 
served  successively  as  curate  at  Basingstoke, 
Rector  of  Winslade,  and  Rector  of  Tunworth. 
Then,  in  1755,  he  became  usher,  or  second  mas- 
ter, and  in  1766  headmaster,  of  Winchester 
College.  In  1759,  he  had  received  from  Oxford 
the  degree  of  M.A. ;  in  1768  he  received  those 
of  B.D.  and  D.D.  He  remained  at  Winchester 
38  years ;  but,  after  suffering  three  student  insur- 
rections, he  resigned  in  1793  and  withdrew  to 
a  living  at  Wickham.  There  he  died,  23  Feb. 
1800. 

Among  English  writers  of  the  18th  century, 
Joseph  Warton  is  significant  for  being  probably 
the  earliest  consciously  romir.tic  poet.  The 
romanticism  evident  in  his  hostility  to  the  cofd 
correctness  of  the  school  of  Pope,  and  in  his 
enthusiasm  for  Spenser,  Shakespeare,  and  Mil- 
ton, appears  consistently  throughout  his  works. 
It  appears  in  *The  Enthusiast;  or  the  Lover  of 
Nature,'  written  in  1740  when  Warton  was 
eighteen  and  included  in  his  first  volume  *Ode 
on  reading  West's  Pindar'  (1744). 

What  are   the  lays  of  artful   Addison, 
Coldly  correct,  to  Shakespeare's  warblings  wild? 
Whom    on    the    winding    Avon's    witlow'd    banks 
Fair    Fancy    found,    and    bore    the   smiling    babe 
To  a  close  cavern. 

His  Romanticism  he  again  avows  in  the  adver- 
tisement to  his  second  volume  'Odes  on  Various 
Subjects'  (1746):  "The  Public  has  been  so 
much  accustomed  of  late  to  didactic  poetry 
alone,  and  essays  on  moral  subjects,  that  any 
work  where  the  imagination  is  much  indulted, 
will  perhaps  not  be  relished  or  regarded.  The 
author  therefore  of  these  pieces  is  in  some  pain 
lest  certain  austere  critics  should  think  them 
too  fanciful  or  descriptive.  But  as  he  is  con- 
vinced that  the  fashion  of  moralizing  in  verse 
has  been  carried  too  far,  and  as  he  looks  upon 
invention  and  imagination  to  be  the  chief  facul- 
ties of  a  poet,  so  he  will  be  happy  if  the  follow- 
ing Odes  may  be  looked  upon  as  an  attempt  to 
bring  back  Poetry  into  its  right  channel."  This 
romantic  creed  he  states  even  more  completely 
in  his  'Essays  on  the  Genius  and  Writings  of 
Pope'  (1757).  This  book  has  been  called  the 
•most  important  of  all  the  critical  works  that 
aided  the  Romantic  movement  .  .  .  one  of 
the  most  significant  books  of  the  whole  century' 
In  it,  Warton  openly  attacked  the  poetry  of 
Pope;  demolished  the  ideals  of  the  pseudo- 
classical  school,  and  in  their  place  set  up  the 
romantic  .standards  that  have  since  been  ac- 
cepted. It  makes  Warton.  despite  the  comt)ara- 
tive  inconsequence  of  his  poetrv.  one  of  the 
most  important  forerunners  of  English  Roman- 
ticism. 


His  chief  works  are:  <Ode  on  Reading 
West's  Pindar'  (1744)  ;  'Odes  on  Various  Sub- 
jects' (1746) ;  an  edition  of  Virgil  in  Latin  and 
English,  to  whjch  he  contributed  translations  o: 
the  Eclogues  and  the  Georgics  (i7S3)  ;  twenty- 
four  essays,  chiefly  in  literary  criticism,  con- 
tributed to  'The  Adventurer'  (1753-6);  'Essays 
on  the  Genius  and  Writings  of  Pope'  (vol.  I, 
1757;  vol.  II,  1782);  and  an  edition  of  Pope's 
works  in  nine  volumes  (1797). 

Arthur  H.  Nason, 
Instructor  in  English,  New  York  University. 

Warton,  Thomas,  English  writer:  b. 
Basingstoke,  9  Jan.  1727-8;  d.  Oxford,  21  May 
1790.  He  was  the  younger  son  of  Thomas 
Warton.  and  brother  of  Joseph  Warton  (q.v.). 
He  studied  under  his  father  until,  at  the  age  of 
sixteen,  he  matriculated,  16  March  1743-4,  at 
Trinity  College,  Oxford.  With  this  university 
he  was  associated  for  life.  Here  he  received  his 
B.A.  in  1747;  took  orders;  became  a  tutor;  re- 
ceived the  degree  of  M.A.  in  1750,  a  fellowship 
in  1751,  and  the  degree  of  B.D.  in  1767.  For 
two  terms  of  five  years  each,  beginning  in  1757, 
he  was  professor  of  Poetry;  and  in  1785  he  was 
appointed  Camden  Professor  of  History  at  Ox- 
ford, and  Poet  Laureate.  In  1771,  he  was  made 
a  fellow  of  the  London  Society  of  Antiquaries; 
and  from  1782  he  was,  like  his  brother  Joseph,  a 
member  of  Dr.  Johnson's  Literary  Qub. 

Warton's  significance  in  English  literature 
consists  in  the  influence  that  he  exerted  in  favor 
of  the  romantic  revival  in  the  i8th  century.  In 
his  'Observations  on  the  Faerie  Queen  of  Spen- 
ser' (1754),  in  his  critical  edition  of  Milton's 
early  poems,  and  especially  in  his  great  'History 
of  English  Poetry'  (1774-81),  he  demonstrated 
to  all  who  could  understand,  that  English  poetry 
did  not  begin  with  Dryden,  and  that  it  might 
rightfully  deal  with  subjects  other  than  those 
chosen  by  the  Queen  Anne  wits.  His  'Observa- 
tions on  the  Faerie  Queen'  is  a  strong  plea  for 
romanticism  and  for  a  study  of  Spenser,  of 
chivalry,  and  of  mediseval  life.  His  'History 
of  English  Poetry'  embodies,  in  the  clear  prose 
style  of  Warton's  day,  a  knowledge,  rare  even 
in  our  own,  of  English  poetry  from  the  close 
of  the  eleventh  century  to  the  end  of  the  Eliza- 
bethan period.  Later  scholarship  has  discovered 
in  Warton's  'History'  some  errors  of  detail; 
but  it  remains,  nevertheless,  a  monument  of 
wide  reading  and  profound  research.  In  addi- 
tion to  these  historical  and  critical  works.  War- 
ton  promoted  the  romantic  movement  by  his 
experiments  in  the  verse-forms  and  subject- 
matter  of  Spenser  and  Milton.  Notable  among 
his  imitations  of  the  latter  are  his  sonnets,  his 
ode  on  the  'Approach  of  Summer,'  and  his 
'Pleasures  of  Melancholy.' 

His  chief  works  are:  'The  Triumph  of  Isis> 
(1749);  'Newmarket,  a  Satire^  (1750;  a 
humorous  'Guide'  to  Oxford  (1760)  ;  an  anthol- 
ogy of  university  wit  entitled  'The  Oxford 
Sausage'  (1764);  'Observations  on  the  Faerie 
Queen  of  Spenser'  (i7S4)  ;  'History  of  English 
Poetry  from  the  Gose  of  the  nth  to  the  com- 
mencement of  the  i8th  Century'  (vol.  I.  1774; 
vol.  II.  1778;  vol., III.  1781;  vol.  IV.  never  pub- 
lished) ;   'Poems    ...    by  John  Milton    .    . 
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with  Notes  Critical  and  Explanatory  .  .  .* 
(1785)  ;  a  collection  of  his  own  poems  (1777) ; 
fourth  edition  (1789) ;  and  another  edition, 
corrected  by  himself  before  his  death    (1791). 

Arthur  H.  Nason, 
Instructor  in  English.  New  York  University. 

Warwick,  wSr'flc  Guy.  See  Ginr  of 
Warwick. 

Warwick,  Richard  Neville,  Earl  of,  Eng- 
lish soldier  and  statesman,  known  as  the  *'King- 
maker"  b.  about  1428;  d.  Barnet,  Hertfordshire. 
14  April  1471.  In  the  battle  of  St.  Albans 
(1455)1  the  opening  action  of  the  Wars  of  the 
Roses,  he  fought  on  the  Yorkist,  the  winning 
side,  and  three  years  later  as  lord-deputy  of 
Calais  and  admiral  of  the  fleet  gained  a  splendid 
success  over  the  Spaniards,  but  a  quarrel  be- 
tween his  followers  and  those  of  the  king  led  to 
charges  against  him  which  resulted  in  his  taking 
the  field  of  Ludlow  with  his  cousin,  the  Duke  of 
York  (1459).  On  being  defeated,  he  withdrew 
to  Calais,  and  thence  in  the  following  summer 
recrossed  to  Kent,  and,  mastering  London, 
brought  about  the  compromise  by  which  Henry 
VL  was  to  reign  for  life,  but  York  was  to  be 
recognized  as  nis  successor.  Thereupon  Mar- 
garet of  Anjou,  routing  and  slaying  York  and 
Salisbury  at  Wakefield,  advanced  to  St  Albans, 
where  a  second  battle  ended  in  Warwick's  de- 
feat. Warwick,  however,  joined  the  young  Earl 
of  March  (now  Duke  of  York),  and  boldly 
placed  him  on  the  throne  as  Edward  IV.,  then 
chasing  the  Lancastrians  back  to  Yorkshire,  cut 
them  to  pieces  on  the  field  of  Towton  29  March 
1461.  Warwick,  however,  bestowed  his  daughter 
on  the  Duke  of  Clarence,  and  after  seizing  on 
Edward's  person,  executing  the  queen's  father 
and  brother,  entered  upon  a  scheme  for  making 
Clarence  king. 

Failure  drove  him  once  more  to  France, 
where,  through  the  mediation  of  Louis  XL,  he 
engaged  to  restore  the  crown  to  Henry  VI.,  with 
the  understanding  that  Margaret  wed  her  son  to 
Warwick's  daughter  Anne.  His  landing  in 
Devonshire  came  like  a  dap  of  thunder  to  Ed- 
ward IV.,  who  from  the  North,  where  he  was 
busy  quelling  a  revolt,  escaped  to  Burgundy, 
leaving  Warwick  master  of  the  kingdom.  Ed- 
ward returned  in  six  months'  time,  and  War- 
wick with  his  brother  was  routed  and  slain  at 
Barnet  14  April  1471. 

Warwick,  England,  a  market-town,  capi- 
tal of  Warwickshire,  on  the  right  bank  of  &e 
Avon,  90  miles  northwest  of  London.  The  prin- 
cipal buildings  are  the  Church  of  St.  Mary,  the 
Earl  of  Leicester's  hospital  for  aged  brethren, 
the  shire-hall,  jail,  museum,  endowed  gram- 
mar school,  east  and  west  gates,  etc.  The  chief 
manufacture  is  gelatine ;  and  the  trade  in  cattle, 
com,  and  provisions  is  considerable.  On  the 
opposite  bank  of  the  river,  crowning  a  solid 
rock,  is  the  ancient  and  magnificent  castle,  the 
residence  of  the  earls  of  Warwick.  The  date 
of  the  original  erection  is  unknown.  Caesar's 
Tower,  the  most  ancient  part  of  the  structure,  is 
147  feet  high;  Guy's  Tower,  128  feet  high,  was 
erected  in  1394.  The  approach  to  the  grand 
front  exhibits  three  stupendous  towers,  and  the 
entrance  is  flanked  with  embattled  walls  covered 
with  ivy.  It  was  partially  destroyed  by  fire 
in  1871;  but  the  most  ancient  portion  remains 
oninjared. 


Warwick,  N.  Y.,  village  in  Orange 
County;  on  the  Wawayanda  Creek,  and  on  the 
Lehigh  &  Hudson  River  Railroad;  about  30 
miles  southwest  of  Newburgh  and  10  miles  south 
of  Goshen.  It  is  in  an  agricultural  region,  and 
near  by  are  iron  mines  and  granite  quarries.  In 
the  vicinity  are  the  beautiful  lakes,  Glennere, 
Greenwood,  Clark's,  and  Wawayanda.  The 
manufacturing  establishments  are  railroad  shops, 
a  foundry,  creameries,  and_  fabric-hose  works. 
It  has  six  churches,  Warwick  Institute,  graded 
schools,  and  a  school  library.  There  are  two 
banks;  the  national  has  a  capital  of  $100,000 
and  deposits  $267,920.  The  Warwick  Savings 
bank  has  (Jan.  1903)  deposits,  $i,044,i3a  The 
village  is  a  favorite  summer  resort.  Pop.  (19 10) 
2,318. 

Warwick,  R.  I.,  town  in  Kent  County;  on 
the  Pawtuxet  and  the  Providence  rivers,  the 
Cowsett  and  Narragansett  bays,  and  on  the  New 
York,  New  Haven  &  Hartford  Railroad.  It  is 
5  miles  south  of  Providence.  It  has  extensive 
manufacturing  interests;  the  chief  industrial 
establishments  ate  cotton  mills,  flour  and  grist 
mills,  foundry  and  machine  shops,  and  black- 
smith and  wheelwright  shops.  The  government 
census  of  1900  gives  the  number  of  manufac- 
tories 104,  which  were  capitalized  for  $8418,333, 
and  which  had  5,544  employees,  who  received 
annually  $1,852462.  The  raw  material  cost,  each 
year,  $2,522,789,  and  the  products  were  valued  at 
$6,197,506.  The  town  includes  several  villages, 
in  each  one  of  which  there  are  graded  schools, 
and  in  some  libraries.  Warwick  was  settled  in 
1642  by  a  colony  of  12  Englishmen,  under  the 
leadership  of  Samuel  Gorton.  The  place  was 
first  called  Shawomet;  but  in  1848  the  name 
was  changed  by  admirers  of  the  Eiarl  of  War- 
wick. Massachusetts  claimed  control  of  the 
colony,  and  in  1643  one  result  of  the  contentions 
was  that  the  place  was  nearly  destroyed.  In- 
dians attacked  the  place  several  times,  and,  in 
1676,  burned  a  number  of  houses  and  wounded 
many  of  the  defenders  of  the  town.  Nathaniel 
Greene  (q.v.1  was  born  in  Warwick.  Popi 
1890)  17,761;  (1900)  21,316;  (1910  census/ 
26,629. 

Wasco  (was'ko)  Indians  ("grass,*  or 
"grass  people"),  a  tribe  of  the  Chinookan  stock 
of  North  American  Indians,  also  known  as  Dal- 
les Indians  and  as  Wascopums.  They  formerly 
claimed  the  country  about  The  Dalles,  on  the 
south  bank  of  Columbia  River,  in  Wasco  Coun- 
ty, Oregon,  therefore  forming,  with  the  Wush- 
gum  or  Tlagluit,  the  easternmost  extension  of 
the  Chinookan  stock.  They  were  participants 
in  the  Wasco  treaty  of  1855.  and  are  now  on 
Warmspring  Reservation,  Oregon.  Pop.  about 
29a 

Waseca,  wa-selca,  Minn.,  city,  county-seat 
of  Waseca  County;  on  Qear  Lake,  and  on  the 
Minneapolis  &  Saint  Louis  and  the  Chicago  & 
Northwestern  RR.'s;  about  60  miles  south  by 
west  of  Minneapolis  and  25  miles  south  by  east 
of  Mankato.  It  is  in  an  agricultural  and  stock- 
raising  region.  It  has  flour  mills,  creameries, 
and  machine  shops.  The  Minnesota  (Thautau- 
^ua  holds  its  sessions  on  their  grounds  border- 
ing on  the  lake,  and  adjoining  the  city.  There 
are  12  churches,  the  Holy  Child  Jesus  Academy^ 
graded  public  schools,  and  a  school  library. 
Pop.  3,500. 
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Wash,  England,  a  wide  estuary  on  the 
«ast  coast,  between  the  counties  of  Lincoln  and 
Norfolk,  22  miles  in  length  and  15  miles  in 
average  breadth.  It  is  surrounded  by  low  and 
marshy  shores,  and  receives  the  Witham,  Wel- 
Jand,  Ouse,  Nen  and  Nar  rivers.  The  estuary 
for  the  most  part  is  occupied  by  sandbanks, 
dry  at  low  water,  and  intersected  by  channels 
through  which  the  rivers  flow  into  the  North 
Sea.  On  both  sides  of  the  channel  by  which  the 
Ouse  falls  into  the  sea  considerable  tracts  of 
land  have  been  reclaimed.  Anchorage  is  af- 
forded to  vessels  by  two  wide  spaces  or  pools 
•of  water,  called  respectively  Lynn  Deeps,  oppo- 
site the  Norfolk,  and  Boston  Deeps,  on  the  Lin- 
coln coast. 

Wash  Bottle,  in  analytical  chemistry,  an 
apparatus  used  for  delivering  a  fine  jet  or 
stream  of  liquid  on  to  a  precipitate  for  the  pur- 
pose of  washing  it,  or  for  removing  any  residue 
of  a  solution  or  solid  particles  from  one  vessel 
to  another.  It  consists  of  a  flask  of  hard  glass, 
£tted  with  a  cork  or  india-rubber  stopper  per- 
forated in  two  places.  Through  each  perfora- 
tion is  passed  a  piece  of  bent  glass  tubing,  one 
being  carried  to  within  half  an  inch  of  the  bot- 
tom of  the  flask,  and  the  portion  of  tubing  out- 
side drawn  to  a  fine  open  point.  The  other 
tube  is  carried  just  within  the  bottle,  and  it  is  to 
the  outer  end  of  this  that  the  lips  are  applied  in 
blowing  into  the  apparatus  in  order  to  expel  the 
liquid  contained  in  it 

Washburn,  woshTsdrn,  Cadwallader  Col- 
den,  American  soldier,  son  of  Israel  Wash- 
bum  (q.v.) ;  b.  Livermore.  Maine,  22  April 
1818;  d.  Eureka  Springs,  Ark.,  14  May  1882. 
He  studied  law,  was  admitted  to  the  bar,  in 
1842,  and  engaged  in  practice  at  Mineral  Point, 
Wis.  He  founded  a  Dank  there  in  1852,  dealt 
extensively  in  real  estate,  and  in  1855-01  was 
a  member  of  Congress.  At  the  outbreak  of 
the  Civil  War  he  organized  a  cavalry  regiment, 
of  which  he  was  appointed  colonel.  He  was 
engaged  in  the  Arkansas  campaign,  received  his 
commission  as  major-general  of  volunteers  in 
1862,  participated  in  the  movements  around 
Yicksburg;^  and  later  was  assigned  to  command 
the  13th  Corps  in  the  Department  of  the  Gulf. 
He  was  transferred  to  Texas  with  a  portion  of 
his  command  in  1863,  captured  Fort  Esperanza, 
29  Nov.  1863,  and  in  1864  was  placed  in  com- 
mand of  the  district  of  West  Tennessee.  He 
was  again  member  of  Congress  in  1867-71,  was 
governor  of  Wisconsin  in  1871-3,  and  subse- 
quently engaged  in  lumber  and  flour  manufac- 
turing. He  founded  the  Washburn  Observa- 
tory at  the  University  of  Wisconsin. 

Washburn,  Charles  Ames,  son  of  Israel 
Washburn  (1784-1876)  (q.v.),  American  editor 
and  diplomat:  b.  Livermore,  Maine,  16  March 
1822 ;  d.  New  York  26  Jan.  1889.  He  was  grad- 
uated at  Bowdoin  in  1848,  went  to  California  in 
1850,  entered  journalism  in  San  Francisco,  and 
became  editor  and  proprietor  of  the  Alta  Califor- 
nia, the  first  newspaper  on  the  Pacific  coast  to 
advocate  the  principles  of  the  Republican  party, 
of  which  he  was  one  of  the  organizers  in  that 
State.  From  1858  to  1861  he  was  editor  and 
proprietor  of  the  San  Francisco  Daily  Times. 
In  i860  was  chosen  elector  at  large,  and  in  the 
following  year  was  appointed  by  President  Lin- 
coln minister  to  Paraguay,  a  post  which  he 
occupied  for  seven  years,  covering  most  of  the 


period  of  the  war  between  that  country  and 
Brazil  and  her  allies.  In  1868,  under  the  tyr- 
anny of  Francisco  Solano  Lopez  (q.v.)  many 
foreigners,  as  well  as  Paraguayans,  were  put  to 
deatii  on  an  unfounded  charge  of  conspiracy 
against  the  government,  and  Washburn,  on  ac- 
count of  his  efforts  to  save  the  lives  of  his 
associates,  was  accused  of  complicity  in  the  plot. 
His  life  was  preserved  through  the  interven- 
tion of  a  United  States  naval  force,  the  gun- 
boat Wasp  taking  him  away  from  the  country. 
Disagreement  with  certain  naval  officers  grew 
out  of  these  incidents,  and  the  circumstances 
were  investigated  by  the  House  Committee  on 
Foreign  Affairs.  The  result  was  Washburn's 
complete  vindication.  He  published  a  <  History 
of  Paraguay,  with  Notes  of  Personal  Observa- 
tions and  Reminiscences  of  Diplomacy  under 
Difficulties'  (1871),  giving  a  graphic  account 
of  these  events;  'From  Poverty  to  Compe- 
tence'; 'Graduated  Taxation';  'Political  Evo- 
lution' ;  and  several  novels.  He  was  the  in- 
ventor of  a  typograph  and  other  mechanical 
devices. 

Washburn,  Emo)^,  American  jurist:  b. 
Leicester,  Mass.,  14  Feb.  1800;  d.  Cambridge, 
Mass.,  17  March  1877.  He  entered  Dartmouth 
College,  and  from  there  went  to  Williams,  where 
he  was  graduated  in  1817.  Admitted  to  the  bar 
in  1821,  he  practised  in  Leicester  until  1828, 
and  for  the  next  30  years  in  Worcester.  Hav- 
ing served  in  both  branches  of  the  Massachu- 
setts legislature,  in  1844  he  became  a  justice  of 
the  court  of  common  pleas,  a  position  which 
he  held  three  years.  In  1854-5  he  was  gov- 
ernor of  the  State.  From  1856  to  1876  he  served 
as  Bussey  professor  in  the  Harvard  Law  School. 
Besides  lectures,  pamphlets,  etc.,  his  legal  pub- 
lications include  'American  Law  of  Real  Prop- 
erty' (i860) ;  and  'American  Law  of  Ease- 
ments and  Servitudes'  (1863). 

Washburn,  George,  American  educator: 
b.  Middleboro,  Mass.,  i  March  1833.  He  was 
graduated  from  Amherst  in  1855  and  from 
Andover  Theological  Seminary  in  18591  He 
was  appointed  professor  of  philosophy  at  Robert 
College,  Constantinople,  Turkey,  in  1868;  served 
as  acting  president  there  in  1870-7 ;  and  since  the 
last  named  year  has  been  president  of  the  col- 
lege. He  is  an  authority  on  the  politics  of 
Southeastern  Europe  and  in  recognition  of  his 
services  in  behalf  of  Bulgarian  liberty  and  the 
general  elevation  of  the  people  he  received  from 
the  first  Bulgarian  Parliament  a  vote  of  thanks, 
and  in  1884  from  the  Prince  of  Bulgaria,  the 
Order  of  Saint  Alexander.  He  delivered  an 
address  on  Mohammedism  at  the  World's  Par- 
liament on  Religions  at  Chicago  in  1893,  has 
been  for  20  years  a  contributor  to  the  London 
'Contemporary  Review,'  and  also  to  other  Eng- 
lish and  American  periodicals. 

Washburn,  Israel,  American  shipbuilder 
and  trader:  b.  Raynham,  Mass.,  18  Nov.  1784; 
d.  Livermore,  Maine,  i  Sept.  1876.  In  1806  he 
removed  to  Maine,  then  a  part  of  Massa- 
chusetts, and  having  a  population  of  about  200,- 
000.  Two  years  later  at  a  place  then  called 
White's  Landing  (now  Richmond),  on  the 
Kennebec  River,  he  began  shipbuilding  in  part- 
nership with  Barzillai  White,  and  in  1809  es- 
tablished a  trading-post  at  Livermore  (now  in 
.Androscoggin  County),  where  he  soon  after  set- 
tled.   He  reared  many  children  and  several  ol 
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las  sons  rose  to  positions  of  distinction,  making 
the  family  n^me  conspicuous  m  American  his- 
tory. 

Washburn,  Israel,  Jr.,  American  lawyer 
and  "War  Governor,*  son  of  the  preceding:  b. 
Livermore,  Maine,  6  June  1813;  d.  Philadelphia 
12  May  1^83.  He  studied  law,  was  admitted  to 
the  bar  in  1834,  and  in  the  same  year  settled  at 
•Orono,  Maine,  where  he  practised  his  profession 
continuously  until  1850,  when  he  was  elected 
to  Congress.  He  was  four  times  re-elected,  and 
became  prominent  among  the  anti-Slavery  mem- 
bers of  the  House  in  the  critical  period  just 
before  the  Civil  War.  In  i860  he  was  elected 
governor  of  Maine.  Re-elected  in  i86f,  he  de- 
clined a  third  election,  and  in  1863  accepted  an 
appointment  as  collector  of  customs  for  the 
port  of  Portland,  an  office  which  he  continued  to 
hold  until  1877.  During  his  terms  as  governor 
he  energetically  _  suppported  the  Federal  gov- 
ernment by  raising,  equipping  and  forwarding 
troops  with  a  promptness  which  insured  to 
Maine  an  honorable  position  among  the  States 
that  upheld  the  Union  cause,  and  placed  his  own 
■name  m  the  list  of  great  "War  Governors*  of  the 
period.  In  1875  he  was  elected  to  the  presidency 
of  Tufts  College,  but  declined  the  oflSce.  He 
published  'Notes,  Historical,  Descriptive,  and 
Personal,  of  Livermore,  Maine^  (1874),  and  also 
contributed  frequently  to  -periodicals. 

Washbunv  Samuel  Benjamin,  American 
naval  oflScer,  son  of  Israel  Washburn  (1784- 
1876)  (q.v.) :  b.  Livennor^  Maine,  i  Jan.  1824. 
He  became  a  shipmaster  in  the  merdiant  ma- 
rine, and  later  engaged  in  the  lumber  trade  in 
Wisconsin.  During  the  Civil  War  he  entered 
the  United  States  naval  service  as  a  volunteer, 
and  at  the  battle  of  Fort  Darling  won  special 
commendation  for  skill  and  grallantry.  Later 
he  commanded  a  squadron  and  performed  many 
valuable  services  for  the  government 

Washburn,  WiUiam  Drew,  American  leg- 
islator and  manufacturer,  son  of  Israel  Wash- 
bum  (q.v.) :  b.  Livermore,  Maine,  14  July 
1831.  He  was  graduated  at  Bowdoin  in  1854, 
admitted  to  the  bar  in  1857,  and  in  that  year 
engaged  in  law  practice  in  Minnesota.  He  was 
a  member  of  the  Minnesota  legislature  in  1859 
and  in  1871;  was  surveyor-general  in  1861-5; 
served  in  Congress  in  1879-85;  and  in  1889-95 
was  a  United  States  senator.  He  engaged  ex- 
tensively in  the  lumber  and  flour  industries,  was 
one  of  the  builders  of  the  Minneapolis  and 
Saint  Louis  railroad,  of  which  he  was  presi- 
dent until  1889.  He  later  became  president  of 
the  Bismarck,  Washburn  and  Great  Falls  Rail- 
road Company. 

Washburn,  Maine,  town  in  Aroostook 
County;  on  the  Aroostook  River;  50  miles 
north  by  west  of  Houlton.  It  is  a  distributing 
centre  of  considerable  importance,  although  it 
is  eight  miles  from  a  railroad  station.  It  is  a 
favorite  summer  resort.  It  has  three  churches, 
a  high  school,  graded  school,  and  public  library. 
Pop.  (1910)  1,582. 

Wasbbum,  Wis.,  city,  county-seat  of  Bay- 
field County;  on  Lake  Superior,  and  on  the 
Northern  Pacific  and  the  Chicago,  St.  P.,  M. 
&  O,  R.R.'s;  about  SO  miles  east  of  Superior, 
and  200  miles  northeast  of  Minneapolis,  Minn. 
In  1665  a  Jesuit  mission  was  established  in  the 
place  now  occupied  by  the  city.    Washburn's 


first  permanent  settlement  was  made  in  1883, 
and  in  1884  it  was  incorporated.  In  the  vicinitj 
are  brownstone  quarries,  and  in  the  forests  there 
is  considerable  lumbering.  There  are  nearly 
2,060  employees  in  the  industrial  establishments. 
Washburn  ships  large  quantities  of  stone,  lum- 
ber, and  grain;  and  distributes  to  the  lumber 
camps  and  the  towns  and  hamlets  of  the  vicinity 
general  merchandise.  There  are  several  church 
buildings,  the  county  court-house,  which  cost 
$50,000,  and  several  good  business  blocks.  The 
educational  institutions  are  the  Walker  High 
School,  founded  in  1889  (building  cost  $40,000), 
three  graded  schools,  one  large  Roman  Catholic 
parish  school,  and  a  school  library.  The  two 
banks  have  a  combined  capital  of  $50,000.  The 
majority  of  the  inhabitants  are  Scandinavians. 
Pop.  4,700. 

Fred  T.  Yates, 
Editor  '^News? 

Washburn  College,  located  at  Topeka, 
Kan.  It  was  founded  in  1865  by  the  General 
Association  of  the  Congregationalists  of  Kansas, 
but  is  non-sectarian  in  policy  and  government. 
It  was  first  called  Lincoln  College,  and  the 
name  changed  in  honor  of  Ichabod  Washburn 
of  Worcester,  Mass.,  who  gjave  the  college 
$25,000.  The  college  is  co-educational.  The 
course  of  study  was  at  first  not  above  the  aca- 
demic grade,  but  was  soon  expanded  to  a  full 
college  course,  and  other  departments  added 
until  the  college  now  includes  five  departments : 
(1)  the  College;  (2)  the  School  of  Medicine, 
founded  as  the  Kansas  Medical  College  in  1890 
and  made  a  department  of  Washburn  in  1902 ; 
(3)  the  School  of  Law,  opened  in  1903 ;  (4)  the 
School  of  Fine  Arts;  (s)  the  Washburn  Acad- 
emy. The  college  confers  the  deg^rees  of  B.A. 
and  B.S.  for  the  completion  of  a  four  years'' 
course,  and  the  degrees  of  M.A.  and  M.S.  for 
graduate  work.  For  the  bachelor  degrees  the 
course  in  the  first  two  years  is  partially  pre- 
scribed and  partially  elective,  for  the  last  two 
years  entirely  elective;  the  electives  for  the 
Junior  and  Senior  years  are  divided  into  three 
groups,  (1)  language  and  literature,  (2)  mathe- 
matics and  science,  (3)  history,  philosophy,  and 
social  science.  One  of  these  groups  must  be 
elected  as  a  major  department,  candidates  for 
the  B.S.  degree  must  elect  the  mathematic  and 
science  group.  Biblical  literature,  Hebrew,  and 
pedagogical  courses  are  included  in  the  cur- 
riculum. The  School  of  Medicine  offers  a  four 
years*  course  leading  to  the  degree  of  M.D., 
it_  is  the  only  school  in  the  State  associated 
with  the  American  Association  of  Medical  Col- 
leges. The  School  of  Law  offers  a  three  years' 
course  and  confers  the  degree  of  LL.B.  The 
School  of  Fine  Arts  was  organized  as  a  sepa- 
rate school  in  1902,  music  and  art  departments 
having  been  established  some  years  before. 
This  school  includes  the  departments  of  musics 
drawing,  and  painting  (including  the  Reid-Stont 
School  of  Art),  and  oratory.  The  music  de- 
partment offers  four  jrears'  collegiate  courses 
in  pianoforte,  organ,  violin,  and  vocal  cultur^ 
leading  to  the  degree  of  bachelor  of  music ;  and 
a  two  year  normal  course  for  public  school 
teachers ;  there  are  also  four  years'  courses  in 
drawing  and  painting  leading  to  the  degree  of 
bachelor  of  painting,  and  in  oratory  leading  to 
the  degree  of  bachelor  of  oratory.  The  students 
maintain  four  literary  societies,  two  for  men 
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and  two  for  women,  an  oratorical  association, 
Christian  associations,  and  an  athletic  associa- 
tion. In  addition  to  the  intercollegiate  sports 
in  which  the  college  participates,  an  annual  col- 
lege field-day  has  been  inaugurated.  The  col- 
lege occupies  a  campus  of  i6o  acres  just  outside 
the  city  on  elevated  ground;  the  buildings  in- 
clude Rice  Hall  (originally  Science  Hall,  die 
name  being  changed  in  1902),  Whitin  Hall, 
the  observatory  building  (erected  in  1903  for  the 
departments  of  physics  and  astronomy),  the 
MacVicar  chapel,  the  Boswell  Memorial  Li- 
brary, Hartford  Cottage  and  Holbrook  Hall 
(women's  dormitories).  In  1904  a  new  library 
building,  the  gift  of  Andrew  Carnegie,  was  in 
p.oocss  of  construction.  The  library  in  1910 
contained  18,000  volumes;  in  addition  the 
schools  of  law  and  medicine  have  ".'parate 
libraries;  and  the  Topeka  Public,  the  K.ansas 
State,  the  Kansas  State  Historical  Society,  and 
the  Academy  of  Science  libraries  are  open  to 
students.  In  1910  the  students  numbered  811. 
They  were  about  evenly  divided  between  the 
regular  college,  the  School  of  Fine  Arts,  and  the 
School  of  Medicine. 

Washbame,  Elihu  Benjamin,  American 
diplomat,  son  of  Israel  Washburn  (q.v.) :  b. 
Livermore,  Maine,  23  Sept.  1816;  d.  Chicago, 
111.,  22  Oct  1887.  He  was  educated  at  Harvard, 
admitted  to  the  bar  in  1840,  and  engaged  in 
practice  at  Galena,  111.  He  was  a  member  of 
Cong^ress  from  1852-69,  when  he  was  appointed 
secretary  of  state  by  President  Grant,  an  office 
he  soon  afterward  resigned  in  order  to  become 
minister  plenipotentiary  to  France.  He  was 
the  only  foreign  minister  to  remain  at  his  post 
in  Paris  throughout  the  Franco- Prussian  war, 
and  the  American  legation  became  a  refuge  for 
Germans  and  other  foreigners  unable  to  leave 
the  city  during  the  siege  of  the  city  and  the 
period  of  the  Commune.  His  firmness  in  his 
course  won  the  gratitude  of  the  European  gov- 
ernments and  he  was  granted  special  honors  by 
the  German  emperor  and  Bismarck,  as  well  as 
by  the  French  leaders,  Gambetta  and  Thiers. 
He  returned  home  in  1880.  He  published  'Re- 
collections of  a  Minister  to  France>   (1^7). 

Washing  of  Feet     See  Feet  Washing. 

Washing  Machine,  a  machine  for  washing 
clothes.  A  great  number  of  machines  have  been 
contrived,  the  most  general  feature  of  them 
being  that  the  clothes  are  agitated  by  artificial 
means^  in  a  vessel  or  trough  containing  the 
cleansing  agents.  One  of  the  great  advantages 
of  the  _  washing-machine  as  compared  with  the 
hands  is,  that  the  water  can  be  used  when  boil- 
ing hot  In  some,  provision  is  made  for  retain- 
ing the  steam,  which  effectually  bleaches  the 
clothes,  and  they  generally  have  also  roller  at- 
tachments for  wringing  and  mangling. 

Washington,  woshlng-ton,  Booker  Ta]ia> 
ferro,  American  negtro  educator:  b.  near 
Hale's  Fordj  Franklin  County,  Va.,  about  1858. 
After  the  Civil  War  he  went  to  Maiden,  W. 
Va.,  where  he  worked  first  in  a  salt-furnace 
and  afterward  in  a  coal-mine,  obtained  some 
rudiments  of  education  in  a  night-school  there, 
and  finally  after  many  difficulties,  recounted  in 
the  autobiography  <Up  from  Slavery*  (1901), 
got  to  the  Hampton  Normal  and  Agricultural 
Institute  (Va.)  (q.v.),  where  he  studied  in 
1872-5.  After  a  two-years'  interval  of  teach- 
ing at  Maiden,  he  obtained  further  trainine  at 


the  Wayland  Seminary  (Washington,  D.  C), 
and  in  1879  was  made  an  instructor  at  Hamp- 
ton. He  had  charge  of  the  work  of  the  Indian 
pupils  then  being  experimentally  introduced 
mto  the  institution,  and  established  the  night- 
school  as  a  regular  and  successful  feature  of 
the  institute.  In  1881  he  was  selected  by  (kn- 
eral  S.  C.  Armstrong  of  Hampton  on  the  appli- 
cation of  citizens  of  Tuskegee,  Ala.,  to  start  in 
that  place  an  institution  on  the  plan  of  Hamp- 
ton. The  State  legislature  granted  an  appro- 
priation of  $2,000  annually  for  the  salaries  of 
the  teaching  force,  but  the  Tuskegee  Normal 
and  Industrial  Institute  (q.v.)  then  existed  in 
name  only,  without  land,  buildings,  or  credit. 
Washington,  with  himself  as  the  only  instruc- 
tor, opened  the  school  with  an  enrollment  of  30 
in  an  old  church  and  a  shanty.  Later  he  pur- 
chased a  plantation  about  a  mile  from  Tuske- 
gee, and  removed  the  school  thither  to  its  pres- 
ent site.  In  1902  the  institution  had  112 
officers  and  instructors,  1^384  students,  and  an 
income  of  $341,000.  Its  development  was  due 
chiefly  to  the  activity  of  Washington  in  bring- 
ing the  nature  and  merits  of  the  work  to  i>ub- 
lic  attention,  and  the  originality  and  effective- 
ness of  his  methods.  He  has  aimed  to  give  the 
blacks  a  practical  education  along  lines  of  trade 
and  industry,  leading  to  an  ultimate  position  of 
economic  _  independence  in  the  South.  If  this 
were  attained,  he  asserted,  political  rights  now 
denied  would  not  long  be  withheld.  He  be- 
came well  known  as  a  forceful  public  speaker, 
his  most  noteworthy  address  probably  being 
that  given  in  1895  at  the  opening  of  the  Cotton 
States  and  International  Exposition  in  Atlanta, 
Ga.  He  organized  the  National  Negro  Busi- 
ness_  League  at  Boston  in  1900.  Among  his 
writings  are:  *The  Future  of  the  American  Ne- 
gro* (1899);  <Up  from  Slavery'  (igoi),  the 
interesting  autobiographical  narrative  referred 
to  above;  and  'Character-Building'  (1902), 
collected  addresses  to  pupils  of  Tuskegee.  Con- 
sult further  _  M.  B.  _  Thrasher,  _  'Tuskegee* 
(1900),  to  which  Washington  contributes  an  in- 
troduction; and  an  article  by  W.  D.  Howells  in 
the  'North  American  Review,*  Vol.  173,  pp. 
28o-«  (1901). 

Washington,  Bushrod,  American  jurist:  b. 
Westmoreland  County,  Va.,  5  June  1762;  d.  Phil- 
adelphia 26  Nov.  1829.  He  was  nephew  of  George 
Washington.  Graduated  in  1778  from  the  Col- 
lege of  William  and  Mary ;  he  studied  law  with 
James  Wilson  (1742-98)  (q.v.)  at  Philadelphia, 
and  practised  in  Westmoreland  County  with 
much  success.  From  1780  until  the  surrender 
at  Yorktown,  he  served  in  Colonel  Mercer's 
cavalrjr  troop ;  in  1787  became  a  member  of  the 
Virginia  house  of  delegates;  and  in  1788  of  the 
Virginia  convention  for  ratification  of  the  Con- 
stitution of  the  United  States.  In  December 
1798  he  was  appointed  an  associate  justice  of  the 
United  States  Supreme  Court.  He  was  the 
first  president  of  the  American  Colonization  So- 
ciety. (See  Colonization  Society  of  America, 
The  National.)  Among  his  publications  are: 
'Reports  of  Cases  in  the  Court  of  Appeals  of 
Virginia'  (1798-9)  ;  'Reports  of  Cases  Deter- 
mined in  the  Circuit  Court  of  the  United  States 
for  the  3d  Circuit  1803-27*  (edited  by  R.  Pe- 
ters, 1826-9).    Consult  Binney,  'Life'  (1858). 

Washington,  George,  American  soldier- 
statesman,  and   first   President  of  the   United 
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States:  b.  22  Feb.  1732  in  the  family  home- 
stead at  Bridges  Creek,  in  Westmoreland 
County,  Va.  He  was  the  fifth  child  of  Au- 
gustine Washington,  who  belonged  to  the  third 
generation  of  Washingtons  who  had  lived  in 
America.  Augustine  was  a  well-to-do  planter 
who  might  have  afforded  every  school  advan- 
tage to  his  son  had  he  not  died  before  Georgte 
was  12  years  of  age.  The  father's  death  left 
the  son  in  his  mother's  care,  with  a  farm  on  the 
Rappahannock  as  his  sole  inheritance.  This  pre- 
cluded any  hope  of  an  education  in  England 
such  as  his  elder  brothers  had  enjoyed,  and  he, 
therefore,  received  the  practical  and  elementary 
instruction  afforded  in  colonial  Virginia.  He 
learned  something  in  books  but  more  about  the 
forest  life,  and  manly  sports,  and  the  habits 
of  a  Virginia  gentleman.  Formal  schooling 
he  quit  altogether  at  the  age  of  16,  and  began 
surveying  in  the  employment  of  Lord  Fairfax, 
an  Englishman  who  came  to  Virginia  to  look 
after  his  inherited  lands,  and  whose  companion- 
ship taught  Washington  some  of  the  conduct 
and  breeding  of  a  man  of  the  world.  Though 
Washington  was  a  mere  boy  and  almost  self- 
taught  in  surveying,  yet  he  was  a  good  woods- 
man, and  he  did  his  work  so  well  on  Lord 
Fairfax's  forest  lands  that  for  three  years  he 
was  kept  busy  at  the  profession,  which  in  that 
day  approached  nearer  to  woodcraft  than  ex- 
pert mathernatics.  Meanwhile  he  did  not  neg- 
lect to  give  considerable  time  to  the  study  of 
military  tactics  and  the  manual  of  arms,  for 
which  a  Virginian  of  his  standing  might  have 
use.  This  life  came  to  an  end  in  1751,  when 
the  failing  health  of  his  elder  brother  Lawrence 
caused  him  to  seek  recuperation  in  the  Baha- 
mas. Thither  George  went  with  him,  only  to 
bring  him  back  to  die.  As  executor  of  his 
brother's  will,  he  assumed  so  many  cares  that 
his  surveying  profession  had  to  be  abandoned 
altogether. 

Before  Lawrence's  death  he  had  gfiven 
George  his  place  in  the  Virginia  militia,  and  in 
1752  Lieut.  Gov.  Dinwiddle  gave_  the  popular 
young  soldier  a  commission  as  major  and  adju- 
tant-general in  charge  of  one  of  the  four  mili- 
tary districts  of  the  State.  Hardly  was  he  in 
charge  of  his  new  office  when  a  movement  of 
the  French  to  insure  their  control  of  the  region 
between  the  Mississippi  and  the  Alleghanies 
made  war  between  the  French  and  English  in 
America  almost  inevitable.  From  Canada  the 
French  had  sent  1,500  men  to  Presque  Isle  on 
Lake  Eric  to  erect  a  fort,  intending  thence  to 
push  throug;h  the  forest  to  the  Allegheny  River 
and  down  it  to  the  Ohio.  There  they  would 
drive  out  the  English,  who  were  beginning  to 
push  into  that  region. 

Gov.  Dinwiddie  saw  the  danger  and,  after 

fetting  authorization  from  England,  he  selected 
laj.  Washington  for  a  dangero'is  midwinter 
journey  through  the  forest  to  the  French  fort, 
to  command  them  to  depart  and  not  to  tres- 
pass upon  England's  claims.  The  hardy  young 
surveyor  made  the  terrible  journey  only  to  be 
giv'n  the  hint  that  the  French  had  come  to 
stay.  Upon  his  return,  the  Virginia  assembly 
was  persuaded  to  furnish. funds  for  a  force  to 
be  sent  against  the  invaders.  Washington  was 
made  lieutenant  colonel,  and  under  Col.  Fry 
«et  out  to  resist  the  French  advance.  Fry  died 
on  the  march,  and  Washington  bore  the  brunt 
of  the  enterprise.    A  rough  and  ready  fort  built 


by  an  advance  party  of  backwoodsmen  near 
the  junction  of  the  Ohio  and  the  Allegheny 
was  taken  by  the  French,  who  thereupon  built 
Fort  Duquesne  and  awaited  the  Virginians.  In 
that  neighborhood,  at  Great  Meadows,  Wash- 
ington camped.  A  skirmish  took  place  in  which 
a  small  body  of  French  under  Jumonville  were 
defeated,  and  then  the  defenses,  which  Wash- 
ington had  built  and  called  Fort  Necessity,  were 
attacked,  3  July  1754,  by  superior  French  forces. 
A  wretched  day  of  fighting  in  the  rain  was  fol- 
lowed by  a  parley,  at  which  Washington  sen- 
sibly agreed  to  withdraw  from  a  hopeless  con- 
flict. Upon  his  return  to  Virginia  he  was 
unfairly  reduced  in  rank,  and  indignantly  re- 
signed his  commission. 

The  war  for  the  possession  of  America  was 
now  taken  up  by  the  home  government.  Eng- 
land sent  the  headstrong  Gen.  Braddock  to  help 
the  English  colonists  to  drive  out  the  French. 
Upon  his  arrival  in  Virginia  he  made  the  ac- 
quaintance of  Washington  and  offered  to  make 
him  a  member  of  his  staff  —  an  offer  which 
was  eagerly  accepted.  Braddock  did  not  real- 
ize the  difficulties  of  forest  warfare,  and  without 
heeding  some  of  the  wise  counsel  given  him  by 
Americans,  he  pushed  toward  Fort  Duquesne 
with  2,000  re^lars  brought  from  England  and 
some  provincial  recruits.  Eight  miles  from  the 
French  fort,  he  was  attacked  by  an  unseen 
enemy,  and  the  terrified  regulars  were  held  in 
solid  ranks  to  be  shot  down  until  sheer  fright 
made  them  break  into  retreat.  Braddock  was 
mortally  wounded,  and  it  was  left  to  Washing- 
ton to  conduct  the  retreat.  After  he  had  led 
the  shattered  forces  back  to  Virginia,  he  be- 
came for  a  time  the  chief  stay  of  his  province 
in  guarding  her  frontiers  against  the  savages, 
until,  in  1758,  he  was  sent  with  the  British 
General  Forbes  again  to  attempt  the  capture  of 
Fort  Duquesne,  and  this  time  success  crowned 
the  effort.  Then  Quebec  fell,  and  England's 
power  in  America  was  firmly  established. 

When  England  and  her  colonies  quarreled, 
Washington  took  an  early  and  decided  part  in 
asserting  and  defending  the  colonial  rights, 
though  with  other  American  leaders  he  long 
looked  and  hoped  for  conciliation.  To  him  the 
Stamp  Act  was  ''a  direful  attack  on  the  liber- 
ties of  the  colonists."  In  1769  he  thought  some- 
thing must  be  done  "to  maintain  the  liberty 
which  we  have  derived  from  our  ancestors.* 
He  approved  of  awakening  English  attention 
to  American  rights  "by  starving  their  trade  and 
manufactures,"  and  as  a  member  of  the  Vir- 
ginia assembly  he  presented  a  non-importation 
agreement,  and  secured  its  passage.  He  was 
present  and  gave  his  support,  in  1773,  to  the 
resolves  instituting  a  committee  of  correspond- 
ence, and  in  1774  he  favored  the  proposed  gen- 
eral congress  at  Philadelphia.  On  I  Aug.  1774 
the  convention  met  which  elected  him,  with  six 
others,  delegates  to  the  first  Continental  Con- 

gess,  where  he  was  in  the  opinion  of  Patrick 
enry  'unquestionably  the  greatest  man  on  the 
floor,"  as  far  as  solid  information  and  sound 
judgment  were  concerned.  When  the  second 
Continental  Congress  met,  10  May  1775,  he  was 
again  a  member,  but  he  was  not  long  to  remain 
there. 

After  10  long  years  of  growing  irritation  be- 
tween England  and  America  the  first  blow  had 
been  struck.  The  enraged  fanners  had  fol- 
lowed the  intruding  British  from  Concord  and 
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Lexington  to  the  very  defenses  of  Boston,  and 
then  with  their  numbers  ever-increasing  they 
settled  down  in  a  great  half-circle  around  the 
town  with  the  puri>ose  of  driving  Gage,  the 
British  commander,  into  his  ships.  Everything 
was  in  confusion  and  men  came  and  went  much 
as  they  chose,  kept  to  their  task  only  by  the 
efforts  of  a  few  natural  leaders.  When  the 
men  of  New  Hampshire  and  Rhode  Island  and 
Connecticut  came,  not  even  the  fanatic  zeal  of 
the  siege  could  banish  the  provincial  jealousies, 
it  was  plain  to  all  that  there  could  be  no  great 
thing  accomplished  without  a  strong  leader, 
one  who  would  make  men  forget,  for  a  time  at 
least,  the  most  prominent  fact  in  colonial  life  — 
the  jealous  love  that  every  man  had  for  his  own 
colony. 

The  Continental  Congress  was  forced  after 
a  month  of  hesitation  to  assume  the  army  be- 
fore Boston  as  the  "Continental  Army.*  As  a 
commander-in-chief  they  needed  a  man  who 
could  by  his  personal  influence  draw  the  south- 
ern and  middle  colonies  into  the  struggle  which 
New  England  had  thus  far  made  alone.  In  this 
critical  moment  John  Adams  saw  the  wisdom 
of  binding  the  South  to  New  England's  for- 
tunes by  choosing  a  Virginian  to  lead  her  army. 
Local  prejudice  would  have  chosen  John  Han- 
cock, who  was  bitterly  chagrined  that  he  missed 
the  office.  At  Adams'  suggestion  the  choice 
fell  upon  Col.  George  Washington,  who  every 
day  since  the  session  began  had  sat  in  Congress 
in  his  uniform. 

The  new  commander-in-chief  was  a  physical 
giant,  over  six  feet,  and  of  well-proportioned 
weight.  His  composed  and  dignified  manner, 
and  his  majestic  walk  marked  him  an  aristo- 
crat and  a  masterful  man.  This  character  was 
heightened  by  a  well-shaped,  though  not  large, 
head  set  on  a  superb  neck.  His  blue-gray  eyes, 
though  penetrating,  were  heavy-browed  and 
widely  separated,  suggesting  a  slow  and  sure 
mind  rather  than  wit,  and  brilliant  imagination. 
Passion  and  patience,  nicely  balanced,  appeared 
in  the  regular,  placid  features,  with  the  face 
muscles  under  perfect  control.  A  resolutely 
closed  mouth  and  a  firm  chin  told  of  the  perfect 
moral  and  physical  courage.  His  clear,  pale, 
and  colorless  skin  never  flushed  in  the  greatest 
emotion,  though  his  face  then  became  flexible 
and  expressive.  Mentally,  the  directive  facul- 
ties were  the  more  marked.  He  had  been  but 
half-educated,  with  no  culture  except  that  com- 
ing of  good  companionship.  From  that  he  had 
learned  rather  the  tastes  of  a  country  gentle- 
man, courtesy,  hospitality,  and  a  love  of  sport. 
The  soundness  of  his  judgment  and  the  solidity 
of  his  information  were  the  notable  qualities. 
He  had  little  legal  learning  and  was  too  shy 
and  diffident  for  effective  speech.  His  elo- 
quence was  the  eloquence  of  battle.  It  had  the 
note  of  challenge,  and  the  gesture  of  chivalry 
when  it  threw  down  the  gage  of  mortal  combat 
*I  will  raise  one  thousand  men,*  he  said  in 
I775i  "at  my  own  expense,  and  march  myself  at 
their  head  for  the  relief  of  Boston."  Of  original 
statesmanship  he  had  little,  but  he  had  "common 
sense  lifted  to  the  level  of  genius."  Believing 
in  a  course,  he  followed  it,  smgle-minded,  just, 
firm,  and  patient.  No  rash  action  or  personal 
caprice  was  ever  charged  to  him.  He  was  able 
to  bear  great  responsibility,  and  courageously 
to  meet  unpopularity  and  misrepresentation. 
There  was  no  flaw  m  his  devotion.    He  was 


"often  anxious,  but  never  despondent.*  "De- 
feat is  only  a  reason  for  exertion,*  he  wrote. 
*We  shall  do  better  next  time.*  This  spirit, 
and  his  gift  for  military  administration,  were 
the  winning  traits  in  the  years  to  come. 

On  the  day  before  the  Continental  army 
fought  at  Bunker  Hill,  i6  June  1775,  Wash- 
ington accepted  the  command  in  his  modest 
way,  refusing  to  accept  any  pay  for  his  services, 
except  his  actual  expenses.  To  his  wife,  the 
one  person  to  whom  he  would  lay  bare  his  heart, 
he  wrote:  *I  assure  you  in  the' most  solemn 
manner  that  so  far  from  seeking  this  appoint- 
ment, I  have  used  every  endeavor  in  my  power 
to  avoid  it  .  .  .  from  a  consciousness  of  its 
being  a  trust  too  great  for  my  capacity.*  "A 
kind  of  destiny*  had  thrown  him  into  this  ser- 
vice, and  he  could  not  refuse. 

Upon  his  arrival  at  Boston,  2  July,  Wash- 
ington found  his  army  an  armed  mob.  They 
had  done  creditable  things,  but  in  a  blundering, 
unmilitary  way.  Rude  lines  of  fortifications 
extended  around  Boston,  but  they  were  exe- 
cuted with  crude  tools  and  without  competent 
engineers.  A  few  officers  were  looking  after 
the  commissary  department,  but  there  was  no 
head.  No  able  officer  looked  after  the  recruit- 
ing and  mustering  service,  or  the  barracks  or 
hospital,  and  there  was  only  a  haphazard  method 
of  paying  the  soldiers.  There  was  no  uniform, 
and  the  very  differences  in  costume  augmented 
the  colonial  jealousies  and  self-consciousness. 
All  that  distinguishes  a  well-drilled  and  equipped 
army  from  a  mob  was  wanting;  yet  here  was 
the  weapon  with  which  Washington  was  ex- 
pected to  defeat  the  armies  of  the  most  power- 
ful nation  of  the  world.  Only  by  the  exercise 
of  all  his  gifts  as  an  administrator  did  he  get 
even  the  semblance  of  an  army.  His  own 
great  care  for  details,  his  method  and  punc- 
tuality had  their  effect  upon  others,  and,  though 
there  was  malingering,  desertion,  and  petty  mu- 
tinies, the  enemy  never  knew  that  the  army 
before  Boston  was  often  on  the  point  of  disso- 
lution. When,  in  December,  the  terms  of  en- 
listment ran  out,  Washington  even  succeeded, 
as  he  said,  in  disbanding  one  army  and  raising 
another  within  cannon  shot  of  the  enemy.  Then 
early  in  March  1776  he  made  an  adroit  move, 
seized  Dorchester  Heights,  and  left  the  British 
nothing  to  do  but  evacuate  Boston  in  the  utmost 
haste. 

The  American  leader  had  scored  his  first 
triumph,  and,  that  assured,  he  hastened  with  his 
army  to  New  York,  where,  it  was  shrewdly 
judged,  the  British  would  strike  next.  Con- 
gress urged  him  to  hold  the  city  at  all  hazards, 
and  contraiy  to  his  better  sense,  he  attempted 
the  impossible.  Without  the  control  of  the 
sea.  New  York,  on  its  narrow  strip  of  land 
thrust  far  down  between  two  navigable  waters, 
was  a  deadly  trap.  A  military  genius  would 
have  refused  the  risk,  but  Washington  ven- 
tured it,  half  believing  for  a  time  that  he  might 
succeed.  He  placed  his  army  in  a  position  where 
every  probability  pointed  to  defeat,  followed  by 
almost  certain  capture  or  destruction.  Had 
Howe  not  taken  such  tender  care  of  his  enemy's 
safety,  all  might  have  ended  there.  Washing- 
ton was  able  to  withdraw  from  Brooklyn,  30 
Aug.  1776,  after  the  defeat  on  Long  Island, 
and  then  to  evacuate  New  York  and  get  behind 
the  Haarlem,  because,  as  an  English  critic  said, 
Howe  calculated  with  the  greatest  accuracy  the 
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«xact  time  necessary  to  allow  his  enemy  to 
«scape.  The  unbounded  confidence  of  Wash- 
ington's countrymen  had  proved  too  much  on 
this  occasion  for  even  his  steady  judgment,  and 
in  response  to  their  enthusiasm  he  had  tried 
to  hold  a  position  and  defend  a  place  for  which 
his  resources  were  inadequate.  He  had  become 
for  the  moment  a  source  of  danger  to  the 
Americans  because  they  did  not  understand  his 
real  greatness. 

Washington  realized  keenly  his  own  lack  of 
military  experience  on  a  large  scale  —  he  had 
no  heaven-born  genius,  and  he  knew  it.  The 
skill  that  he  finally  attained  was  that  which  a 
strong-brained,  sensible  man  would  get  in  any 
vocation  which  he  plied  industriously,  and  to 
'which  he  gave  his  heart.  Washington  learned 
as  he  fought,  and  his  early  errors  with  the  con- 
sequent disaster,  grew  steadily  less,  until,  as  a 
master  of  his  profession,  he  issued  from  the 
war  without  a  peer  and  almost  beyond  the 
reach  of  envy.  Yet  not  even  his  ultimate  mili- 
tary greatness  explains  his  real  service  to  his 
countrymen.  It  was  the  confidence  that  Wash- 
ington inspired  as  a  man,  rather  than  his  great 
genius  as  a  soldier,  which  made  him  the  only 
man  in  America  who  could  carry  the  Revolu- 
tion to  a  successful  issue. 

After  losing  New  York  Washington  fought 
step  by  step,  as  he  retreated,  repulsing  the 
British  at  Haarlem  Heights  and  holding  his 
own  at  White  Plains,  28  Oct.  1776,  but  the  med- 
dling of  Congress  cost  him  some  3,000  men  cap- 
tured in  Fort  Washington,  and  then  there  was 
nothing  for  him  but  a  retreat  from  the  Hudson 
through  New  Jersey.  This  was  not  the  only 
time  that  the  democratic  faction  in  Congress 
forced  their  military  plans  upon  their  com- 
mander-in-chief He  was  mudi  hampered  at 
first  by  Congressional  interference  in  his  mili- 
tary plans,  but  he  soon  won  the  limitless  faith 
of  these  democratic  enthusiasts,  conquering  all 
their  fear  of  military  despotism  and  gaining  in 
the  disposal  of  his  own  army  the  supremacy  of 
a  Frederick  or  a  Gustavus  Adolphus. 

As  the  American  army  fell  back  mile  after 
mile  the  character  of  the  leader  was  tested  to 
its  utmost.  His  generals  g^ew  insubordinate, 
his  men  deserted  by  whole  companies,  through- 
out the  Jerseys  thousands  took  oath  of  allegiance 
to  George  ni.,  and  everywhere  there  were  mur- 
murs of  discontent  with  this  sort  of  a  campaign. 
Then  it  was  seen  that  Washington's  courage  was» 
not  mere  disregard  of  danger,  but  the  sort  that 
long  endures  uncertainty  and  never  shrinks  re- 
sponsibility, bearing  in  silence  temporary  unpop- 
ularity or  exasperating  misrepresentation. 

When  the  army  at  last  crossed  the  Delaware 
the  roll-call  would  muster  but  3,000  men. 
Straining  his  powers  to  the  furthest  bounds, 
Washington  kept  this  force  together,  and  added 
as  many  more.  Concerning  some  of  his  ex- 
traordinary measures,  Washington  wrote  Con- 
?;ress:  "A  character  to  lose,  an  estate  to  for- 
eit,  the  inestimable  blessing  of  liberty  at  stake, 
and  a  life  devoted  must  be  my  excuse.®  Be- 
fore the  holidays  he  was  ready  to  strike  a  blow 
for  liberty,  and  to  sustain  his  character.  Cross- 
ing the  Delaware,  25  Dec.  1776,  in  spite  of 
pitchy  darkness  and  grinding  ice,  he  marched 
through  a  sleeting  storm  nine  miles  to  Trenton. 
The  Hessians  there  were  surprised  and  driven 
to  surrender.    Some  900  prisoners  were  taken 


to  the  other  side  of  the  river,  and  then  Wash- 
ington crossed  again  to  win  another  victory  at 
Princeton.  The  whole  situation  was  changed. 
The  wretched  retreat  was  forgotten  or  regarded 
as  only  the  prelude  to  the  startling  and  bril- 
liant victories.  In  England,  Walpole  declared 
that  Washington  was  both  a  Fabius  and  a  Ca- 
millus.  His  whole  campaign  got  a  new  color 
because  of  its  issue.  In  the  Russian  court,  in 
Frederick's  cabinet,  and  in  the  aristocratic  cir- 
cles of  Paris,  Madrid,  and  Vienna  the  campaign 
was  praised  as  if  the  end  had  been  in  Washing- 
ton's view  from  the  first.  The  victories  made 
Washington's  military  reputation  rest  on  some- 
thing tangible,  to  which  men  might  point.  Mere 
faith  such  as  the  Americans  had  shown  hereto- 
fore had  little  effect  on  foreign  critics.  The 
European  soldiers  grew  more  interested,  and 
their  favorable  opinion  had  vast  influence  in 
winning  foreign  aid.  Washington  had  been 
so  consistently  patient  and  brave  in  adversity,  so 
silent  iinder  unjust  criticism,  never  talking  down 
his  mistakes,  or  glossing  his  errors,  that  the 
hour  of  victory  brought  its  ten-fold  reward  in 
sympathy  and  confidence.  He  had  quietly  as- 
sumed so  much  obloquy  that  any  stint  of  his 
praise  seemed  unjust  and  ungenerous.  The  vic- 
tories renewed  American  confidence  in  their 
leader,  and  from  that  time  on  whatever  there 
was  of  unity  for  political  or  military  purposes 
among  the  13  States  came  of  the  conmion  faith 
in  Washington. 

Congress  now  put  its  whole  trust  in  him  — 
until  a  temporary  reverse  put  him  again  in  the 
shadow  of  its  distrust.  It  provided  for  long 
enlistments  to  take  the  place  of  the  evanescent 
three  months'  levies  that  had  ruined  Washing- 
ton's army  heretofore,  just  as  he  had  it  drilled. 
He  was  made  a  veritable  dictator  as  to  all  that 
might  affect  the  success  of  the  army,  its  disci- 
pline, and  its  supplies.  It  was  well  that  the 
commander-in-chief  had  made  this  brilliant 
stroke,  which  appealed  to  all  those  who  saw 
only  the  surface  of  the  Revolution.  For  18 
months  thereafter  nothing  but  reverse  and  mis- 
fortune and  terrible  trial  fell  to  the  leader's  lot. 
While  Gates  was  gathering  unearned  laurels 
at  Saratoga,  and  the  American  cause  was  vastly 
advanced  by  Burgoyne's  defeat  and  the  conse- 
quent French  alliance  —  while  others  were  get- 
ting glory  and  significant  victories,  Washington 
was  maneuvering  with  Howe,  always  refusing 
battle,  or,  as  at  Brandywine  Creek,  11  Sept. 
1777,  and  Germantown,"  4  Oct.  1777,  meeting  de- 
feat. To  the  superficial  observer  there  was  only 
failure  for  Washington  and  success  for  his 
rivals.  There  seemed  no  great  work  in  merely 
keeping  an  army  together,  delaying  Howe  and 
keeping  him  from  going  north  to  Burgojrne's 
rescue.  When,  at  last,  the  British  settled  down 
cosily  in  the  "rebel  capital*  —  when  Philadel- 
phia had  taken  Howe,  as  Franklin  so  cleverly 
expressed  it  —  Washington  encamped  at  Valley 
Forge,  19  Dec.  1777,  his  popularity  waning-  at 
the  very  moment  when  he  began  to  render  his 
greatest  service  to  his  country.  There,  in  the 
most  trying  hour,  he  continued  to  do  what  had 
been  his  greatest  task  from  the  first,  tn  spite 
of  jealous  States  and  a  wrangling  Congress, 
and  while  deprived  of  all  that  source  oi  power 
which  a  strong  government  gives  to '  a  com- 
mander, Washmg^ton  kept  together  a  starved 
and  suffering  army  by  his  personal  finnness,  / 
patience,  and  judicious  handlmg  of  men. 
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While  the  burden  of  his  trial  was  greatest 
there  grew  up  in  Congress  an  ugly  scheme  to 
put  Gates  in  Washington's  place.  From  the 
first  there  had  been  intrigue  among  the  officers. 
'I  am  wearied  to  death,"  John  Adams  wrote, 
after  a  visit  to  the  army,  *with  the  wrangles 
between  military  officers  high  and  low.  They 
quarrel  like  cats  and  dogs.  They  worry  one  an- 
other like  mastiffs,  scrambling  for  rank  and 
pay  like  apes  for  nuts.®  Amid  this  Washington 
had  lived  disturbed,  but  not  concerned  for  him- 
self. Now  Congress  was  implicated  in  the 
plotting.  Some  were  impatient  with  the  Fabian 
policy,  and,  like  Adams,  wanted  "a  short  and 
violent  war.*  A  conceited  or  vain  man  would 
have  resigned  and  let  the  whole  cause  go  to  per- 
dition as  a  vindication  of  himself,  but  Washing- 
ton was  nobler  than  that.  Throughout  the 
Revolution  he  kept  the  same  spirit  that  ani- 
mated him  in  the  earlier  years  of  border  fighting. 
Then  he  had  declared :  *I  could  offer  myself  a 
willing  sacriiice  to  the  butchering  enemy,  pro- 
vided that  would  contribute  to  the  people's 
ease.*  He  could  "die  by  inches  to  save  a  peo- 
ple.* During  the  Revolution  he  risked  reputa- 
tion, sacrificed  popularity,  suffered  in  mind  and 
heart  all  that  he  had  been  willing  to  suffer  in 
body  to  "save  a  people.'  Now  he  silently 
watched  the  plot  ripen,  and  at  the  right  moment 
exposed  it  with  a  royal  contempt  that  quite 
crushed  the  plotters. 

When  the  winter  was  gone  there  came  the 
news  of  the  French  alliance.  A  fleet  from 
France  was  menacing  the  British  army  in  Phil- 
adelphia, and  orders  came  for  the  evacuation 
of  the  city.  They  began  a  march  toward  New 
York  across  New  Jersey.  At  Monmouth,  28 
June  1778,  the  American  army  fell  upon  them, 
and,  but  for  the  cowardly  or  traitorous  conduct 
of  Gen.  Lee,  nothing  but  the  fragments  of  the 
English  army  would  have  reached  its  destina- 
tion. In  that  moment  men  saw  what  a  tem- 
pestuous nature  Washington  habitually  held  in 
check.  He  stopped  the  retreat  that  Lee  had 
unaccountably  ordered,  and  in  ungovemed  rage 
cursed  him  for  a  coward.  The  troops  were  ral- 
lied, and  they  successfully  engaged  the  enemy, 
but  the  moment  for  victory  had  been  lost.  The 
British  reached  New  York  in  safety  and  Wash- 
ington took  a  post  on  the  Hudson. 

Now  came  the  supreme  test  that  proved 
the  American  leader's ,  unrivaled  fitness  for  the 
work  that  he  had  to  do..  For  three  years,  while 
Congress  was  helpless,  unable  to  tax  or  get  aid 
from  the  States,  while  it  paid  the  soldiers  in 
paper,  so  valueless  that  the  pay  of  a  colonel 
would  not  purchase  oats  for  his  horse,  while 
nothing  but  a  forced  levy  would  secure  food 
for  the  army,  when  a  hundred  men  a  month 
went  over  to  the  enemy  in  sheer  desperation 
with  suffering  for  food  and  clothing,  while  the 
great  country  that  had  so  much  at  stake  seemed 
absolutely  indifferent  —  in  the  midst  of  blank 
despair  Washington  kept  his  heart  and  his  pur- 
pose. Again  and  again  he  was  disappointed  by 
the  failure  of  the  promised  aid  from  France  — 
the  naval  aid  that  would  prevent  the  British 
escape  by  sea  if  they  were  worsted  on  land. 
At  last,  however,  the  moment  came  when  De 
Grasse  with  a  French  fleet  held  a  temporary 
control  of  the  sea,  and  Lafayette  had  pushed 
Comwallis  out  on  the  peninsula  at  Yorktown. 
A  few  days'  hesitation  would  have  lost  the  op- 
portunity, but  the  man  who  had  waited  three 


years  knew  the  moment  for  action  when  he  saw 
it.  Making  a  feint  that  deceived  the  enemy  at 
New  York,  he  got  well  on  the  way  before  his 
aim  was  guessed.  For  400  miles  he  urged  his 
eager  army,  and  brought  6,000  men  to  Lafay- 
ette's aid  at  just  the  hour  to  render  Comwallis' 
escape  impossible.  The  siege  that  then  began 
could  have  but  one  end  as  long  as  De  Grasse 
controlled  the  sea.  The  British  surrendered,  19 
Oct.  1781,  and  the  war  was  ended. 

As  men  looked  back  over  the  years  of  strife, 
they  saw  clearly  that  the  greatest  factor  in  the 
final  success  of  the  Revolution  was  the  per- 
sonal leadership  of  Washington.  If  we  seek 
to  explain  it,  it  was  not  his  great  mind,  for 
Franklin's  was  greater;  not  his  force,  energy, 
or  ingenuity,  for  Benedict  Arnold  surpassed 
him  in  these  qualities;  not  his  military  experi- 
ence, for  Charles  Lee's  was  far  more  extensive; 
but  it  was  the  strength  of  character  which  day 
by  day  won  the  love  of  his  soldiers  and  the 
perfect  confidence  of  his  countrymen.  The  ab- 
sence of  a  mean  ambition,  the  one  desire  of 
serving  well  his  country  and  his  fellow  men, 
the  faithfulness  that  could  not  be  driven  from 
its  task  through  jealousy  or  resentment  —  these 
were  the  traits  that  gave  him  a  unique  and 
solitary  place  among  the  world's  heroes. 

Washington's  service  to  his  country  was  not 
to  end  with  Yorktown.  As  he  had  been  "first 
in  war,*  because  he  was  most  fitted,  so  his 
unique  character  and  pre-eminent  place  in 
American  hearts  fated  him  to  become  "first  in 
peace."  His  last  successes  had  still  more  firmly 
fixed  his  power  among  the  people.  Their 
thoughts  and  imaginations  were  filled  with 
him.  But  they  had  not  even  yet  seen  the  sub- 
limity of  his  character.  With  a  discontented 
and  insubordinate  army  still  in  arms  and  with 
no  real  government  in  existence,  Washington 
was  the  only  source  of  authority  and  law  that 
had  anything  more  than  a  local  influence.  The 
weak  Union  might  have  at  once  lost  all  cohe- 
sion, and  America  might  have  degenerated  into 
a  number  of  petty,  feeble,  and  hostile  States. 
Worse  than  that  the  hopes  for  an  American 
republic  might  have  been  indefinitely  delayed, 
for,  in  the  despair  which  settled  upon  many, 
there  seemed  but  one  escape  from  the  political 
storm  that  threatened  —  they  would  make 
Washington  king.  In  the  army  this  plan  was 
gravely  considered,  but  when  broached  to  Wash- 
ington, he  expressed  himself  as  pained  that  such 
ideas  existed  in  the  army.  "I  am  much  at  a 
loss  to  conceive  what  part  of  my  conduct  could 
have  given  encouragement  to  an  address  which 
to  me  seems  big  with  the  jgreatest  mischiefs  that 
can  befall  my  country.*  To  nobody  could  such 
a  thought  be  more  disagreeable,  he  declared 
earnestly.  "Let  me  conjure  you,  if  you  have 
any  regard  for  your  country,  concern  for  your- 
self or  posterity,  or  respect  for  me,  to  banish  ' 
these  thoughts  from  your  mind.* 

When  the  country  seemed  indifferent  to  the 
deserts  of  the  army,  when  there  was  talk  of 
disbanding  it  without  provision  for  the  future 
or  even  pay  for  what  it  had  done,  and  when 
as  a  natural  result  there  was  mutiny  and  threat 
that  the  army  would  take  government  into  its 
own  hands  —  then  it  was  Washington  who 
tirelessly  urged  upon  Congress  and  upon  the 
States  the  justice  of  the  soldiers'  claims. 
IThough  he  longed  to  go  back  to  his  home  and 
to  have  his  work  done,  yet  he  waited  through 
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months  of  weariness  until  the  British  really  left 
the  country,  and  until  the  proper  laws  at  least 
bad  been  made  to  insure  the  soldiers'  rights. 
Then  at  last,  he  stood  among  his  officers  at 
Fraunce's  Tavern,  bidding  them  to  take  him  by 
the  hand,  while  he  gave  them  each  and  all  the 
warm-hearted  farewell  that  so  fittingly  ended 
their  long  years  of  trial  and  companionship. 

For  a  brief  time  Washington  now  became 
*a  private  citizen  on  the  banks  of  the  Potomac" 
.  .  .  *free  from  the  bustle  of  a  camp  and  the 
busy  scenes  of  public  life,'  planning  as  he  said 
to  "move  piently  down  the  stream  of  time  until 
I  sleep  with  my  fathers."  He  did  not  see  in 
this  happy  hour  that  his  past  services  had  but 
devoted  him  to  further  service,  and  that  he  had 
become  "the  focus  of  political  intelligence  for 
tile  New  World."  Even  before  resigning  his 
leadership  he  had  urged  the  States  to  put  fac- 
tion and  jealousy  away  and  make  ''an  indis- 
soluble union  under  one  federal  head.*  As  the 
affairs  of  the  confederation  became  more  and 
more  deranged,  and  America,  "like  a  young 
heir,*  as  Washington  wrote,  wantoned  and  ran 
riot  until  its  reputation  was  brought  to  the  brink 
of  ruin,  their  great  leader  warned  them  that  it 
was  in  the  choice  of  the  States  and  depended 
upon  their  conduct,  whether  they  would  be  re- 
spectable and  prosperous,  or  contemptible  and 
miserable  as  a  nation. 

The  politically  starved  Congress  grew  daily 
weaker.  It  could  not  even  persuade  the  States 
to  carry  out  the  terms  of  the  treaty  of  peace 
or  pay  their  debts  to  foreign  countries.  Con- 
gress was  despised  at  home,  and  America  was 
disgraced  abroad.  The  world  looked  on  to  see 
the  confederation  go  to  pieces.  Within  the  in- 
dividual States  the  mob  seemed  to  have  gained 
control  and  the  law-giving  bodies  abandoned 
themselves  to  paper  money  and  other  economic 
vagaries.  There  was  quarreling  over  State 
boundaries  and  commercial  restrictions,  one 
State  against  another,  until  thoughtful  men  like 
Washington  urged  tiiat,  if  they  were  not  a 
united  people,  they  should  no  longer  act  the 
farce  of  pretending  it.  At  last,  however,  his 
own  endeavors  united  with  others  brought  about 
a  convention  of  the  States,  and  that  led  to  an- 
other which  met  at  last  in  May  of  1787,  at 
Philadelphia,  destined,  if  not  purposed,  to  give 
America  a  new  and  stronger  frame  of  govern- 
ment. To  that  convention  Washington  reluc- 
tantly came.  He  thought  himself  a  soldier  but 
no  statesman.  When  at  last  he  was  persuaded 
that  the  chief  hope  for  success  must  come  from 
his  approval,  and  that  his  mere  presence^  would 
lend  dignity  and  power  to  the  convention,  he 
yielded.  As  the  delegates  slowly  assembled,  he 
grew  eager  for  the  success  of  the  work,  and 
would  listen  to  no  half-way  measures.  "Let  us 
raise  a  standard  to  which  the  wise  and  the 
honest  can  repair,"  he  said  to  those  who  talked 
of  a  weak  plan.  When  the  work  began  he  was 
chosen  president  of  the  convention,  and,  though 
he  was  no  parliamentarian,  his  prominent  place 
lent  gravity  and  steadiness  to  the  business. 

After  the  Constitution  was  completed,  and 
when  it  was  before  the  country  for  approval, 
Washington  had  never  been  seen  so  eager  for 
anything  as  for  the  adoption  of  the  new  scheme 
of  government.  It  was  only  by  active  letter- 
writing  that  he  used  his  influence,  however,  for 
the  work  of  the  politicians  was  out  of  charac- 
ter for 'him.    The  final  success  was  very  grate- 


ful to  him,  but,  when  the  new  government  was 
being  set  up,  and  the  whole  country  turned  to 
him  as  their  choice  for  President,  he  held  back, 
diffident  and  reluctant.  He  yielded  at  last  be- 
cause, as  Hamilton  represented  to  him,  "In  a 
matter  so  essential  to  the  well-being  of  society 
as  the  prosperity  of  a  newly  instituted  govern- 
ment, acitizen  of  so  much  consequence  as  your- 
self to  its  success  has  no  option  but  to  lend  his 
services." 

His  was  a  noble  figure  to  stand  in  the  fore- 
front of  a  nation's  history.  His  simple  manner 
well  graced  a  republic,  and  yet  there  was  a 
gravity  and  a  lofty  courtesy  that  lent  dignity 
to  democratic  forms.  His  own  self-mastery 
was  a  living  lesson  to  democracy  with  its  ill- 
repute  for  turbulence.  No  more  fitting  ideal  of 
manhood  could  have  been  chosen  for  a  new 
republic.  It  is,  indeed,  creditable  to  the  men 
of  that  day  that  they  were  won  by  a  character 
so  unpretentious. 

The  political  leadership  was  very  unattrac- 
tive to  Washington.  When  the  (brmality  of 
electionwas  over,  he  went  to  the  seat  of  govern- 
ment with  "feelings  not  unlike  those  of  a  culprit 
who  is  going  to  the  place  of  execution.*  He 
bade  adieu  to  private  life  and  to  domestic  felic- 
ity, g[oin|;  to  his  new  duties  with  resolution,  but 
anticipating  no  joy  in  them.  On  his  way  the 
demonstrations  of  the  people  only  filled  him 
with  forebodings.  "The  decorations  of  the  ships, 
the  roar  of  the  cannon,  and  the  loud  acclama- 
tions of  the  people  which  rent  the  skies  as  I 
walked  along  the  streets,  filled  my  mind  with 
sensations  as  painful  as  they  are  pleasant.* 
After  he  had  sworn,  30  April  1789,  in  the  open 
balcony  of  the  Federal  Hall,  that  he  would 
faithfully  execute  the  office  of  President  of  the 
United  States,  he  read  his  address  in  the  Senate 
Chamber.  "The  magnitude  and  difficulty  of  the 
trust,*  he  protested  once  more,  "could  not  but 
overwhelm  with  despondence  one  who,  inherit- 
ing inferior  endowments  from  nature,  and  un- 
practised in  the  duties  of  civil  administration, 
ought  to  be  peculiarly  conscious  of  his  own 
deficiencies.* 

He  realized  keenly  from  the  first  that  he 
walked  "on  untrodden  ground."  Scarcely  any 
part  of  his  conduct  might  not  thereafter  be 
drawn  into  precedent.  There  must  not  be  a 
government  only,  but  a  body  of  public  opinion 
Oiat  would  uphold  it  Governmental  action 
mustbe  mixed  of  firmness,  prudence,  and  con- 
ciliation, said  Washington,  if  it  would  win  lik- 
ing and  loyalty  as  well  as  respect.  He  resolved 
to  give  it  every  proper  form  of  dignity,  cere- 
mony, and  prestige  that  would  appeal  to  the 
imagination  of  the  people.  Men  must  see  that 
it  was  a  real  government,  supreme  in  the  land. 
To  this  end  he  adopted  forms  that  some 
thought  stiff,  some  unrepublican,  but  which  all 
were  soon  taught  to  respect.  "If  there  are  rules 
of  proceeding,"  he  wisely  concluded,  "which 
have  originated  from  the  wisdom  of  statesmen, 
and  are  sanctioned  by  the  common  assent  of 
nations,  it  would  not  be  prudent  for  a  young 
State  to  dispense  with  them  altogether." 

It  was  not  by  this  conservatism  alone  that 
he  gave  strength  to  the  new  government,  but 
by  that  unerring  judgment  which  led  him  to 
choose  men  like  Hamilton,  Knox,  Jefferson,  and 
Randolph,  and  then  to  take  for  his  guide  Ham- 
ilton, the  greatest  of  these  for  the  present  needs 
of  the  government.    Natural  leader  as  Wash- 
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iagton  was,  he  recognized  the  gifts  and  talents 
of  others,  and  gave  to  each  the  task  for  which 
he  was  fitted.  Hamilton's  genius  in  affairs  had 
not  been  in  just  the  lines  along  which  he  was 
now  to  act,  but  his  bold  and  original  mind 
Washington  saw  to  be  a  fit  instrument  to  set 
the  new  government  on  a  strong  foundation. 
Hamilton  quickly  demonstrated  the  wisdom  of 
the  President's  choice.  He  funded  the  public 
debt  and  established  confidence  in  the  nation's 
honesty.  He  prevailed  upon  Congress  to  as- 
sume the  State  debts  and  thus  transferred  the 
interest  of  creditors  to  the  central  government 
A  bank  of  the  United  States  was  created  at  his 
call,  the  "implied  powers"  of  the  Constitution 
being  thus  brought  to  the  support  of  a  strong 
government,  and  the  commercial  classes  won  by 
this  attention  to  their  interests.  He  was  ena- 
bled to  do  these  things  successfully  because  he 
had  the  strong  will  of  Washington  with  hiin. 
The  fiscal  measures  had  been  made  the  Presi- 
dent's own,  because  he  was  convinced  that  they 
were  right,  not  merely  that  they  were  expe- 
dient The  end  that  was  sought  was  the  purpose 
that  Washington  held  from  the  first,  a  strong 
and  righteous  government. 

Hardly  had  things  been  set  aright  in  the  new 
nation's  household  than  there  came  disturbing 
forces  from  abroad.  The  French  people  had 
gone  upon  a  wild  quest  for  liberty  that  threat- 
ened to  turn  the  world  upside  down.  The  mad- 
ness spread  even  to  America  —  or  rather  seemed 
to  leap  by  a  strong  attraction  straight  to  Amer- 
ica's democratic  shores.  France  was  soon  fight- 
ing the  conservative  world,  and  what  was  more 
fitting^  than  that  liberal  America  should  come  to 
her  aid?  A  French  agent  hastened  to  America 
to  ask  the  people  that  very  question.  Washing- 
ton determmed  that  America,  herself  but  *in  a 
convalescent  state,""  should  not  be  drawn  into 
the  European  struggle.  She  was  too  provincial 
at  the  best,  too  interested  in  European  opinion 
and  politics,  and  too  oblivious  of  her  own  na- 
tionality. •!  want  an  American  character."  the 
wise  President  declared,  "that  the  powers  of 
Europe  may  be  convinced  we  act  for  ourselves, 
and  not  for  others."  He  would  avoid  their  dis- 
putes and  their  politics,  and  he  purposed  "if 
they  will  harass  one  another,  to  avail  ourselves 
of  the  neutral  conduct  we  have  adopted." 
Washington,  with  a  few  others,  stood  almost 
alone  in  the  advocacy  of  statesmanship  rather 
than  sentiment.  In  a  few  months, .  however, 
the  public  eyes  were  able  to  see  more  clearly, 
and  the  administration  got  the  support  that  it 
deserved.  The  demands  of  the  French  revolu- 
tionary government  were  refused,  and  the  Presi- 
dent issued  a  proclamation  of  neutrality. 

Meanwhile  the  country  had  learned  that  the 
new  central  government  proposed  to  enforce  its 
laws  even  within  State  boundaries.  The  rebel- 
lion in  the  back  counties  of  Pennsylvania  was 
quelled  by  the  strong  action  of  the  central 
power.  There  could  be  no  return  to  the  time 
when  there  was  no  power  but  that  of  an  indi- 
vidual State.  The  national  government  was 
expected  thereafter  to  make  itself  felt  directly 
upon  the  individual,  and  men  began  to  look  to 
it  therefore  in  awe  and  reverence. 

A  second  time  Washinjjton  consented  to  hold 
the  reins  of  power,  and  again,  as  in  the  Revolu- 
tion, he  felt  the  bitterness  o<  unpopularity.  All 
the  honor  that  he  had  gained  could  not  protect 
him  from  the  hasty  wrath  of  a  people  dissatis- 


fied with  his  policy  toward  England.  Because' 
he'  strove  for  peace  he  was  roundly  abused  in 
terms  scarcely  suited  "to  a  Nero,  a  notorious- 
defaulter,  or  even  a  common  pickpocket."  It 
saddened  but  did  not  change  him.  He  was  only 
the  more  unwilling  to  serve  another  term,  and, 
when  his  eight  years  of  civil  service  ended,  he- 
said  farewell  to  the  people  he  had  served 
through  a  generation.  He  gave  them  the  sim- 
ple advice  that  they  most  needed.  Tears  coursed 
down  his  cheeks  as  he  turned  for  the  last  time 
from  the  throng  that  had  listened  to  him  in  love 
and  sorrow.  Three  years  he  lingered  in  retire- 
ment at  Mount  Vernon,  and  then  died,  14  Dec. 
1799,  as  he  had  wished  to  live  "amid  the  mild 
concerns  of  ordinary  life." 

Bibliography. —  'Writings  of  George  Wash- 
ington, >  edited  by  Worthington  C.  Ford,  also- 
< Writings,'  edited  by  Jared  Sparks;  Sparks, 
'Life  of  George  Washington' ;  Ford,  <The  True 
George  Washington' ;  Irving,  <Life  of  George 
Washington' ;  Hale,  'Life  of  George  Washing- 
ton';  Marshall,  'Life  of  George  Washington'; 
Lodge,  'George  Washington' ;  Wilson,  'George 
Washington';  Baker,  'Itinerary  of  General 
Washington  from  15  June  1775  to  23  Dec. 
1783' ;  Johnson,  'General  Washmgton' ;  Pauld- 
ing, 'Life  of  Washington.' 
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Michigan. 

Washington,  the  "Evergreen  State,"  ad- 
mitted to  the  Union,  22  Feb.  1889,  is  bounded 
on  the  north  by  the  Strait  of  Juan  de  Fuca  and 
British  Columbia,  on  the  east  by  Idaho,  on  the 
south  by  Oregon,  and  on  the  west  by  the  Pacific 
Ocean.  Capital,  Olympia.  Area,  69,180  square 
miles  (land  66,880,  water,  2,300).  Population 
(1900)  518,103;  according  to  the  1910  census, 
1,141,990. 

Topography. —  Washington  is  divided  into 
two  distinct  sections  by  the  continuous  range 
of  the  Cascade  Mountains,  extending  clear  across 
the  State  from  "north  to  south.  These  sections 
are  known  as  eastern  and  western  Washington. 
The  eastern  section  contains  about  three  fifths 
of  the  land  area  of  the  State  and  the  western 
section  about  two  fifths.  In  its  physical  features 
the  State  is  characterized  by  a  great  diversity  of 
topography,  ranging  from  Jow  plains,  a  few  feet 
above  the  sea-level,  to  snow-covered  mountains, 
several  of  which  exceed  10,000  feet  in  height, 
together  with  broad,  rolling  prairies,  elevated 
plateaus,  deep  canons  and  fertile  valleys.  This 
great  _  diversity  '  of  topography  presents  ever 
changing  scenery  and  gives  rise  to  a  great  va- 
riety of  climate,  rainfall,  vegetation  and  occupa- 
tions of  the  people. 

Topographically,  the  State  may  be  divided 
roughly  into  seven  sections:  First:  The  penin- 
sula lying  between  Puget  Sound  and  the  Pacific 
Ocean.  The  greater  part  of  this  peninsula  is 
occupied  by  the  Olympic  Mountains,  which  form 
a_  segnnent  of  the  general  coast  range.  The 
highest  of  these  mountains  reach  elevations  of 
from  7,000  to  8,000  feet.  The  whole  section, 
with  the  exception  of  a  strip  a  few  miles  in 
width  along  the  coast,  presents  a  very  rugged 
surface,  broken  into  high  peaks,  steep  slopes, 
deep  cations  and  sharp  serrated  divides,  which 
are  almost  inaccessible  in  many  places,  and  as  a 
consequence,  these  mountains  form  the  least 
known  section  of  the  United  States.    The  high- 
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est  peaks  of  the  Olympics  are  Mount  Olympus, 
8,131  feet;  Fitzhenry,  8,098  feet,  and  Constance, 
7,777  feet  Second:  The  Puget  Sound  basin, 
a  wide  valley  lying  between  the  Olympic  Moun- 
tains on  the  west  and  the  Cascade  Mountains  on 
the  east,  extending  in  a  north  and  south  direc- 
tion from  the  British  Columbia  line  nearly  to 
the  southern  part  of  the  State.  This  basin  con- 
sists largely  of  rolling  land  with  many  quite 
extensive  level  tracts.  The  soil  consists  prin- 
cipally of  glacial  deposits  covered  in  the  lower 
portions  by  alluvium.  Third:  The  Cascade 
Mountains,  which  form  the  most  prominent 
feature  of  the  topography  of  the  State.  The 
general  height  of  these  mountains  is  about  8,000 
feet  above  the  sea-level  with  a  number  of  peaks 
rising  much  higher,  the  highest  being  Mount 
Rainier,  14,526  feet;  Adams,  12470  feet;  Baker, 
11,100  feet;  Saint  Helens,  9,750  feet,  and  Stuart, 
9,470  feet.  Fourth:  The  Okanogan  Highlands, 
extending  eastward  from  the  Cascade  Moun- 
tains to  Idaho  and  lying  north  of  the  Columbia 
and  Spokane  rivers.  This  section  is  character- 
ized by  a  beautiful  rolling  surface,  with  long, 
gentle  slopes  reaching  down  from  the  water- 
sheds to  the  wide  stream  basins.  The  divides, 
although  attaining  heights  of  5,000  feet  and 
more,  are  generally  rounding  and  not  sharp  ctr 
abrupt.  Ftfth:  The  Columbia  plain,  which  in- 
cludes nearly  all  that  part  of  Washington  lying 
south  of  the  Okanogan  Highlands  and  east  of 
the  Cascade  Mountains.  From  the  Columbia  at 
a  height  of  500  or  600  feet  above  the  sea,  the 
plain  rises  gradually  to  the  westward  and  east- 
.  ward,  reaching  a  general  elevation  of  about  2,000 
feet  in  the  higher  parts,  with  some  hills  and 
ridges  rising  from  1,000  to  2,boo  feet  above  the 
surrounding  plain.  Much  of  this  plain  is  in  the 
form  of  an  elevated  plateau  with  a  rolling  sur- 
face. Several  sharp  ridges  of  a  mountainous 
character  run  down  from  the  Cascade  Mountains 
in  an  easterly  direction  toward  the  Columbia 
River.  Sixth:  The  Blue  Mountain  Range  on 
the  border  line  of  Washington  and  Oregon  rep- 
resents a  local  mountainous  section  in  the  Co- 
lumbia plain.  These  mountains  are  located  in  the 
extreme  southeastern  portion  of  the  State, 
the  highest  points  rising  7,000  feet  above  the 
sea  and  about  5,000  feet  above  the  surrounding 
plain.  Seventh:  The  lower  Columbia  and 
Pacific  Coast  section  includes  that  part  of  the 
State  lying  west  of  the  Cascade  Mountains  and 
south  of  Puget  Sound  and  the  Olympic  Moun- 
tains. This  section  consists  largely  of  ranges 
of  low  mountains  or  hills,  with  broad  valleys  in- 
tervening, nearly  all  of  which  are  covered  with 
a  dense  growth  of  forest.  In  this  section  there 
are  also  a  few  rich  prairies  of  limited  extent 

Rivers,  Lakes  and  Harbors. —  The  principal 
river  of  Washington  is  the  Columbia,  which 
enters  the  State  from  British  Columbia,  at  about 
117*   30'   W.   longitude,    from   which  point   it 

Sursues  a  southerly  course  for  about  no  miles, 
owing  thence  westerly  for  about  100  miles, 
thence  south  and  southeasterly  for  225 
miles  where  it  unites  with  its  greatest  tributary, 
the  Snake  River;  from  this  point  it  pursues  a 
westerly  course,  flowing  between  the  States  of 
Washington  and  Oregon,  breaking  through  the 
Cascade  Mountains  and  entering  the  Pacific 
Ocean  in  lat  46°  15'.  Its  principal  tributaries 
in  eastern  Washington  are  the  Pend  d'Oreille, 
or  Clark's  Fork,  which  is  the  outlet  of  Lake 
Pend  d'Oreille  in  northern  Idaho;  the  Spokane 


one  of  the  largest  tributaries,  the  outlet  of  Lake 
Cceur  d'Alene,  also  in  Idaho;  the  Okanogan, 
flowing  from  the  north  through  Lake  Okanogan 
in  British  Columbia;  the  Methow;  Lake  Chelan 
and  its  outlet;  the  Wenatchee  and  the  Yakima, 
flowing  down  from  the  Cascade  Mountains,  and 
the  Snake  River,  its  largest  tributary,  which 
rises  in  the  western  part  of  Wyoming  and  flows 
through  the  southern  part  of  Idaho.  _  In  western 
Washington  its  principal  tributaries  are_  the 
Lewis  and  the  Cowlitz  rivers.  The  other  rivers 
of  the  State  of  any  considerable  size  are  the 
Nooksack,  Skagit,  Stillaguamish,  Snohomish, 
Skykomish,  Snoqualmie,  Cedar,  White,  Du- 
waraish,  Puyallup  and  Nisqually,  which  flow  into 
Puget  Sound  from  the  Cascade  Mountains  and 
the  Chehalis  which  flows  into  Gray's  Harbor. 
The  Columbia  is  navigable  for  ocean-going  ves- 
sels to  Vancouver  and  for  steamboats  over  the 
greater  part  of  its  course.  The  Snake  is  naviga- 
ble for  more  than  150  miles.  The  Okanogan, 
Lewis,  Cowlitz,  Nooksack,  Skagit,  Snohomish, 
Duwamish,  Puyallup  and  Chehalis  rivers  are 
also  navigable  for  considerable  distances.^ 

There  are  many  fresh  water  lakes  in  the 
State.  The  largest  is  Lake  Chelan,  lying  between 
the  eastern  ridges  of  the  Cascade  Mountains. 
This  lake  is  50  miles  long,  from  one  to  three 
miles  wide  and  more  than  1,500  feet  deep  in 
many  places.  It_  extends  from  a  point  near  the 
Columbia  River  into  the  very  heart  of  the  moun- 
tains, and  the  tourist  can  here  enjoy  the  novel 
experience  of  sailing  for  more  than  30  miles 
between  high  ranges  of  mountains,  rising  from 
the  water's  edge,  whose  snow-crowned  peaks 
reach  elevations  of  from  7,000  to  10,000  feet 
above  the  sea.  This  part  of  the  State  has  some 
of  the  grandest  scenery  in  the  world.  Lake 
Washington,  lying  in  the  western  part  of  King 
County,  bounding  Seattle  on  the  east,  is  a  beau- 
tiful lake  22  miles  long,  and  from  2  to  4  miles 
wide.  The  surface  of  this  lake  is  about  20  feet 
higher  than  the  mean  high  tide  in  Puget  Sound, 
and  a  government  canal  is  now  under  construc- 
tion, at  Seattle,  to  connect  it  with  the  Sound. 
Lakes  Crescent  and  Cushman  are  the  largest 
lakes  in  the  Olympic  Mountains  and  lakes 
Wenatchee,  Kahchess,  Kichelos,  Moses  and  Oe 
Elum,  are  the  largest  in  eastern  Washington. 

Willapa  Harbor  and  Gray's  Harbor  are  the 
only  good  ports  on  the  Pacific  Coast.  Neah 
Bay,  Clallam  Bay,  Port  Angeles  and  Dungeness 
are  excellent  ports  on  the  Strait  of  Juan  de  Fuca. 
Puget  Sound,  as  it  is  now  known,  includes  all 
the  waters  of  the  great  inland  sea,  which  extends 
easterly  from  the  Strait  of  Juan  de  Fuca,  and 
southerly  from  the  national  boundary  line  to 
Olympia,  a  distance  of  about  200  miles.  The 
waters  of  the  Sound  are  from  60  to  1,000  feet  in 
depth.  The  rise  and  fall  of  the  tide  ranges 
from  9  to  18  feet  There  are  no  sunken  reefs 
or  other  dangerous  obstructions  to  navigation. 
The  coast  line  aggregates  about  1,600  miles  in 
length.  The  principal  harbors  along  the  Sound 
are  Bellingham  Bay,  Everett  Harbor,  Port 
Townsend,  Seattle  Harbor,  Commencement  Bay 
or  Tacoma  Harbor  and  Port  Orchard.  Owing 
to  the  fact  that  Puget  Sound  is  protected  on  all 
sides  by  high  mountain  ranges,  it  may  be  con- 
sidered as  one  great  harbor  in  which  vessels  can 
land  at  almost  any  point  along  the  whole  coast 
line. 

Climate  and  Rainfall. —  Owing  to  the  topo|f- 
raphy  there  is  a  great  diversity  of  climate  iD 
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Washington.  The  Cascade  and  Olympic  Moun- 
tains and  the  great  plateau  or  elevated  plain 
of  the  Columbia  play  the  most  important  parts 
in  causing  this  diversity.  The  Cascade  range 
divides  the  State  into  two  distinct  climatic  zones, 
in  which  there  is  little  similarity  of  climate. 
In  the  eastern  section  the  climate  is  dry  or  semi- 
arid.  The  seasons  are  four,  spring,  summer, 
autumn  and  winter.  The  average  annual  rain- 
fall varies  in  different  localities,  ranging  from 
6.50  inches  at  Pasco  to  18.25  inches  at  Spokane 
and  24.90  inches  at  Dayton.  The  mean  January 
temperature  ranges  from  22°  to  30°  in  different 
localities,  according  to  the  elevation,  and  the 
mean  August  temperature  ranges  from  65°  to 
74°.  The  highest  temperature  on  record 
at  Yakima,  which  is  a  fair  average,  is  108°,  and 
the  lowest  is  22°  below  zero.  The  climate  of  the 
whole  of  the  eastern  section  is  remarkable 
for  its  brightness  and  clearness.  The  winters  are 
short,  and  although  the  days  are  often  hot  in 
summer,  the  nights  are  cool  and  delightful. 

In  western  Washington  the  climate  is 
equable,  with  no  extremes  of  heat  and  cold. 
Only  two  seasons  are  spoken  of, — summer  and 
winter.  The  summers  are  cool  or  moderately 
warm,  and  the  winters  are  mild  and  rainy  with 
almost  no  snow,  except  on  the  mountains.  In 
summer  the  temperature  rarely  reaches  90°.  and 
in  winter  it  never  goes  as  low  as  zero.  At 
Seattle,  which  is  a  fair  average  for  western 
Washington,  the  annual  mean  temperature  is 
51.4°,  ranging  from  40.6"  in  January  to  64.7°  in 
August  The  average  high  temperature  is  74° 
in  July  and  70°  in  August,  and  the  average  low 
temperature  is  43°  in  December  and  38'  in 
January.  The  rainfall  in  western  Washington 
varies  greatly  in  different  localities  owing  to  the 
mountain  ranges  and  prevailing  winds.  The 
heaviest  precipitation  occurs  on  the  coast  of 
the  Pacific  Ocean  and  gradually  decreases 
as  it  proceeds  inland  around  the  south  side  of  the 
Olympic  Mountains  and  down  the  Puget  Sound 
basin.  The  annual  rainfall  averages  89.27  inches 
on  the  coast  at  South  Bend;  52.65  inches  at 
Olympia;  43.88  inches  at  Tacoma;  37.34  inches 
at  Seattle,  and  22.42  inches  at  Port  Townsend. 
While  winter  is  called  the  rainy  season  and  sum- 
mer the  dry  season,  it  should  be  understood  that 
every  month  in  summer  has  some  rainy  days 
and  that  there  is  considerable  clear  weather  dur- 
ing the  winter  months.  For  a  period  of  ten 
years,  during  the  months  of  December,  January 
and  February,  the  average  number  of  days  per 
month  with  precipitation  to  the  amount  of  .01 
of  an  inch  has  been  from  15  to  19,  and  the 
average  precipitation  per  month  about  five 
inches;  the  average  number  of  rainy  days  in 
July  and  August  for  the  same  period  has  been 
five,  the  average  precipitation  has  been  about 
one  inch  each  month,  and  the  average  number  of 
rainy  days  has  been  162  per  year.  Thunder 
and  lightning  are  of  rare  occurrence  and  violent 
wind  storms  are  entirely  unknown. 

Geology. —  Metamorphic  rocks  occupy  a  large 
portion  of  the  State,  being  of  very  frequent 
occurrence  throughout  the  region  of  the  Cas- 
cade Mountains  and  the  Okanogan  Highlands. 
The  most  important  varieties  of  these  rocks  are 
gneiss,  schist,  marble,  slate  _  and  quartzite. 
Granite  is  found  in  many  localities  in  very  large 
quantities.  Crystalline  limestone  also  occurs  in 
a  number  of  places,  particularly  in  the  Puget 
Sound  basin.    The  most  important  volcanic  rock 


in  the  State  is  the  basaltic  rock  of  the  Columbia 
plain,  •which  not  only  extends  over  a  large 
portion  of  Washington,  but  also  covers  all  of 
southern  Idaho,  eastern  Oregon  and  north- 
eastern California.  Sedimentary  rocks  cover  a 
large  portion  of  the  State.  The  rocks  of  the 
Tertiary  period  are  the  best  known,  and  are 
of  great  economic  importance  on  account 
of  the  large  deposits  of  coal  and  building  stone 
which  they  contain.  The  Eocene  rocks  are 
nearly  all  coal-bearing.  Pleistocene  sediments, 
in  the  nature  of  glacial  deposits,  occur  in  the 
western  and  northern  parts  of  the  State.  In 
all  of  the  mountainous  districts,  except  the  Blue 
Mountains,  glacial  deposits  are  found,  and  the 
valleys  are  largely  occupied  by  deep  terraces  and 
moraines.  The  glacial  deposits  of  the  Puget 
Sound  basin  consist  of  till,  with  stratified  sand, 
clay  and  gravel,  in  all  averaging  not  less  than 
500  feet  in  thickness. 

Soil,  Agriculture  and  Irrigation. — There  are 
about  40,000  square  miles  of  forested  land  in 
the  State,  the  trees  being  mostly  conifers,  with 
some  oak,  maple,  cottonwood  and  other  decidu- 
ous varieties.  Nearly^  all  of  the  western  section 
of  the  State  was  originally  covered  with  forests, 
while  in  the  eastern  section  the  forest  areas  are 
confined  principally  to  the  slopes  of  the  moun- 
tains and  the  highlands.  The  soil  in  western 
Washington  consists  largely  of  glacial  drift, 
being  a  mixture  of  sand,  gravel  and  clay  upon 
the  uplands,  which  is  very  productive  when 
properly  handled.  In  the  lower  lands  there  are 
large  areas  of  sandy  loam  and  semi-peat 
lands,  rich  in  organic  matter,  which  are  very 
fertile,  and  grow  all  kinds  of  crops  that  thrive 
in  a  porous  soil. 

In  eastern  Washington  the  soil  has  been 
formed  by  the  disintegration  of  basaltic  or  lava 
rocks.  It  is  of  a  dark  color,  of  fine  texture,  and 
contains  no  gravel  and  very  little  sand.  It  is 
what  might  be  termed  a  clay  loam.  It  has  been 
stated  by  eminent  authorities  that  this  is  the  best 
wheat  land  in  the  world,  a  statement  which  is 
proved  by  the  enormous  crops  produced  each 
year.  The  higher  lands  of  the  Columbia  plain 
are  devoted  principally  to  the  cultivation  of 
wheat,  which  is  the  most  important  agricultural 
product  of  the  State.  The  annual  crop  of  wheat 
averages  about  30,000,000  bushels,  and  the 
average  yield  per  acre  is  about  26  bushels. 

In  the  lower  lands  of  the  eastern  section  the 
rainfall  is  insufficient  to  bring  crops  to  maturity, 
and  irrigation  is  carried  on  to  a  considerable 
extent  with  great  success.  There  are  now  about 
150,000  acres  of  irrigated  lands  under  cultivation, 
and  nearly  100,000  acres  more  under  ditch  and 
ready  for  cultivation.  Numerous  irrigation  pro- 
jects are  in  progress  which  will  result  in  the 
reclamation  of  at  least  1,000,000  acres  within 
the  next  few  years.  The  irrigated  lands  produce 
wonderful  crops  of _  f ruits,_  vegetables,  hay,  hops 
and  grain.  The  climate  is  very  favorable  and 
a  great  variety  of  apples,  peaches,  plums  and 
kindred  fnnts  are  raised  in  great  abundance, 
together  with  grapes,  strawberries,  blackberries, 
raspberries  and  other  small  fruits  of  every  kind. 
The  fruits  raised  in  eastern  Washington  are 
beautifully  colored  and  of  most  excellent  flavor. 
The  soil  of  the  irrigated  section  is  admirably 
adapted  to  the  cultivation  of  all_  kinds  of  vege- 
tables, and  especially  to  the  cultivation  of  pota- 
toes, of  which  large  quantities  are  produced 
each  year.    Alfalfa  is  one  of  the  chief  forage 
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plants,  producing  three  or  four  crops  during 
the  season  and  yielding  from  5  to  8  tons  of  hay 
per  acre.  Timothy,  clover  and  other  grasses  are 
also  raised  quite  extensively.  Hop  raising  is  an 
important  industry,  the  average  crop  being 
3,500,000  pounds  per  year.  All  kinds  of  cereals 
are  also  cultivated  to  some  extent.  The  Oka- 
nogan Highlands  and  the  slopes  of  the  Cascade 
Mountains  furnish  extensive  ranges  for  cattle 
and  sheep,  which  are  raised  in  large  numbers. 
With  the  settling  up  of  the  country,  however, 
the  ranges  are  becoming  more  restricted  year  by 
jrear,  and,  as  a  consequence,  domestic  methods 
of  stock  raising  are  being  adopted  with  a  result- 
ing yearly  increase  in  production. 

In  western  Washington  diversified  farming;, 
dairying  and  fruit  raising  are  the  principal  agri- 
cultural pursuits.  This  section  of  the  State  is 
admirably  adapted  to  the  dairying  industry 
owing  to  the  rich  soil  and  the  moist,  warm  cli- 
mate, which  combine  to  produce  an  abundance 
of  nutritious  grasses,  hay,  and  other  stock  food, 
and  excellent  water.  The  home  market  is  one  of 
the  best  in  the  world,  on  account  of  the  large 
population,  engaged  in  manufacturing,  lumber- 
ing, fishing  and  mining,  and  the  trade  with 
Alaska.  There  are  345  creameries  and  con- 
densed milk  factories  in  the  State.  All  kinds 
of  stock  do  well  in  this  section  and  large  num- 
bers of  horses  and  hogs  are  raised.  The  breed- 
ing of  Angora  goats  has  also  been  undertaken 
with  marked  success  and  is  becoming  an  im- 
portant industry.  Hop  raising  is  carried  on 
quite  extensively  in  the  river  valleys,  the  average 
crop  being  about  the  same  as  in  eastern  Wash- 
ington; considerable  small  grain  is  raised  in  this 
section,  especially  upon  the  flat  lands  along  the 
shores  of  Puget  Sound. 

Lumbering. —  The  greatest  industry  of  the 
State  is  the  manufacture  of  lumber  and  shingles. 
There  are  in  the  State  419  lumber  mills,  with  a 
daily  capacity  of  26,000,000  feet,  and  441  shingle 
mills,  with  a  daily  capacity  of  42,000,000  shingles. 
There  are  also  more  than  300  logging  camps  and 
a  number  of  planing  mills  and  wooden-ware  fac- 
tories. These  mills,  factories  and  camps  employ 
more  than  30,000  men;  the  annual  pay  roll 
amounts  to  $20,000,000,  and  the  value  of  the 
product  is  about  $35,000,000  annually.  The  cap- 
ital employed  in  lumbering  amounts  to  about 
$40,000,000.  In  1903  there  were  42,701  cars  of 
lumber  and  35,764  cars  of  shingles  shipped  from 
the  State  by  rail  and  770,057,846  feet  of  lumber 
shipped  by  water.  The  rail  shipments  of  lum- 
ber amounted  to  640,515,000  feet,  making  the 
toul  shipments  for  the  year  1,410,572,846  feet, 
and  the  number  of  shingles  5,722,240,000.  In 
addition  to  the  lumber  shipped  out  of  the  State 
a  large  quantity  is  used  in  making  local  improve- 
ments. The  quantity  of  timber  used  by  the  mills 
in  1903,  aggregated  nearly  2,000,000,000  feet 
board  measure.  In  1902,  the  United  States  De- 
partment of  the  Interior  caused  an  estimate  of 
the  quantity  of  merchantable  timber  in  the  State 
to  be  made,  which  shows  the  total  to  be 
'95.237,000,000  feet,  board  measure.  The  most 
valuable  tree  of  the  State  is  yellow  fir  (Pseu- 
dotsuga  DouglasW),  which  comprises  nearly  one 
half  of  the  merchantable  timber.  The  next  most 
valuable  is  the  red  cedar  {Thuya  gigantea),  used 
extensively  in  the  manufacture  of  shingles. 
Western  hemlock  (,Tsuga  tnertensiana) ,  yellow 
pine  (,Pinus  ponderosa),  sugar  pine  (Pinus 
Vot.  20 — ij 


lambertiana) ,  spruce  {Picea  sitchetuis)  and 
western  larch  (Larix  occidentalis),  are  also  val- 
uable commercial  varieties.  At  the  present  rate 
of  consumption,  the  amount  of  standing  timber 
will  supply  the  mills  of  the  State  for  at  least 
100  years. 

Mining. —  Coal  is  first  in  importance  in  the 
mininpc  resources  of  the  State.  The  greatest 
deposits  are  found  in  the  Puget  Sound  basin, 
and  on  the  eastern  slopes  of  the  Cascade  Moun- 
tains in  Kittitas  County.  The  coal  fields  are 
very  extensive  and  practically  inexhaustible. 
The  veins  vary  from  5  to  25  feet  in  thickness. 
The  quality  ranges  from  a  rich  bituminous  cok- 
ing coal  to  brown  lignites.  Deposits  of  anthra- 
cite have  also  been  discovered  in  the  vicinity  of 
Mount  Rainier.  There  are  23  mines  in  opera^ 
tion,  employing  about  5,000  workmen.  The  ag- 
gregate output  during  the  year  1908  was 
2700,842  tons  of  coal  and  77.916  tons  of  coke. 
The  mines  of  Washington  and  British  Colimbia 
practically  supply  the  Pacific  Coast  States  and 
Alaska  with  coaL 

There  are  large  deposits  of  iron  ore  in  the 
Cascade  range  and  in  the  Puget  Sound  basin. 
Brown  hematite  ore  is  found  along  the  Skagit 
River  and  is  worked  to  some  extent  Magnetic 
ore  is  found  in  King  County  and  bog  ore  occurs 
in  several  localities.  Co]pper  and  lead  are  found 
in  the  Cascade  Mountains  and  the  Okanogan 
Highlands. 

The  precious  metals  are  found  in  several 
localities,  and  sufficient  development  work  has 
been  done  to  prove  the  existence  of  mines  of 
great  value.  In  the  northeastern  part  of  the 
State,  the  mines  have  been  .worked  on  quite 
an  extensive  scale.  The  prevailing  country 
rock,  in  that  district,  is  limestone  and  the  prin- 
cipal mineral  is  argentiferous  galena.  Gold  has 
been  discovered  in  many  places  throughout 
the  whole  extent  of  the  Cascade  range  and  in  the 
Okanogan  Highlands. 

Fisheries. —  Salmon  fishing  is  one  of  the  im- 
portant industries  of  the  State,  and  her  brands 
of  canned  salmon  are  known  in  every  market 
in  the  civilized  world.  The  capital  invested  in 
the  industry  exceeds  $6,000,000;  the  number  of 
persons  employed  is  about  10.000  and  the  wages 
paid  amount  to  more  than  $3,000,000  annually. 
The  value  of  the  yearly  product  of  the  canneries 
ranges  from  $5,000,000  to  $8,000,000  according 
to  the  run  of  fish,  and  the  value  of  the  fresh, 
salted  and  smoked  product,  will  amount  to  about 
$1,500,000  more  each  year.  There  are  45  salmon 
canneries  in  the  State.  The  propagation  of  sal- 
mon was  undertaken  by  the  State  in  1895,  and 
since  that  time  18  hatcheries  have  been  estab- 
lished with  a  capacity  of  from  4,000,000  to 
8.000,000  fish  each  per  season.  This  work  has 
been  very  successfid,  and  has  resulted  in  quite 
an  increase  of  the  supply  of  salmon.  In  addi- 
tion to  the  salmon  industry,  the  cod,  halibut, 
mackerel  and  herring  fisheries  on  the  banks  off 
the  coast  of  Washington  and  Alaska  give  em- 
ployment to  a  large  number  of  men.  Large 
quantities  of  halibut  are  shipped  to  the  Atlantic 
coast  cities  in  refrigerator  cars,  and  that  line  of 
fishing  has  developed  into  an  important  industry. 
Oyster  culture  is  also  carried  on  to  quite  an 
extent  in  the  shallow  waters  of  Puget  Sound 
and  Willapa  Harbor.  Gams,  crabs  and  shrimp 
are  abundant,  and  many  kinas  of  game  fish  are 
found  in  the  streams  and  fresh  w^tet  lakea. 
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Game. —  There  is  a  great  abundance  of  large 
and  small  game  in  Washing^ton.  Deer  are  found 
in  all  sections,  elk  abound  in  large  numbers  in 
the  Olympic  Mountains  and  to  some  extent  in  the 
Cascades.  Mountain  goats  are  numerous  on  the 
higher  ranges  of  the  Cascades.  There  are  a 
few  mountain  sheep  on  the  lofty  mountains. 
Black  bears,  panthers  and  wildcats  are  common. 
Waterfowl,  pheasants,  quail,  prairie  chickens 
and  several  kinds  of  grouse  are  plentiful. 

Manufacturing. —  When  the  census  of  1900 
was  taken,  there  were  3,631  manufacturing 
establishments  reijorted  in  this  State.  The 
amount  of  capital  invested  was  $52,649,760;  the 
number  of  persons  employed,  including  clerks 
and  members  of  firms,  was  40,154;  the  amount 
of  wages  and  salaries  paid  was  $21,270,897,  and 
the  value  of  the  products  was  $86,795,051.  The 
largest  manufacturing  industries  consist  of  lum- 
ber mills,  flour  and  grist  mills,  shipyards,  irop 
works,  paper  mills,  smelters,  breweries,  fruit 
and  vegetable  canneries,  furniture  factories,  pot- 
tery and  terra  cotta  works,  creameries  and  con- 
densed milk  factories.  Since  1900,  manufactur- 
ing has  increased  very  rapidly.  Many  new 
industries  have  been  established  and  old  ones 
have  been  greatly  extended  in  order  to  keep  pace 
with  the  growing  markets.  A  careful  estimate 
indicates  that  there  has  been  an  increase  of  at 
least  50  per  cent  since  the  census  was  taken. 
There  are  about  60  flour  mills  in  the  State,  pro- 
ducing more  than  2,000,000  barrels  of  flour  per 
annum,  which  is  marketed  very  largely  in  the 
countries  of  the  Orient.  Shipbuilding  is  carried 
on  at  a  number  of  loealities  on  Puget  Sound  and 
at  Gray's  Harbor.  The  Puget  Sound  Navy 
Yard  and  Moran  Bros.  Company's  Works  at 
Seattle,  are  equipped  for  the  construction  of  all 
kinds  of  ships  and  boats.  The_  battleship 
Nebraska  was  under  construction  in  1904  at 
the  last  named  yard.  Among  the  ship-building 
States,  Washington  stands  fourth  as  to  the  num- 
ber of  vessels  constructed,  and  tenth  as  to  the 
volume  of  tonnage.  A  large  proportion  of  the 
ship-building  of  the  State  is  the  construction 
of  wooden  sailing  vessels  and  steamers  of  various 
types.  The  superiority  of  Washington  fir  for 
use  in  ship  construction  is  recognized  in  all  parts 
of  the  world,  on  account  of  its  great  strength 
and  the  length  of  clear  timber  obtainable.  The 
manufacture  of  iron  and  steel  has  just  been  be- 
gun. One  small  blast  furnace  has  been  estab- 
lished on  Puget  Sound  which  produces  a  high 
grade  of  pig  iron.  With  an  abundance  of  raw 
materials,  easily  assembled  at  low  prices,  and 
with  a  large  market  for  the  product,  the  man- 
ufacture of  iron  and  steel  promises  to  become 
one  of  the  leading  industries  of  the  State. 

Nearly  all  of  the  rivers  of  the  State  are 
mountain  streams,  with  a  large  flow  of  water  at 
ail  seasons  of  the  year,  and  many  rapids  and 
falls,  which,  under  modem  methods  of  trans- 
mission are  capable  of  supplying  power,  for  all 
industrial  purposes,  at  a  very  low  cost  and  in 
almost  unlimited  quantities.  Large  power  plants 
have  already  been  installed  on  the  Snoqualmie 
and  Puyallup  rivers.  The  city  of  Seattle  is  con- 
structing a  plant  upon  the  Cedar  River,  to  sup- 
ply the  municipality  with  light  and  power  for 
both  public  and  private  purposes.  Several  other 
yiants  are  in  the  course  of  construction  in  the 
/icinity  of  the  larger  cities. 

Transportation. —  Washington    is    well    pro- 


vided with  transportation  facilities,  both  by 
water  and  by  railroad.  The  rivers,  lakes,  Puget 
Sound  with  its  numerous  arms,  bays  and  inlets; 
the  Strait  of  Juan  de  Fuca  and  the  Pacific  Ocean, 
make  all  parts  of  the  western  section,  and  many 
parts  of  the  eastern  section  of  the  State  easily 
accessible  b}r  boats.  There  are  about  2,700  miles 
of  railroad  in  the  State,  not  including  the  elec- 
tric roads.  The  chief  systems  are  the  Northern 
Pacific,  Great  Northern,  Oregon  Railway  and 
Navigation  Company,  Pacific  Coast  Company, 
Spokane  Falls  &  Northern  and  the  Bellingham 
Bay  &  British  Columbia  Railroad.  The  Burling- 
ton system  and  the  Canadian  Pacific  also  reach 
Puget  Sound  under  a  traffic  arrangement  with 
the  other  roads.  Electric  railways  are  now  in 
operation  from  Seattle  to  Tacoma  and  to  Ren- 
ton.  Another  line  is  under  construction  fron» 
Seattle  to  Everett,  and  a  number  of  other  lines 
are  projected. 

A  large  fleet  of  steamers  is  operated  upon  the- 
waters  of  Puget  Sound  carrymg  freight  and 
passengers  in  the  local  trafiic.  Several  steamship, 
lines  are  operated  between  Seattle,  Puget  Sound 
and  Alaska,  British  Columbia,  California  and 
the  Orient,  and  between  Gray's  Harbor  and 
San  Francisco.  In  addition  to  the  regular  lines 
of  steamships  a  large  commerce  is  carried  on  by- 
means  of  sailing  vessels  and  itinerant  steam- 
ships. 

Commerce. —  During  the  fiscal  year  ending  30 
June  1903,  2,067  vessels,  aggregating  1,187,768- 
tons,  entered,  and  2,192  vessels,  aggregating 
1.340,739  tons,  cleared  in  the  foreign  trade  of  the 
Puget  Sound  Customs  District,  which  includes- 
all  of  the  ports  of  the  State  of  Washington  with 
the  exception  of  the  Columbia  River.  The  value 
of  the  imports  was  $12,177,243,  and  the  value  of 
the  exports  was  $32,499,828.  During  the  past 
decade  the  foreign  commerce  has  increased  very 
rapidly.  In  1893  the  imports  amounted  to  only 
$839,709  and  the  exports  to  $5,093,436.  A  very- 
large  commerce  is  Carried  on  between  Washing- 
ton and  the  other  Pacific  Coast  States,  Alaska,. 
Hawaii  and  the  Philippine  Islands,  and  the  re- 
ceipts in  this  trade  average  $30,000,000  and  the- 
shipments  $40,000,000  per  annum. 

Education. —  There  are  2,407  school  districts- 
in  the  State,  in  285  of  which,  schools  of  more 
than  one  department  are  maintained.  In  1908,. 
the  total  number  of  children  of  school  age  was 
163,640  and  the  attendance  at  the  schools  was 
198,214.  The  reports  of  the  State  superintend- 
ent of  public  instruction  show  that  6,524 
teachers  were  employed.  The  amount  expended 
for  teachers"  salaries,  buildings  and  running 
expenses  for  1908  was  $6,469,315.  The  value 
of  all  school  property,  exclusive  of  school  lands, 
was  $7,700,000.  The  average  length  of  the  school 
sessions  in  the  country  districts  is  six  months. 
In  the  towns  and  cities  the  sessions  are  usually 
ten  months.  Nearly  every  town  of  from  1,500- 
upward  has  a  high  school  with  a  three  or  four 
year  course.  In  a  number  of  places  several 
country  districts  have  combined  to  form  a  unior 
high  school  district.  The  number  of  students 
in  attendance  at  high  schools  in  1909  exceeded 
19,000.  For  higher  education  the  State  maintains 
the  University  of  Washington,  at  Seattle,  with 
113  instructors  and  enrollment  of  2,156  students; 
the  Agricultural  College  and  School  of  Science- 
at  Pullman,  49  instructors,  568  students;  and- 
Normal     schools     at    Cheney,     12    instructor^ 


Digitized  by 


Google 


WASHINGTON 


198  students;  EUensburg,  11  instructors,  and  145 
students;  and  Bellingham,  ao  instructors  and 
355  students.  There  are  34  private  academies 
and  colleges  which  reported  to  the  State  Super- 
intendent in  1903,  and  a  number  of  others  which 
failed  to  report.  The  leading  private  colleges 
are  Whitman  College  at  Walla  Walla;  Whit- 
worth  College,  Tacoma;  Gonzaga  College, 
Spokane;  Puget  Sound  University,  Tacoma; 
Vashon  College,  Burton,  and  Colfax  College, 
Colfax. 

Charitable,  Reformatory  and  Penal  Institu- 
tions.—  The  State  maintains  an  institution  for 
the  care  and  education  of  the  blind,  deaf  and 
feeble-minded;  a  reform  school  for  juvenile 
offenders;  a  penitentiary;  two  hospitals  for  the 
insane  and  a  soldiers'  home.  The  school  for 
defective  youth  is  located  at  Vancouver  and  is 
properly  divided  into  three  branches,  namely: 
for  the  deaf,  the  blind,  and  the  feeble-minded. 
The  reform  school  is  located  at  Chehalis.  This 
institution  has  a  farm  and  shops  of  various  kinds 
where  boys  and  girls  are  taught  useful  trades. 
The  penitentiary  is  located  at  Walla  Walla.  In 
this  institution  there  is  <.  jute  mill  and  a  brick 
yard  which  give  employment  to  a  large  number 
of  the  inmates.  The  Western  Washington  hos- 
pital for  the  insane  is  located  near  Steilacoom, 
and  the  Eastern  Washington  hospital  is  located 
at  Medical  Lake.  The  soldiers'  home  is  located 
at  Orting.  All  of  these  State  institutions  are 
under  the  general  supervision  and  management 
of  a  board  consisting  of  three  members  appointed 
by  the  governor,  known  as  the  State  Board  of 
Control. 

Banks  and  Finance. — There  were  in  1909 
72  National,  152  State,  ir  private  banks,  8  savings 
banks,  and  14  loan  and  trust  companies;  total, 
257  banks.  The  assessed  valuation  of  real  and 
personal  property  in  the  State  in  1909  was  $695,- 
852,136,  and  the  State  tax  levy  $3.50  per  $i,ooa 

Government. —  The  State  officers  are  as  fol- 
lows: governor,  lieutenant-governor,  secretary 
of  state,  treasurer,  auditor,  attorney-general, 
superintendent  of  public  instruction,  and  com- 
missioner of  public  lands,  who  are  elected  for 
terms  of  four  years.  The  legislature  of  the 
State  has  biennial  sessions  and  consists  of  a 
Senate  and  House  of  Representatives.  There 
are  42  members  of  the  Senate,  one  half  of  whom 
are  elected  every  two  years  to  hold  office  for 
terms  of  four  years.  The  House  of  Representa- 
tives consists  of  94  members,  elected  biennially 
for  terms  of  two  years.  The  judicial  department 
is  divided  into  a  supreme  court  and  superior 
courts.  There  are  five  judges  of  the  supreme 
court,  whose  terms  are  six  years,  and  25  judges 
of  the  superior  courts,  elected  for  terms  of  four 
years.  The  whole  State  is  under  county  organ- 
ization, the  affairs  of  each  county  being  admin- 
istered by  a  board  of  county  commissioners 
consisting  of  three  members.  The  State  is  rep- 
resented in  Congress  by  two  senators  and  three 
representatives. 

Population  and  Divisions. —  As  shown  by  the 
United  States  census  reports,  the  population 
of  Washington  was  11,594  »n  i860;  23,955  in 
1870:  75,1 16  in  1880;  349,390  in  1890,  and 
518.103  m  1900.  "The  U.  S.  census  for  1910  re- 
ported the  population  as  1,141,900. 

There  are  36  counties  in  the  State  which,  with 
their  county-seats,  are  named  as  follows : 


Adams,  Ritzvflle. 
Asotin,  Asotin. 
Benton.  Pnjsser. 
Chehalis^lontesano. 
Chelan,  Wenatchee. 
Clallam,  Port  Angeles. 
Clarke,  Vancouver. 
Columbia,  Dayton. 
Cowlitz,  Kalama. 
Douglas,  WaterviUe. 
Ferry,  Republic. 
Franklin,  Pasco. 
Garfield.  Pomeroy. 
Grant,  Ephrata. 
Island,  Coupeville. 
Jefferson.  Port  Townsend. 
King,  Seattle. 
Kitsap,  Port  Orchard. 
Kittitas,  EUensburg. 


Klickitat,  Goldendate. 
Lewis,  Chehalis. 
Lincoln,  Davenport, 
Mason,  Shelton. 
Okanogan,  ConconuUy. 
Pacific,  South  Bend. 
Pierce,  Tacoma. 
San  Juan.  Friday  Harbor. 
Skagit,  Mt.  Vernon. 
Skamania.  Stevenson. 
Snohomish,  Everett. 
Spokane.  Spokane. 
Stevens,  Colville. 
Thurston,  Olympia. 
Wahkiakum,  Cathlamet. 
Walla  Walla.  Walla  Walla. 
Whatcom,  Bellingham. 
Whitman,  Colfax. 
Yakima,  North  Yakima. 


There  are  59  places  in  the  State  of  over  1,000 
population ;  28  of  over  2,000 ;  9  of  over  5,000,  and 
5  of  over  20,000.  The  metropolis  is  Seattle,  on 
Puget  Sound,  with  237,194  inhabitants.  Tacoma, 
83.743;  Spokane,  104,402;  Bellingham  (being 
Whatcom  and  Fairhaven,  consolidated  1903), 
24,298,  and  Everett,  24,814,  are  the  other  cities 
with  more  than  20,000  people.  All  of  the  cities 
named  are  important  commercial  and  manufac- 
turing  centres. 

/«rfm«j.— According  to  the  Annual  Report 
of  the  Commissioner  of  Indian  Affairs  there  are 
10,019  Indians  living  upon  the  12  reservations 
in  the  State.  The  reservations  contain  2,333,574 
acres  of  land.  The  largest  reservations  are  the 
Makaw  and  Quiniault  reservations  on  the  Pacific 
Coast,  the  Tulalip  and  Puyallup  reservations  on 
Puget  Sound  and  the  Yakima,  Colville  and  Spo- 
kane reservations  in  eastern  Washington. 
There  is  also  quite  a  large  number  of  Indians 
who  do  not  live  upon  the  reservations.  Many 
of  them  are  engaged  in  agriculture,  and  a  con- 
siderable number  work  in  the  logging  camps  and 
fisheries. 

History. —  The  first  record  in  history  of  the 
region  which  is  now  the  State  of  Washington, 
was  the  discovery,  in  1592,  of  the  Strait  of  Juan 
de  Fuca  by  a  Greek  pilot  of  that  name  in  the 
service  of  the  Viceroy  of  Mexico.  In  1775,  a 
Spanish  navigator.  Captain  Bruno  Heceta,  sailed 
along  the  coast  and  discovered  the  mouth  of  the 
Columbia,  and  was  unable  to  enter  the  river.  In 
1792,  Captain  Robert  Gray,  a  New  England  nav- 
igator, sailed  up  the  North  Pacific  coast  on  a 
voyage  of  exploration  and  on  11  May,  he  discov- 
ered the  mouth  of  the  Columbia,  sailed  into  the 
river,  explored  it  for  shout  15  miles  and  gave  it 
the  name  of  his  ship.  It  was  this  discovery 
and  the  exploration  that  gave  the  United  States 
their  strongest  claim  to  the  territory  drained  by 
the  Columbia,  which  was  known  as  the  "Oregon 
Countrj'.*  In  the  same  year  Captain  George 
Vancouver  of  the  British  navy,  explored  the 
waters  of  Puget  Sound.  During  the  next  few 
years,  a  number  of  other  navigators  visited  the 
coast  and  it  soon  became  quite  well  known. 
The  first  overland  exploration  was  the  expedi- 
tion of  Lewis  and  Clark  of  the  United  States 
army  in  1805-6.  This  expedition,  sent  out  by 
President  Jefferson,  traversed  the  Mississippi 
Valley,  crossed  the  Rocky  Mountains,  and  fol- 
lowed the  Columbia  River  to  its  mouth,  where 
they  spent  one  winter.  The  next  military  expe- 
dition was  that  of  1843  under  Captain  John  C. 
Fremont,  which  reached  Vancouver  on  the  Co- 
Itjmbia.  The  first  United  States  Naval  Expe- 
dition was  the  exploration  of  Puget  Sound  by 
Captain  Charles  Wilkes  in  1841.    The  first  while 
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people  to  settle  in  Washington  were  the  traders 
of  the  Northwest  Fur  Company,  who  established 
posts  in  eastern  Washington  in  1811.  The  next 
white  settlement  was  established  by  Dr.  Marcus 
Whitman  in  1836,  near  the  site  of  the  present 
city  of  Walla  Walla.  The  first  settlement  in 
western  Washington  was  at  Tumwater  on  Puget 
Sound,  in  1845.  The  ownership  of  the  country 
north  of  the  Columbia  River  was  claimed  by 
both  Great  Britain  and  the  United  States  until 
1846,  when,  under  the  Buchanan-Pakingham 
treaty,  Great  Britain  took  all  the  territory  north 
of  the  49th  parallel,  and  the  United  States 
all  of  the  territory  south  of  that  parallel,  except 
the  south  end  of  Vancouver  Island.  The  Amer- 
ican territory  was  organized  as  the  Territory 
of  Oregon,  14  Aug.  1848.  On  2  March  1853, 
that  portion  lying  north  of  the  Columbia  River 
and  the  46th  parallel  was  organized  as  the  Ter- 
ritory of  Washington.  With  the  discovery  of 
gold  in  eastern  Washington,  a  great  increase 
of  population  followed,  and  the  Indians  becom- 
ing alarmed  for  their  hunting  grounds,  resolved 
to  exterminate  the  whites.  This  led  to  the  In- 
dian war  of  1855-6,  and  there  were  still  further 
troubles  with  the  Indians  in  1857,  at  the  time  of 
the  rush  to  the  gold  fields  of  British  Columbia, 
but  the  greatest  rush  was  after  the  discovery  of 
gold  at  Salmon  River  in  i860.  At  the  time  of 
the  treaty  between  Great  Britain  and  the  United 
States  in  1846,  the  49th  parallel  had  been  ac- 
cepted as  the  boundary  to  the  channel  between 
Vancouver  Island  and  the  mainland,  and  thence 
down  that  channel  to  the  sea.  In  1859  a  dispute 
arose  as  to  which  channel  was  meant,  and  this 
was  not  settled  until  1872,  when  the  claims  were 
referred  to  arbitration  and  decided  by  the  Ger- 
man emperor  in  favor  of  the  United  States. 
On  22  Feb.  1889,  Congress  passed  an  en- 
abling act  providing  for  the  admission  of 
the  State  of  Washington  into  the  Union. 
The  State  Constitution  was  adopted  and  rat- 
ified by  the  people,  at  an  election  held  i  Oct. 
i88(),  and  on  ii  Nov.  1889,  in  accordance  with 
the  provisions  of  the  enabling  act,  the  Presi- 
dent of  the  United  States  proclaimed  the  admis- 
sion of  the  State  of  Washington  into  the  Union. 
There  were  14  governors  of  the  Territory,  of 
whom  Isaac  I.  Stevens  was  the  first.  In  addition 
to  his  duties  as  governor,  he  had  charge  of  the 
survey  for  a  railroad  route  from  the  Mississippi 
River  to  the  Pacific,  and  was  also  Superintend- 
ent of  Indian  Affairs  for  Washington.  The  first 
territorial  legislature  met  at  Olympia  27  Feb. 
1854.  Since  her  admission  to  the  Union  the 
State  has  had  four  governors,  namely:  Elisha  P. 
Ferry,  Rep.  (1889-92);  John  J.  McGraw,  Rep. 
<  1893-6;  John  R.  Rogers,  Dem.  (1897-1901); 
Heno'  McBride,  Rep.  (1902-4).  Governor 
Rogers  died  in  office  and  was  succeeded  by  Gov- 
ernor McBride,  who  was  elected  as  lieutenant- 
governor. 

The  growth  of  the  population  of  Washington 
was  very  slow  until  the  advent  of  the  first  rail- 
road in  1884,  on  account  of  its  remoteness  and 
the  difficulty  of  reaching  it  from  the  Eastern 
States.  Since  that  time  the  development  of  the 
country  has  been  phenomenally  rapid.  The 
establishment  of  regular  steamship  lines  between 
Puget  Sound  and  the  countries  of  the  Orient, 
•  the  trade  which  has  grown  up  as  a  result  of  the 
great  discoveries  of  gold  in  Alaska  and  the 
Yukon  territory  in  1897,  and  the  development 
of  commerce  between  this  State  and  the  new 


island    possessions    in    the    Pacific    Ocean,   are 
some  of  the  leading  factors  which  have  caused 
the  wonderful  progress  of  the  past  few  years. 
James  B.  Meikle, 
Secretary  Seattle  Chamber  of  Commerce. 

Washington.  Ark.,  town,  county-seat  of 
Heftipstead  County;  on  the  Arkansas  &  Louisi- 
ana Railroad;  about  no  miles  southwest  of  Lit- 
tle Rock.  It  is  in  an  agricultural  region,  and 
its  industries  are  connected  chiefly  with  farm 
products.  It  has  considerable  trade,  especially 
in  the  shipments  of  grain,  vegetables,  cotton, 
and  tobacco.    Pop.  about  1,000. 

Washington,  Conn.,  town  in  Litchfield 
County ;  on  the  Shepaug  River ;  about  90  miles 
northeast  of  New  York  and  38  miles  north 
of  Bridgeport.  It  contains  the  villages  of  Mar- 
bledale.  New  Preston,  Woodville,  Washington, 
Washington  Depot,  and  Romford.  Its  indus- 
tries are  connected  with  farm  products  and 
caring  for  guests  in  summer,  as  it  is  a  favorite 
summer  resort.  Pop.  (1890)  1,633;  (1900) 
1,820;  (1910)  1,747. 

Washington,  D.  C.  The  District  of  Co- 
lumbia was  established  under  the  authority  and 
direction  of  the  acts  of  Congress  approved  16 
July  1790  and  3  March  1791,  which  were  passed 
to  give  effect  to  a  clause  of  the  Constitution  of 
the  United  States  grjving  Congress  the  power: 
*To  exercise  exclusive  legislation  in  all  cases 
whatsoever  over  such  district  (not  exceeding  ten 
miles  square)  as  may,  by  cession  of  particular 
States  and  the  acceptance  of  Congress  become 
the  seat  of  the  government  of  the  United  States.* 
The  territory  obtained  for  this  purpose  lies  in 
lat.  38°  53'  to  38'  N.,  Ion.  76°  58'  to  77'  W. 
from  Greenwich.  Originally  10  miles  square, 
with  the  southern  and  part  of  its  western  ex- 
tremity in  the  State  of  Virginia,  it,  through 
recession  of  the  territory  received  from  that 
State,  became  reduced  in  area  to  69J4  square 
miles  made  up  of  what  was  once  a  part  of  Mary- 
land. The  site  of  the  District  of  (Columbia  is  at 
the  confluence  of  the  Potomac  and  the  Anacostia 
or  Eastern  Branch  rivers,  100  miles  from  Chesa- 
peake Bay  and  185  miles  from  the  Atlantic 
Ocean.  It  rises  from  tide  water  lowlands  at  the 
rivers'  banks  through  a  series  of  hills  to  an  ex- 
treme elevation,  in  some  sections,  of  400  feet 
The  District,  as  it  is  constituted,  in  former  times 
comprised  the  villages  of  Washington  and 
Georgetown,  both  of  which  are  now  included  in 
the  great  federal  city  of  Washington,  whose 
government  is  unique. 

The  President  of  the  United  States  and  the 
two  houses  of  the  Congress  are  to  this  city  what 
the  mayor  and  council  are  to  other  cities.  The 
administration  of  municipal  affairs  is  vested  in 
three  commissioners  appointed  by  the  President 
and  acting  under  the  sole  authority  of  Congress. 
One  half  of  the  expenses  of  the  government  are 
paid  from  the  revenues  of  the  District  and  the 
other  half  by  the  United  States.  The  assessed 
valuation  of  all  the  property  in  the  District  in 
1910  was  $323,909,530.  Ten  years  before,  taxes 
were  paid  on  $213,250,418;  $264,156,956,  mpre 
than  one  half  of  the  total  amount  of  the'  assessed 
valuation,  was  exempt  from  taxation  because  it 
is  owned  and  controlled  by  the  government  of 
the  United  States.  The  appropriations  for  the 
expenses  of  the  District  for  the  fiscal  year  end- 
ing 30  June  1904  amounted  to  $9,088,554.67,  of 
which  amount  $4,619,964.44  was  paid  from  the 
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revenues  of  the  District  The  estimated  popula- 
tion in  1902  was  289,596,  including  2CX>a77 
whites  and  89,119  negroes.  The  death  rate  for 
the  same  year  w?s  19.986;  15.922  among  the 
white  people  and  29.129  among  the  negroes.  The 
birth  rate  for  1902  was  17.031 ;  15-393  among  the 
whites  and  20.714  among  the  negroes.  The  esti- 
mated population  in  1903  was  295,193;  white 
204,840;  negroes  90,353  Jpop-  (i9io)  331,069. 
•The  climate  is  excellent  The  mean  average  an- 
nual temperature  for  33  years  being  55  degrees ; 
average  summer  temperature  for  the  same 
period.  75;  average  winter,  35.  The  city  is 
reached  by  six  railroad  lines,  the  Pennsylvania, 
and  Baltimore  &  Ohio,  from  the  north  and 
west,  the  Chesapeake  &  Ohio  from  the  west,  the 
Southern,  Seaboard  Air  Line  and  Atlantic  Coast 
Line  from  the  south,  and  by  steamboat  from 
Baltimore  on  the  north  and  Norfolk  on  the  south. 
History. — By  act  of  Congress  in  July  1790 
a  commission  of  three,  with  President  George 
Washington  at  its  head,  was  given  authority  to 
select  on  the  Potomac  River  at  some  place  be- 
tween the  mouth  of  the  Eastern  Branch  and  the 
Conocheague,  a  site,  not  to  exceed  10  miles 
square,  for  a  permanent  capital  of  the  United 
States.  Within  three  days  after  the  passage  of 
the  enabling  act  Washington  announced  the  se- 
lection of  the  present  site  of  the  city  which  bears 
his  name.  The  original  acts  of  Congress  relat- 
ing to  the  District  referred  to  it  as  the  Seat  of 
Government  Washin^on  called  it  the  Federal 
City,  and  the  commission  which  had  charge  of 
it  after  the  death  of  the  first  President  knew  it 
as  the  City  of  Washington  in  the  Territory  of 
Columbia.  Congress  finally  accepted  the  name 
of  Washington  for  the  city  and  called  the  terri- 
tory surrounding  and  including  it,  which  was 
gained  by  cession  from  the  States  in  which  it 
lay,  the  District  of  Columbia.  Major  I'Enfant  a 
French  engineer  serving  in  the  Continental 
army,  who  was  employed  to  superintend  the  lay- 
ing out  of  the  city,  followed  plans  outlined  by 
Washington,  derived,  it  is  believed,  from  the 
outlines  of  Versailles,  France.  Washington  and 
I'Enfant  frequently  rode  over  the  site  of  the 
city  together  and  the  plans  they  decided  upon 
were  afterward  developed  and  carried  out,  as 
far  as  they  could  be,  by  Andrew  Ellicott,  a 
Pennsylvania  engineer,  who  was  employed  on 
the  work  after  I'Enfant  —  thoroughljr  discour- 
aged because  of  obstacles  placed  in  his  way  by 
unsympathetic  commissioners  —  had  resigned  his 
position.  The  scheme  of  the  city  as  originally 
decided  upon,  made  the  Capitol  building,  located 
on  the  western  edge  of  a  high  plateau,  the  point 
from  which  most  of  the  streets  and  avenues  rad- 
iated. Straight  lines  run  through  the  centre  of 
the  building,  north  and  south,  east  and  west, 
divided  the  city  into  four  sections  known  re- 
spectively as  northwest,  northeast,  southwest 
and  southeast.  The  streets  were  run  with  prac- 
tically unswerving  accuracy  parallel  to  the 
marks  of  division,  those  streets  running  east 
and  w«st  being  lettered  and  those  north  and 
south  numbered.  The  avenues  were  planned  to 
intersect  the  streets  at  various  angles.  The 
streets  which  followed  the  dividing  lines  were 
known  as  North  Capitol,  _  East  Capitol  and 
South  Capitol ;  the  western  line  running  through 
a  great  expanse  of  parking  directly  to  the  Poto- 
mac River  from  the  Capitol.  This  parking 
reservation,  or  series  of  parks,  was  called  the 
Mall  and  was  designed  to  be  the  most  beautiful 


section  of  the.  city,  with  the  public  buildings 
erected  along  the  northern  and  southern  sides. 
The  cornerstone  of  the  Capitol  building,  the 
first  public  edifice  to  be  erected,  was  laid  18 
Sept  1793.  The  seat  of  government  was  re- 
moved from  Philadelphia  in  1800,  and  in  No- 
vember of  that  year  the  national  legislature  met 
in  Washington  for  the  first  time.  At  the  outset 
Congress  placed  city  affairs  in  the  hands  of 
three  commissioners;  but,  not  pleased  wkh  the 
results  of  the  experiment,  in  1802  the  city  of 
Washington  was  made  a  corporate  town  with  a 
mayor,  a  board  of  aldermen  and  a  common 
council.  The  first  mayor  was  appointed  by  the 
President,  but  all  the  later  incumbents  of  the 
mayoralty  were  elected  to  office  by  the  people. 
Georgetown  and  Alexandria,  towns  which  ex- 
isted prior  to  the  Revolution,  and  which  were 
included  in  the  Federal  District  when  that  was 
origfinally  laid  out  remained  corporate  towns 
with  independent  municipal  governments.  In 
1814  the  city  was  captured  by  an  expeditionary 
force  of  British  soldiers  and  all  the  public  build- 
ings, including  the  Capitol  and  the  White  House, 
were  destroyed  by  fire.  During  the  first  70 
years  of  its  existence  as  the  capital  of  the 
United  States,  Washington  was  apparently  noth- 
ing more  than  one  of  the  most  forlorn  of  villages. 
No  serious  effort  was  made  toward  ordinary 
municipal  betterment  The  United  States  paid 
no  taxes  on  the  property  it  held  and  only  made 
the  smallest  appropriations  for  maintenance  of 
the  capital  city.  This  lack  of  public  spirit  lost 
to  the  District  the  Virginia  territory  which  was 
receded  to  that  State  on  the  petition  of  the  citi- 
zens of  Alexandria  in  1846.  The  creation  of  a 
territorial  form  of  government  in  1871  which 
brought  the  whole  District  under  Federal  con- 
trol again  marked  the  beginning  of  the  era  of 
improvement  which  is  even  now  progressing. 
The  board  of  public  works,  established  co-inci- 
dent with  the  creation  of  the  territorial  govern- 
ment, originated  and  pushed  the  great  public  im- 
provements despite  the  obstacles  it  faced  in  the 
shape  of  the  prejudices  of  the  people.  The  city 
was  cleaned  and  renovated ;  those  lines  of  the 
Washington-l'Enfant  plans  which  had  been 
ignored  or  obliterated  were  re-established  and 
the  foundations  of  the  Washington  of  to-day 
were  laid.  The  city  was  left  in  such  a  state  that 
when  the  present  form  of  government  was 
adopted  the  work  was  continued  as  an  absolute 
necessity.  Dissatisfaction  with  the  territorial 
government  developed,  however,  and  after  ex- 
perimenting four  years  the  present  system  was 
finally  established  by  an  act  of  Congress  on  11 
June  1878. 

Government  and  Relations  with  the  General 
Government.— The  District  of  Columbia  now 
enjojjs  a  unique  form  of  government  which  is 
seemingly  at  variance  with  all  republican  prin- 
ciples and  yet  which  reflects,  as  does  nothing 
else  in  the  United  States  the  idea  of  a  "govern- 
ment for  the  people,  of  the  people,  and  by  the 
people.'  The  citizens  of  the  United  States  rule 
their  capital  city.  The  people  of  the  capital  have 
no  part  in  it.  Three  commissioners,  one  from 
each  of  the  two  dominant  political  parties  and 
one. an  officer  of  the  engineer  corps  of  the 
army,  are  appointed  by  the  President,  with  the 
"advice  and  consent  of  the  Senate,"  to  adminis- 
ter the  affairs  of  the  District  for  terms  of  three 
years  each.  These  officials  are  paid  $5,000  per 
year  for  their  work.    The  salary  of  the  engineen 
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officer  detailed  for  the  work  is  made  to  equal 
this  amount  by  additions  to  his  regular  pay. 
All  subordinate  officers  of  the  government  are 
appointed  by  the  commissioners.  Two  assist- 
ants from  the  corps  of  engineers  of  the  army  are 
detailed  with  the  engineer  commissioner.  The 
other  members  of  the  triumvirate  have  no  as- 
sistants. There  are  two  sets  of  laws  in  force. 
One,  acts  of  Congress,  corresponding  to  State 
laws  in  other  communities;  two,  municipal 
regulations  enacted  by  the  board  of  commission- 
ers, taking  the  place  of  the  municipal  laws  of 
other  cities.  The  commissioners  have  no  power 
to  appropriate  the  money  used  in  the  govern- 
ment. Every  cent  is  appropriated  specifically 
by  Congress.  An  annual  report  is  made  to  the 
Congress  through  the  President,  which  contains 
the  annual  report  of  all  subordinate  officers  of 
the  government.  The  Congress  determines 
upon  all  public  improvements,  through  commit- 
tees of  each  house  appointed  for  the  purpose. 
Nothing  can  be  done,  not  even  so  little  a  thing 
as  the  purchase  of  a  box  of  friction  matches, 
without  authority  from  the  Congress.  The  ex- 
penses of  the  District  government  are  paid,  one 
half  from  the  revenues  of  the  District  and  one 
half  from  the  treasury  of  the  United  States. 
The  revenues  of  the  District  are  derived  from 
taxes  on  real  and  personal  property  and  licenses 
of  various  sorts.  The  levying  of  the  taxes  is  in 
the  hands  of  an  assessor  who  has  subordinate  to 
him  a  board  of  assistant  assessors  and  a  board 
of  personal  tax  assessors,  together  with  such 
license  clerks,  etc.,  as  are  necessary  to  carry  on 
this  part  of  the  business  of  the  government.  A 
collector  of  taxes  has  charge  of  the  collection 
of  all  taxes  and  license  fees.  The  accounts  are 
audited  by  an  auditor  who  has  an  assistant  and 
a  large  force  of  bookkeepers,  accountants,  etc. 
The  police  power  is  vested  in  a  police  depart- 
ment consisting  of  one  major  and  superinten- 
dent, one  captain  and  assistant  superintendent, 
four  captains  and  aids  to  the  superintendent, 
lo  lieutenants  who  have  direct  control  of  the 
policemen,  35  sergeants,  and  642  privates.  The 
city  is  divided  into  10  police  precincts,  each  pre- 
sided over  by  a  lieutenant.  The  judiciary  of  the 
District  includes  one  supreme  court,  a  court 
of  appeals  and  a  police  court.  The  supreme 
court  of  the  District  includes  one  chief  justice, 
five  associate  justices,  and  one  United  States . 
marshal.  It  is  so  divided  into  criminal,  equity, 
circuit  and  probate  courts  that  it  transacts  in 
this  jurisdiction  the  same  business  as  that  which 
is  accomplished  by  the  Federal,  State  and  muni- 
cipal courts  of  other  localities,  the  members  of 
the  bench  alternating  in  the  various  branches. 
The  court  of  appeals  has  one  chief  justice  and 
two  associate  justices.  This  court  hears  appeals 
from  the  District  supreme  court  and  also  from 
the  commissioner  of  patents.  The  police  court 
consists  of  two  branches,  each  presided  over  by 
a  police  justice.  One  branch  attends  to  viola- 
tions of  the  muncipal  regulations  and  the  other 
to  infractions  of  United  States  laws.  In  all  the 
courts,  but  the  last  named,  the  justices  are  ap- 
pointed by  the  President  for  life  terms.  In  the 
police  court  the  justices  are  appointed  for  terms 
of  four  years  each.  Connected  with  the  su- 
preme court  there  is  a  register  of  wills  and  a 
recorder  of  deeds.  _  The  maintenance  of  true 
lines  of  streets,  etc.,  \i  charged  to  the  surveyor's 
office,  which  includes  in  its  force  one  surveyor 
and  his  assistants,  all  under  ^he  control  of  the 


engineer  commissioner.  The  sanitation  of  the 
city  is  under  the  charge  of  a  health  officer  who 
has  a  deputy  and  numerous  inspectors.  A 
superintendent  of  street  cleaning,  assisted  in  the 
work  by  about  400  men,  has  charge  of  the  clean- 
ing of  the  streets,  much  of  which  is  done  by  the 
hand  cleaning  system.  The  city  fire  department 
consists  of  one  chief  engineer,  four  assistants, 
one  fire_  marshal,  one  machinist,  14  steam  engine 
companies,  five  chemical  engine  companies  and 
six  truck  companies,  each  of  the  detachments 
or  companies  being  under  the  control  of  a  fore- 
man and  one  assistant.  There  is  an  engineer 
department  under  the  direct  control  of  the 
engineer  commissioner.  The  divisions  of  city 
government  enumerated  above,  together  with 
the  other  subordinate  departments,  are  presided 
over  by  the  two  civilian  commissioners,  each 
having  his  special  departments  for  control  and 
observation.  It  requires,  however,  a  majority 
vote  of  the  whole  board  to  determine  any  ques- 
tion of  policy  in  carrying  out  the  acts  of  Con- 
gress relating  to  the  District  The  Congress 
exercises  a  most  jealous  care  of  the  District. 
Its  appropriations  are  made  separate  and  dis- 
tinct for  every  department  of  the  municipal 
structure,  the  smallest  items  being  provided  for 
specifically.  In  addition  to  going  through  the 
hands  of  the  auditor  for  the  District  they 
are  carefully  scrutinized  by  the  auditor  for  the 
State  and  other  departments  and  the  comptroller 
of  the  treasury.  AH  money  is  disbursed  by  an 
officer  appointed  for  the  purpose  by  the  commis- 
sioners. This  officer  has  no  connection  with  any 
of  the  other  departments.  A  handsome  mlinici- 
pal  building  for  housing  all  branches  of  the 
city  government  is  now  (1904)  about  to  be 
constructed  at  a  cost  of  $1,500,000.  The  water 
supply  of  the  District  comes  from  the  Potomac 
River  at  a  point  about  15  miles  above  the  city. 
It  is  carried  through  an  aqueduct  from  the  river 
to  large  storage  reservoirs  and  from  these  is 
pumped  into  the  city.  A  filtration  plant  is  under 
construction  near  Soldiers'  Home,  which  will 
cover  29  acres  of  ground  and  will  be  sufficient 
to  filter  all  the  water  used  in  the  city.  The 
water  is  of  excellent  quality,  free  from  impur- 
ities, although  at  times  it  is  very  muddy.  It  is 
drawn  from  the  mountain  streams  of  the  Alle- 
ghanies  which  empty  into  the  Potomac  in  the 
Cumberland  Valley.  The  water  supply  wifh 
everything  relating  to  it  is  under  the  charge  of 
the  United  States  government,  by  which  it  is 
owned.  A  nominal  water  rent  is  charged  con- 
sumers. 

Education. —  The  public  school  system  of  the 
District  is  said  to  be  the  finest  in  the  United 
States.  It  is  under  the  control  of  the  commis- 
sioners through  a  board  of  education  composed 
of  seven  members.  The  administration  of  the 
affairs  of  the  schools  is  all  in  the  hands  of  this 
board,  which  is  made  up  of  prominent  citizens 
who  receive  a  nominal  fee  or  salary.  The  head 
of  the  system  is  a  superintendent,  aided  by  two 
assistant  superintendents  who  report  to  him  and 
perform  such  duties  as  he  assigns.  There  is  a 
secretary  who  is  the  official  representative  of 
the  board.  The  board  makes  requisition  upon 
the  commissioners  for  all  expenditures.  These 
must  be  approved  by  the  commissioners,  who 
also  make  all  contracts  for  school  supplies,  the 
purchase  of  sites,  and  erection  of  buildings.  The 
school  system  includes  eight  grades  of  primary 
and  grammar  schools  and  a  high  school  course 
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with  military  instruction  for  the  boys.  At  the 
end  of  his  work  in  the  graded  schools  a  pupil 
may  elect  either  an  academic,  a  scientific,  a  busi- 
ness or  a  technical  course  in  the  secondary 
schools.  After  passing  through  four  years  in 
the  academic  high  school  a  pupil  may  prepare 
himself  for  appointment  as  a  teacher  by  a  two 
years'  course  in  the  normal  school.  TTie  total 
enrolment  for  the  school  year  1903-4  was 
48,74s,  of  which  32,987  were  white  pupils  and 
15.758  were  colored.  These  pupils  were  enrolled 
in  1,023  schools  divided  as  follows:  normal,  170; 
high  schools,  2,673;  manual  training  schools, 
816;  grammar  and  primary  schools,  43,310; 
kindergarten,  1,776.  During  the  fiscal  year  end- 
ing 30  June  1902  the  appropriation  for  the  pub- 
lic schools  was  $1,222,283.90.  The  enrolment 
for  that  year  was  48,432,  making  the  cost  per 
pupil  $25.23.  During  the  same  year  the  number 
of  teachers  employed  in  the  schools  was  i,3{»i 
and  the  number  of  schools  983.  Washington  is 
also  the  seat  of  many  universities,  colleges, 
seminaries,  academies  and  private  primal^ 
schools.  The  Catholic  University  of  America  is 
situated  in  one  of  the  northern  suburbs  of  the 
District  near  the  head  of  Lincoln  Avenue.  This 
institution  was  first  organized  in  1885  under  the 
direction  of  the  Catholic  hierarchy  of  America, 
but  was  not  actually  established  until  the  fall  of 
1889.  It  is  one  of  the  foremost  institutions  in 
the  country  for  the  study  of  the  advanced 
branches  of  science  and  philosophy.  The  oldest 
institution  of  learning  m  the  District  is  the 
Georgetown  University,  founded  by  Archbishop 
Carroll  of  Baltimore  jn  1789  and  conducted 
under  the  direction  of  the  Jesuit  Order  of  the 
Roman  Catholic  Church.  This  University  oc- 
cupies a  magnificent  park  on  the  heights  above 
Georgetown  and  has  all  the  departments  of  a 
modern  university,  with  its  law  and  medical 
schools  located  in  the  down  town  section  of 
Washington.  Connected  with  the  medical  school 
is  a  well  equipped,  modem  hospital,  located  in 
Georgetown  near  the  university  proper.  _  The 
oldest  college  or  seminary_  for  women  is  the 
Georgetown  Convent,  established  also  by  Bishop 
Carroll,  in  1798.  It  receives  young  women  of 
the  Roman  Catholic  faith  and  educates  them  in 
all  the  higher  branches  of  learning.  It  also  re- 
ceives novices  for  the  orders  of  sisterhood. 
Howard  University,  established  by  an  act  of 
Congress  in  1867  and  supported  almost  entirely 
by  the  government,  furnishes  opportunities  for 
an  education  to  the  negro.  This  institution  has 
medical,  dental  and  law  departments  as  well  as 
the  regular  academic  course.  It  also  fits  young 
men  for  the  ministry  and  has  a  preparatory 
department.  The  Presbyterian  Church  has  had 
much  to  do  with  its  development,  although  the 
government  makes  annual  appropriations  for  its 
maintenance  and  for  the  maintenance  of  the 
Freedman's  Hospital,  in  connection  with  which 
the  university  medical  department  is  operated. 
The  Columbian  University  was  chartered  in 
1821  and  up  to  1904  was  under  the  direction  of 
the  Baptist  Church.  The  sectarian  clause  in  its 
charter  was  removed  by  act  of  Congress  during 
the  early  months  of  1904  and  at  the  same  time 
the  university  was  given  permission  to  change 
its  name.  The  new  title  is  the  "George  Wash- 
ington University.'  It  has  about  200  officers  of 
government  and  instruction  and  includes  all  the 
departments  of  a  well-equipped  university :  legal, 
medical,  dental,  scientific,  and  collegiate.    In  ad- 


dition to  these  the  institution  established  a  few 
years  ago  a  school  of  diplomacy  and  jurispru- 
dence in  connection  with  its  law  school,  and  a 
modern  well-equipped  hospital  in  conjunction 
with  its  medical  department.  Trinity  College, 
a  Roman  Catholic  institution  situated  near  the 
Catholic  University  of  America,  was  formally 
dedicated  in  November  1900.  It  was  designed 
for  the  higher  education  of  women  and  is  con- 
ducted by  the  Sisters  of  Notre  Dame  de  Namur. 
The  new  Academy  of  the  Visitation,  on  Con- 
necticut Avenue  between  L  and  M  streets,  was 
established  in  1850  as  an  offshoot  of  the  George- 
town Convent  It  is  designed  for  the  education 
of  girls  and  is  one  of  the  besi  schools  in  the 
District.  The  Academy  of  the  Holy  Cross,  an- 
other Roman  Catholic  institution  of  learning, 
primarily  planned  for  the  education  of  little 
girls,  was  founded  in  1868  and  is  under  the 
charge  of  the  Sisters  of  the  Holy  Cross.  The 
Christian  Brothers  conduct  the  Saint  John's 
College,  an  institution  that  instructs  young  boys 
in  the  lower  branches  of  learning  and  prepares 
them  for  college.  Gonzaga  College,  carried  on 
in  connection  with  the  Society  of  Jesus,  is  one  of 
the  finest  preparatory  schools  in  the  country.  It 
has  a  battalion  of  cadets  and  a  band,  all  com- 
posed of  students.  The  National  University 
was  established  about  1870,  the  intention  being 
to  create  a  national  institution  on  the  lines 
recommended  by  George  Washington.  This 
university  has  no  collegiate  course,  but  has 
schools  of  law,  medicine,  dentistry,  and  phar- 
macy. Recently  the  medical  and  dental  branches 
became  a  part  of  the  Columbian  University. 
The  Columbia  Institution  for  the  Deaf  and 
Dumb,  known  also  as  Gallaudet  College,  was  in- 
corporated by  Congress  15  Feb.  1857.  Amos 
Kendall,  a  prominent  citizen  of  the  District  and 
a  well-known  philanthropist,  had  much  to  do 
with  its  organization.  It  is  situated  in  a  beauti- 
ful locality  in  the  extreme  northeastern  section 
of  the  city  of  Washington.  The  first  superin- 
tendent was  Edward  Miner  Gallaudet,  whose 
son  is  now  its  president.  The  school  for  the 
deaf  in  connection  with  the  institution  is  known 
as  the  Kendall  School.  The  collegiate  depart- 
ment is  named  Gallaudet  College  in  honor  of  the 
Rev.  Thomas  Hopkins  Gallaudet.  Congress  makes 
an  annual  appropriation  for  the  maintenance  of 
the  institution.  The  American  University,  yet 
in  the  course  of  organization,  under  the  direc- 
tion of  the  Methodist  Church,  promises  to  be 
one  of  the  finest  institutions  of  its  kind  in  the 
country.  This  organization  owns  a  large  tract 
of  land  in  the  subuibs  near  Tenleytown,  where 
it  already  has  one  building  in  the  course  of  con- 
struction. Washington  is  peculiarly  situated  re- 
garding scientific  institutions.  The  numerous 
government  bureaus  bring  to  the  city  a  vast 
concourse  of  eminent  rnen  of  science.  The  most 
important  of  these  institutions  are  the  naval  ob- 
servatory, the  Smithsonian  Institution  (q.v.), 
the  geological  survey,  the  coast  and  geodetic 
survey,  the  public  health  and  marine  hospital 
service,  the  national  bureau  of  standards,  the 
various  bureaus  of  the  department  of  agricul- 
ture, and  the  museurns  and  laboratories  of  the 
army  and  navy  medical  departments.  AH  of 
these  bureaus  or  offices  pursue  the  study  and  de- 
velopment of  special  branches  of  science  and 
their  libraries  are  among  the  most  valuable,  on 
the  subjects  considered,  in  the  world.  _  Con- 
nected with  the  Smithsonian  Institution  is  the 
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National  Museum  in  which  is  gathered  a  col- 
lection of  subjects  relating  to  the  various 
branches  of  the  sciences  and  to  the  history  of 
the  United  States.  Each  is  presided  over  by  an 
eminent  master  of  science  and  each  offers  an 
almost  limitless  opportunity  for  research.  For 
the  benefit  of  those  who  desire  to  engage  in 
study  along  any  of  these  lines,  but  who  have 
not  the  means  to  accomplish  their  desires,  an  in- 
stitution has  been  established,  known  as  the 
Carnegie  Institute,  to  which  Andrew  Carnegie 
presented  $10,000,000  with  which  to  carry  on  the 
work.  Washington  possesses  a  public  library, 
through  the  munificence  of  Mr.  Carnegie,  which 
cost  $300,000.  Mr.  Carnegie  has  also  given  a 
sufficient  sum  for  the  purpose  of  establishing 
branch  libraries.  The  Library  of  Congress 
(q.v.)  forms,  perhaps,  the  largest  institution  of 
its  kind  in  the  United  States.  It  is  open  to  all 
the  people,  and  is  especially  patronized  by  resi- 
dents of  the  District  The  Corcoran  Art  Gal- 
lery, a  handsome  structure  containing  copies  and 
originals  of  famous  works  of  art  from  all  sec- 
tions of  the  world,  is  closely  related  to,  yet 
independent  of,  the  educational  institutions  of 
the  government.  In  addition  to  the  Library  of 
Congress  each  department  of  the  general  gov- 
ernment has  its  library  and  there  are  also  valua- 
ble libraries  connected  with  the  army  and  navy 
medical  museums,  the  former  being  the  best  of 
its  kind  in  the  world.  The  law  library  of  the 
Bar  Association  of  the  District  is  a  very  valua- 
ble institution,  situated  in  the  City-Hall,  where 
the  District  Supreme  Court  is  housed.  Each 
departmental  library  contains  volumes  relating 
particularly  to  the  work  of  that  department. 

The  peculiar  conditions  governing  Washing- 
ton physically  have  their  effect  on  its  moral 
government.  The  humane  institutions  ot  the 
Capital  City  are  divided  into  three  classes. 
First,  those  supported  entirely  by  the  com- 
bined general  and  local  government;  next,  those 
supported  partially  by  the  same  government  com- 
bination; and  third,  those  maintained  solely  by 
private  means.  In  the  first  class  are  the  Wash- 
ington Asylum,  including  the  work  house,  an 
institution  for  correction,  and  the  alms  house 
with  a  hospital  to  which  the  sick  of  both  these 
institutions  are  sent;  the  Municipal  Lodging 
House;  the  Soldiers  and'  Sailors'  Temporary 
Home;  the  Soldiers'  Home;  the  Board  of  Chil- 
dren's Guardians:  the  Industrial  Home;  Freed- 
man's  Hospital  for  Negroes,  and  the  Govern- 
ment Hospital  for  the  Insane.  In  the  second  class 
are  the  Columbia  Hospital  for  Women,  Chil- 
dren's Hospital,  National  Homeopathic  Hospital, 
Providence  Hospital,  Garfield  Hospital,  Central 
Dispensary  and  Emergency  Hospital,  Eastern 
Dispensary  and  Casualty  Hospital,  Woman's 
Clinic,  Washington  Home  for  the  Incurables, 
National  Association  for  the  Relief  of  Destitute 
Colored  Women  and  Children,  Working  Boys' 
Home  and  Children's  Aid  Association,  Wash- 
ington Hospital  for  Foundlings,  St.  Ann's  In- 
fant Asylum,  German  Orphan  Asylum,  Woman's 
Christian  Association,  Young  Woman's  Chris- 
tian Home,  Florence  Crittenton  Hope  and  Help 
Mission,  Aid  Association  for  the  Blind, 
Woman's  Dispensary.  The  third  class  includes 
many  institutions  and  associations  which  have 
for  their  object  the  caring  for  sick  and  in- 
capacitated persons.  Under  this  head  come  the 
two  university  hospitals,  Georgetown  and  Co- 
lumbian,  and    several   charitable   organizations. 


The  Government  Hospital  for  the  Insane,  lt^ 
eluding  a  tract  of  several  hundred  acres  of  land, 
is  situated  on  the  south  bank  of  the  Eastern 
Branch.  The  institution  was  primarily  de- 
signed for  insane  soldiers  and  sailors  of  the 
United  States,  but  it  receives  beside  these  indi- 
gent insane  persons  of  the  District  of  Columbia. 
This  is  regarded  as  one  of  the  foremost  insti- 
tutions of  its_  kind  in  the  country.  A  superin- 
tendent, appointed  by  the  Secretary  of  the  In- 
terior, reports  to  the  Interior  Department 
annually  as  to  the  progress  and  condition  of  the 
affairs  of  the  institution.  A  board  of  visitors, 
composed  of  prominent  citizens  of  the  country, 
has  indirect  supervision  over  the  hospital  and 
its  surroundings.  The  second  largest  public  in- 
stitution conducted  by  the  government  is  the 
National  Soldiers'  Home,  situated  in  the  suburbs 
north  of  the  city.  This  institution  furnishes  a 
home  for  the  soldiers  of  the  regular  arm^  after 
retirement  either  through  age  or  disability.  It 
is  governed  by  a  board'  of  army  officers. 
The  503  acres  which  it  occupies  are  fitted  up 
with  a  number  of  handsome  buildings,  among 
which  is  a  well-equipped  hospital,  presided  over 
by  a  surgeon  of  the  regular  army.  Washington 
has  numerous  private  charities  and  institutions 
for  charitable  purposes  in  connection  with  the 
various  churches  and  religious  organizations. 
The  charities  of  the  District  are  superintended 
by  a  board  of  prominent  citizens  known  as  the 
board  of  charities ;  appointments  to  this  board 
are  made  by  the  President  of  the  United  States. 
Streets,  Avenues,  and  Parks. — ^The  wide 
streets  and  avenues  and  the  numerous  parks  and 
parking  spaces  form  the  feature  which  most  dis- 
tinguishes Washington  from  other  cities. 
Within  the  limits  of  the  District  there  are  447.55 
miles  of  paved  streets  of  which  amount  128.03 
are  asphalt  and  coal  tar;  21.87  asphalt  block; 
.52  vitrified  brick;  27.34  granite  block;  9.18 
cobble  stone;  71.36  macadam  and  189.25  gravel. 
The  gravel  pavement  is  practically  all  in  the 
parks  and  in  the  suburbs  so  that  it  cannot  be 
taken  as  an  indication  of  the  treatment  of  the 
city  streets.  _  The  mileage  of  asphalt  streets  is 
greater,  it  will  be  seen,  than  the  mileage  of  all 
the  other  pavements,  except  gravel,  put  to- 
gether. The  distinctive  feature  is  the  slight 
use  made  of  cobble  stone  in  the  pavements. 
Only  9.18  miles  of  street  are  paved  in  this  man- 
ner and  these  are  rapidly  givmg  way  to  asphalt 
or  asphalt  block.  The  system  of  streets  laid  out 
by  Washington,  I'Enfant  and  EUicott  has  been 
strictly  adhered  to.  There  are  21  avenues  named 
after  the  various  States.  The  streets  and  ave- 
nues are  never  less  than  60  feet  wide  and  vary 
from  60  feet  to  160.  Pennsylvania  Avenue, 
which  is  the  broadest  street,  is  paved  with 
asphalt  almost  its  entire  length,  from  the  East- 
ern Branch  to  Rock  Creek.  Much  of  the  prop- 
erty controlled  by  the  United  States  is  in  public 
parks.  Wherever  an  avenue  intersects  a  num- 
bered or  lettered  street  the  space  between  the 
avenue  and  street  intersected,  often  an  entire 
block  in  length,  is  converted  into  a  public  park. 
Many  of  these  small  parks  are  equipped  with 
fountains  and  shrubbery  and  in  all  of  them  flow- 
ers are  grown  in  huge  masses  during  the  proper 
seasons.  These  are  under  the  direction  of  the 
superintendent  of  public  buildings  and  grounds, 
an  officer  of  the  engineer  corps  of  the  army. 
The  largest  park  in  the  city  proper  is  called  the 
Mall,  which  extends  for  about  a  mile  and  a  half 
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from  the  Capitol  building  to  the  Potomac  River 
and  from  B  Street  south  to  B  Street  north,  giv- 
ing it  a  width  of  four  city  blocks.  It  contains 
230  acres.  In  the  I'Enfant  plan  it  was  intended 
to  improve  this  park  by  making  a  long  vista  or 
avenue,  extending  from  the  (then  proposed) 
W'ashington  monument  to  the  Capitol,  on  the 
order  of  the  Versailles  gardens.  This  has  never 
been  done  although  recommended  from  time  to 
time  by  architects  and  artists.  The  most  recent 
recommendation  was  that  of  a  distinguished 
commission  of  architects  known  as  the  park 
commission,  appointed  by  the  chairman  of  the 
Senate  Committee  on  the  District  of  Columbia 
to  study  the  treatment  of  the  parks  in  the  cap- 
itals of  Europe  and  to  prepare  a  report  as  to 
what  could  be  done  in  Washington.  This  re- 
port was  presented  to  Congress  in  1902,  and  pro- 
vides for  the  expenditure  of  $100,000,000  and 
the  purchase  by  the  government  of  all  the  prop- 
erty lying  between  Pennsylvania  Avenue  and 
the  Mall  on  the  north  and  between  Maryland 
Avenue  and  the  Mall  on  the  south.  Indications 
are  that  the  plans,  with  some  modifications,  will 
^adually  be  adopted.  The  grounds  surround-' 
mg  the  Soldiers'  Home  and  in  Rock  Creek  Park 
are  the  most  extensive  public  reservations  in  the 
District.  The  former  park  is  lined  and  in- 
terlined with  drives  of  every  sort.  In  the  sum- 
mer these  are  made  most  delightful  by  the  great 
variety  of  foliage  of  the  trees  and  the  care  taken 
in  the  cultivation  of  flowers  and  shrubbery.  The 
Rock  Creek  Park,  a  vast  tract  of  1,775-9  acres 
acquired  by  the  government  during  the  last  ao 
years,  is  designed  for  a  great  national  park. 
The  government's  zoological  collection  finds  a 
home  in  one  corner  of  this  tract,  which  extends 
from  the  city  limits  to  the  District  line  and 
through  which  flows  Rock  Creek.  The  govern- 
ment owns  most  of  the  land  for  a  considerable 
width  along  Rock  Creek  from  the  District  line 
to  the  point  where  it  empties  into  the  Potomac 
near  the  western  extrernity  of  the  Mall  and  the 
plans  of  the  park  commission  provide  for  a  sys- 
tem of  driveways  which  will  eventually  connect 
Rock  Creek  Park  with  the  Capitol  building. 
The  government  has  in  the  course  of  improve- 
ment a  large  tract  of  land  known  as  Potomac 
Park,  including  a  great  area  which  has  been  re- 
claimed by  dredging  from  the  flats  along  the 
western  and  southern  river  front.  This  prop- 
erty is  rapidly  yielding  to  improvements  which 
will  make  it  one  of  the  finest  parks  in  the  world. 
The  Mall  is  connected  with  the  parking  sur- 
rounding the  White  House,  the  Treasury  and 
State  departments,  by  a  reservation  known  as 
the  President's  Park  or  White  lot,  lying  directly 
north  of  the  Washington  Monument.  At  points 
where  two  or  three  streets  and  avenues  intersect, 
a  small  circular  bit  of  parking  is  created,  and  in 
this,  too,  statuary  has  a  place.  This  is  shown  by 
Lafayette  Park,  opposite  the  White  House;  Lin- 
coln Park,  at  iith  and  East  CapitoI_  streets; 
Garfield  Park,  between  Third  and  Sixth  and 
D  and  E  streets  southeast;  Scott  Circle, 
Thomas  Circle,  McPherson  Square,  etc.  The 
parking  about  the  Capitol  building  is  very 
extensive  and  highly  improved.  Statues  of 
Washington,  Chief  Justice  Marshall  and  Gar- 
field are  found  in  and  about  this  park.  Statues 
of  Scott,  Farragut,  Thomas,  McPherson,  Lafay- 
ette, Rochambeau,  Jackson,  Washington,  and 
many  other  famous  soldiers  and  statesmen  are 
found  at  various  points  throughout  the  city,  in 


a  majority  of  cases  in  parking  spaces  named  in 
honor  of  the  men  whose  statues  adorn  them. 

Commerce. —  Washington's  commercial  in- 
terests are  small.  Manufacture  is  carried  on  in 
the  city  in  a  very  limited  degree,  although  a 
large  sum  of  money  is  invested  in  plants  and 
material  and  the  value  of  the  output  is  consid- 
erable. To  a  great  extent  the  goods  turned 
out  are  for  home  consumption  only.  The  census 
report  for  1900  shows  that  there  are  2,754  man- 
ufacturing establishments  with  a  totaf  capital 
of  $41,981,205.  In  these  establishments  are  em- 
ployed 24,628  persons  who  are  paid  in  wages 
$14,643,714  annually.  The  raw  materials  used 
were  valued  at  $19,369,571  and  the  product  was 
$47,667,622.  Fully  20  per  cent  of  the  manufac- 
turing and  mechanical  industry  of  the  District 
is  the  product  of  the  government.  The  finan- 
cial interests  are  much  more  important.  Reports 
made  to  the  comptroller  of  the  treasury  in  April 
1903  by  the  banks  and  trust  companies  of  the 
District  show  that  since  1894,  although  there  is 
one  less  bank  and  one  more  trust  company,  the 
capital  of  the  banks  of  Washington  has  more 
than  doubled.  The  amount  of  money  available 
in  the  local  banks  of  Washington  is  given  as 
$53,041,445.  In  1895,  with  13  banks  and  three 
trust  companies  the  capital  was  but  a  little  over 
$23,000,000.  The  real  estate  interests  of  the  city 
are  enormous.  Investors  from  out  of  town  con- 
trol large  blocks  of  property  and  there  has,  in 
times  past,  been  much  s^culation.  Over  50 
per  cent  of  the  property  is  controlled  by  the 
United  States  government  and  its  holdings  are 
being  increased  from  time  to  time  as  the  demand 
for  sites  for  public  building's  increases.  To  the 
active  speculation  in  real  estate  Washington 
owes  the  development  of  its  handsome  suburbs, 
both  in  the  District  and  in  the  States  im- 
mediately surrounding  it.  Aside  from  the  man» 
ufacturing  interests  a  vast  business  is  carried  on 
in  its  mercantile  establishments.  Washington 
has  several  modem  department  stores  of  the 
most  advanced  type.  The  business  section  of 
the  city,  from  Sixth  to  Fifteenth  streets,  east 
and  west,  and  from  Pennsylvania  Avenue  to  K 
Street,  north  and  south,  teems  with  life  at  all 
hours  of  the  day.  Most  of  the  business  is  car- 
ried on  in  the  northwestern  quarter  of  the  city, 
although  there  are  small  establishments  in  great 
number  in  every  section. 

Transportation. —  The  street  railroads  have 
played  no  unimportant  part  in  the  development  of 
the  District.  All  of  the  street  railroads  within 
the  heart  of  the  city  are  operated  on  the  under- 
g^round  electric  system.  This  general  adoption 
of  the  underground  system  is  the  result  of  legis- 
lation by  Congress  prohibiting  the  stringing  of 
wires  and  the  use  of  the  overhead  trolley  within 
the  city  limits.  There  are  but  two  railroad 
companies  doing  business  in  the  District  prop- 
erly speaking.  The  largest  of  these.  The  Wash- 
ington Railway  &  Electric  Company,  is  a  syndi- 
cate controlling  the  operation  of  eight  of  the 
smaller  companies.  It  operates  eight  lines 
in  the  city  and  six  lines  in  the  suburbs. 
The  other  company,  the  Capital  Traction 
Company,  controls  three  lines  operating  on 
Pennsylvania  Avenue,  Seventh  Street  and  Four- 
teeth  Street  respectively,  with  their  branches  and 
connections.  The  total  street  railway  mileage 
in  the  District  is  146.29  miles;  75.80  miles  of 
which  is  double  track  underground  electric;  9.93 
miles    is    single    track    underground    electric; 
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57.60  miles  is  double  track  overhead  trolley ;  2.96 
miles  is  single  track  overhead  trolley;  all  the 
overhead  trolley  lines  are  operated  in  the 
suburbs,  and  in  several  instances  connect  with 
related  lines  in  Maryland  .and  Virginia. 

Public  Buildings. —  Because  of  the  stringent 
building  laws  in  the  District  the  skyline  of 
Washington  will  never  be  disfigured  by  tall 
office  buildings.  The  law  requires  that  no  build- 
ing shall  exceed  in  height  the  width  of  the 
street  oh  which  it  fronts.  The  public  buildings 
are  many  and  of  fine  architecture,  as  are  also 
hundreds  of  the  private  residences.  The  largest 
and  most  important  building  is  the  Capitol,  sit- 
uated on  a  high  plateau  88  feet  above  the  level 
of  the  river.  The  central  portion  of  the  build- 
ing was  begun  in  1793;  in  September  of  which 
year  the  corner  stone  was  laid  by  President 
Washington.  This  part  of  the  structure  is  built 
of  sandstone  quarried  on  Aquia  Creek,  Va.,  a 
few  miles  below  Washington,  and  cost  up  to 
1827,  $2,433,844.13,  which  included  the  expendi- 
tures made  necessary  by  repairs  after  its  de- 
struction by  the  British  on  24  Aug.  1814.  The 
Tiomer  stone  of  the  extensions  or  wings  was 
laid  4  July  1851  by  President  Fillmore,  Daniel 
Webster  officiating  as  orator.  These  exten- 
sions were  completed  in  1859.  The  building  is 
751  feet  4  inches  in  breadth  and  350  feet  in 
depth.  The  area  covered  by  the  building  is 
153,112  square  feet  with  a  height  from  a  base 
line  at  the  east  front  of  287  feet  5  inches.  The 
total  cost  of  the  Capitol  building  was  about 
$14,000,000.  Next  to  the  Capitol  itself  the 
Library  of  Congress  is  the  most  important 
structure  in  Washington.  This  was  completed 
in  1897  and  cost  the  government  $6,347,000.  It 
contains  the  great  national  library  and  45  miles 
of  shelving,  sufficient  to  hold  2,200,000  octavo 
volumes.  In  addition  to  the  1,415,475  books, 
papers,  pamphlets  and  prints  that  are  kept 
within  its  doors,  the  library  has  178,140  other 
articles  deposited  for  copyright  purposes.  The 
business  of  the  library  furnishes  employment  for 
417  people  and  the  last  annual  appropriation 
for  its  maintenance  was  $768,845.  The  treasury 
department,  at  the  corner  of  Fifteenth  Street 
and  Pennsylvania  Avenue,  the  oldest  of  the  de- 
partmental buildings,  is  constructed  of  freestone 
and  granite  in  the  Ionic  style  and  cost  $7,000,000. 
On  Pennsylvania  Avenue  between  Eleventh  and 
Twelfth  streets  is  the  new  city  post-office  and 
post-office  department.  This  building,  con- 
structed entirely  of  granite,  occupies  an  entire 
block.  It  is  one  of  the  handsomest  structures 
of  the  modern  style  of  architecture.'  The  State, 
War  and  Navy  departments  occupy  a  large  gran- 
ite structure  built  on  the  Renaissance  style  of 
architecture  at  the  corner  of  Pennsylvania  Ave- 
nue and  Seventeenth  Street.  This  building  oc- 
cupies more  than  four  and  a  half  acres  and  cost 
$11,000,000.  It  is  said  to  be  the  handsomest 
structure  in  Washington,  excepting  the  Capitol 
and  Library  buildings.  The  building  popularly 
known  as  the  Patent  Office,  but  which  is  really 
the  secretary's  office  of  the  Interior  Department, 
is  a  large  structure  of  white  marble  of  a  pure 
Doric  style.  It  cost  $3,000,000,  and  occupies  the 
two  blocks  between  Seventh  and  Ninth  and  F 
and  G  streets  northwest.  Opposite  this  build- 
ing, fronting  on  F  Street,  is  the  old  building  of 
the  post-office  department,  a  structure  built  of 
marble  in  the  Corinthian  order  oi  architecture, 
covering  one  block.    This  building  is  occupied 


by  the  general  land  office  and  Indian  bureau. 
The  pension  bureau  is  housed  in  an  imposing 
brick  structure  in  Judiciary  Square,  near  the 
corner  of  Fifth  and  F  streets  northwest.  Here 
have  been  held  many  of  the  great  functions 
known  as  inaugural  balls.  The  old  city-hall 
building,  now  occupied  by  the  District  Supreme 
Court  and  Court  of  Appeals,  is  one  of  the  old 
city  buildings.  It  is  situated  in  Judiciary  Square 
fronting  on  D  Street  and  Louisiana  and  In- 
diana avenues,  at  the  head  of  Four  and  a  Half 
Street  or  John  Marshall  Place.  The  home  of 
the  President,  fronting  on  Pennsylvania  Avenue, 
between  the  Treasury  Department  and  the  State, 
War  and  Navy  building,  is  an  artistically  plain 
building  of  freestone  painted  white,  from  which 
it  derives  the  name  of  White  House.  This  was 
one  of  the  buildings  partially  destroyed  by  fire 
in  1814  at  the  time  the  British  burned  the  city. 
The  offices  of  the  President  are  contained  in  a 
low  white  building,  built  of  brick,  at  the  western 
extremity  of  a  long  colonnade  extending  from 
the  White  House.  Directly  south  of  the  White 
House  is  the  Washington  Monument,  a  marble 
•shaft  555  feet  in  height,  to  the  building  of 
which  almost  every  country  on  the  face  of  the 
earth  contributed  a  stone.  An  elevator  is  run 
to  the  top  of  the  building  from  which  a  fine 
view  of  Washington  can  be  obtained.  The 
Washington  Public  Library,  the  gift  of  Andrew 
Carnegie,  occupies  a  parking  space  known  as 
Mount  Vernon  Square,  at  the  intersection  of 
Seventh,  Eighth,  Ninth,  and  K  streets  and  Mas- 
sachusetts and  New  York  avenues.  This  beau- 
tiful building  was  opened  in  1902.  On  the 
south  side  of  the  Mall  near  Ninth  Street  is  the 
Smithsonian  Institution,  a  building  of  brown- 
stone  in  the  ancient  Gothic  style  of  architecture. 
It  is  one  of  the  handsomest  structures  in  the 
city  and  was  built  with  money  bequeathed  by 
James  Smithson,  an  Englishman.  Adjoining  it 
on  the  east  is  the  'National  Museum,  soon 
(1904)  to  have  a  new  building  which  will  cost 
in  the  neighborhood  of  $4,000,000.  Near  the 
Museum  are  the  Army  Medical  Museum  and 
the  Fish  Commission  buildings.  To  the  west 
of  the  Smithsonian  Institution  is  the  building  of 
the  Department  of  Agriculture.  Congress,  in 
1903,  appropriated  money  for  a  new  building 
for  this  department.  Near  the  Department  of 
Agriculture  is  the  Bureau  of  Engraving  and 
Printing,  where  all  the  paper  money,  stamps  and 
bonds  are  made.  The  government  printing 
office,  the  largest  and  most  complete  printing 
establishment  in  the  world,  is  housed  in  a  huge 
brick  structure  on  the  block  bounded  by  North 
Capitol  and  First  and  G  and  H  streets  north- 
west. The  large  public  buildings  also  include 
the  naval  observatory,  the  naval  museum  of 
hygiene  and  the  coast  survey  buildings.  New 
buildings  are  about  to  be  constructed  for  the 
department  of  justice,  for  the  Supreme  Court  of 
the  United  States,  for  the  bureau  of  standards, 
and  for  the  safe-keeping  of  government  records. 
There  is  also  in  the  process  of  construction  a 
union  station  building  which  is  to  be  one  of  the 
finest  and  most  commodious  of  railroad  ter- 
minals. It  will  cost  about  $5,000,000  when  fin- 
ished and  the  approaches  to  it  will  cost  about 
$11,000,000.  Part  of  the  expense  of  chaiifiing 
grades,  etc.,  is  to  be  borne  by  the  United  States 
and  District  governments.  _  There  are  ni.nny 
large  buildings  owned  by  private  individiuils  rr 
corporations    which    add    to    the    architectural 
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beauty  of  the  national  capital.  Among  these 
are  the  Evening  Star  building,  the  Southern 
Railway  building,  the  Lafayette  Square  Theatre. 
the  New  Willard  Hotel,  the  Shoreham  Hotel, 
the  Cosmos  Club,  the  Georgetown  University,  the 
Catholic  University,  the  McKinley  Manual 
Training  School  and  the  buildings  of  the  Sol- 
diers' Home. 

Military. —  Washington  as  the  headquarters 
of  the  army  and  navjr  has  three  public  reserva- 
tions devoted  exclusively  to  these  branches  of 
the  public  service.  The  most  important  of  these 
is  the  navy  yard,  containing  gun  shops  in  which 
all  the  large  guns  for  the  vessels  of  the  navy  are 
made.  Here  also  is  a  huge  tank  in  which 
models  of  naval  vessels  are  tested  for  speed,  dis- 
placement, etc.  Connected  with  the  navy  yard 
is  a  museum  of  arms  and  ordnance.  Near  the 
navy  yard  is  situated  the  marine  barracks,  cov- 
ering an  area  of  two  city  blocks.  The  largest 
military  reservation  in  or  near  the  District 
is  Fort  Myer,  originally  established  on  the 
heights  above  Washington  on  the  Virginia 
shore  of  the  Potomac,  as  a  post  for  the  signal 
corps  and  named  in  honor  of  Gen.  Myer,  the 
oflicer  who  established  the  signal  corps  as  a  part 
of  the  army  but  who  is  better  known  for  having 
established  the  weather  bureau.  At  Fort  Myer 
barracks  and  quarters  are  maintained  for  four 
troops  of  cavalry  and  two  batteries  of  field  artil- 
lery of  the  regular  army.  The  reservation  at  Fort 
Myer  adjoins  the  Arlington  National  Cemetery 
and  includes  a  portion  of  the  old  Custis  estate. 
In  Washington  is  situated  the  Washington  Bar- 
racks, now  the  seat  of  the  Army  War  College 
and  the  School  of  Application  for  the  engineer 
corps  of  the  army.  This  is  the  oldest  military 
post  in  this  section  of  the  country,  having  been 
established  prior  to  the  war  of  1812  _  as  an 
ordnance  storage  post.  On  this  reservation  the 
statue  of  Frederick  the  Great,  the  gift  of  the 
Emperor  of  Germany,  is  to  be  erected  in  Octo- 
ber 1904.  Here  also  is  the  site  of  the  old  mili- 
tary prison  where  the  conspirators  who  were 
charged  with  complicity  in  the  assassination  of 
President  Lincoln  were  tried,  sentenced  and 
those  given  the  death  penalty  were  executed. 
Near  Washington  are  Forts  Washington,  Hunt 
and  Foote,  all  of  which  are  on_  the  Potomac 
River  below  the  city.  The  organized  militia  of 
the  District  of  Columbia  numbers  about  1,700 
men  grouped  into  one  brigade  of  two  regiments 
and  one  separate  battalion,  including  28  com- 
panies of  infantry;  one  battery  of  field  artillery, 
one  engineer  corps,  one  signal  corps,  one  ambu- 
lance corps  and  one  naval  battalion.  The  bri- 
gade is  commanded  by  a  brigadier-general  who 
with  his  staff  and  all  the  line  officers,  are  ap- 
pointed by  the  President.  The  adjutant-general 
of  the  District  militia  is  an  officer  of  the  regular 
army  detailed  by  the  War  Department. 

Churches. —  Washington  has  some  of  the 
finest  church  buildings  in  the  country;  17  sects 
are  represented  with  163  places  of  worship. 
The  Episcopalians  head  the  list  with  31 
churches ;  the  Methodists  have  27 ;  Presbyterian, 
22;  Catholic,  17;  Baptist,  16;  Lutheran,  15; 
Methodist  Episcopal  South,  6;  Methodist  Pro- 
testant, 6;  Congregational,  4;  Christian  (Camp- 
bellite),  4;  Friends,  4;  Reformed.  2;  Hebrew, 
2;  Swedenborgian,  Unitarian,  United  Brethren 
and  Universalist,  I  each.  In  addition  to  these 
there  are  three  organized  societies  of  Christian 
Scientists;  two  Spiritualistic  societies,  one  Pro- 


gressive Brethren  and  two  non-sectarian,  the 
People's  and  the  United  States  Christian.  The 
aggregate  membership  in  all  these  organizations 
is  considerably  over  60,000.  The  amount  of 
property  held  by  religious  orders  or  organiza- 
tions which  is  exempt  from  taxation  and  is  used 
for  religious  purposes  has  an  assessed  valuation 
of  $6405,702,  this,  in  addition  to  the  property 
held  by  such  organizations  for  educational  or 
charitable  purposes,  which  is  also  exempt  from 
taxation.  The  best  known  churches  in  Wash- 
ington are  the  New  York  Avenue  Presbyterian 
Church  (Lincoln's  Church),  the  Metropolitan 
Methodist  Episcopal  Church,  attended  by  Pres- 
idents McKinley  and  Grant;  the  Church  of  the 
Covenant  (President  Harrison's  church),  the 
First  Presbyterian  Church  (President  Cleve- 
land's church),  and  Saint  John's  Episcopal 
Church,  the  most  fashionable  church  in  Wash- 
ington. To  this  list  might  also  be  added  Grace 
Dutch  Reformed  Church,  which  President 
Roosevelt  attends   (1904). 

Cemeteries. —  There  are  nine  large  cemeter- 
ies in  or  near  the  District.  The  largest  is  the 
Arlington  National  Cemetery,  the  old  Custis 
estate  on  the  Virginia  side  of  the  Potomac  River 
overlooking  the  city.  This  is  the  magnificent 
estate  owned  by  Gen.  Robert  E.  Lee  which  was 
seized  by  the  general  government.  The  old 
mansion  yet  remains  preserved  in  excellent  con- 
dition. On  the  broad  hillsides  sloping  from  the 
rnansion  to  the  river  lie  buried  many  of  the  sol- 
dier dead  of  the  country,  with  Sheridan,  Crook, 
Lawton,  and  Admiral  Porter  among  the  most 
prominent  men  whose  last  resting  place  this  is. 
Here  also  can  be  found  the  graves  of  the  men 
who  perished  in  the  Maine  and  many  of  those 
who  died  from  wounds  and  disease  in  Cuba  and 
the  Philippines,  together  with  the  graves  of 
thousands  of  Union  and  Confederate  dead  of 
the  Civil  War.  At  Soldiers'  Home  the  inmates 
of  the  home  are  buried  and  many  a  veteran  finds 
his  last  resting  place  here.  Another  national 
cemetery  is  that  at  the  extreme  end  of  Seventh 
Street  road  known  as  the  Battle  Ground  Ceme- 
tery. Washington  has  but  one  crematory  for 
the  dead.  In  addition  to  the  cemeteries  included 
in  the  figures  given  above  there  are  several  de- 
voted exclusively  to  negroes  and  one  or  two  for 
the  Hebrew  dead. 

Society. —  The  national  capital  is  rapidly  be- 
coming the  social  and  educational  centre  of  the 
United  States.  Persons  of  great  wealth  from 
a|l  sections  of  the  country  are  flocking  to  the 
city  during  the  sessions  of  Congress,  many  such 
persons  having  built  large  residences  here.  The 
city,  as  the  focal  point  of  governmental  activity, 
attracts  large  numbers  of  people  of  all  classes, 
making  the  social  season  one  of  great  interest 
and  activity.  The  clubs  and  theatres  are  among 
the  best  in  the  country.  The  most  important 
clubs  are  the  Army  and  Navy,  Cosmos,  Metro- 
politan, University,  Alibi,  Chevy  Chase,  and 
Country.  The  two  last  named  are  country 
clubs  having  handsome  club  houses  in  the  sub- 
urbs. In  addition  to  these  there  are  a  number 
of  smaller  clubs  and  club  houses.  There  are 
seven  theatres  in  the  city. 

Newspapers. —  Almost  every  daily  newspaper 
of  consequence  in  the  United  States  has  an  office 
in  \yashington,  some  of  the  largest  papers  sup- 
porting resident  staffs  with  regular  organization 
throughout  the  year,  while  others  maintain  cor- 
respondents  during  the  sessions  of  Congress. 
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There  are  three  large  daily  newspapers  in  Wash- 
ington, the  Evening  Star,  an  afternoon  paper 
owned  by  the  Evening  Star  Newspaper  Com- 
pany, of  which  S.  H.  KaufTman  is  president  and 
Crosby  S.  Noyes  editor;  the  Washington  Post, 
owned  by  the  Washington  Post  Company,  of 
which  Beriah  Wilkins  is  the  president  and  edi- 
tor, and  the  Washinoton  Times,  owned  by 
Frank  A.  Munsey.  There  are  several  weekly 
and  monthly  publications  which  eijjoy  a  large 
circulation.  Pop.  (1910)  331,069.  See  also  Dis- 
trict OF  Columbia.  George  H.  Harries, 
Vice-Pres.  IVashington  Railway  &  Electric  Co. 

Washington  (D.  C),  Early's  Attempt 
on.  On  13  June  1864  Gen.  Early  marched 
from  Gaines'  Mills,  under  orders  from 
Gei^.  Lee,  to  attack  and  drive  Gen.  Hunter  from 
the  Shenandoah  Valley  and  then  cross  into 
Maryland  near  Leesburg,  or  at  or  above  Har- 
per's Ferry,  and  threaten  Washington,  thus  hop- 
mg  to  draw  troops  from  Grant's  army.  Hun- 
ter's failure  at  Lynchburg  (q.v.)  and  his  retreat 
toward  the  Kanawha  left  the  Shenandoah  Valley 
open  to  the  movement  into  Maryland,  and  27 
June  Early  concentrated  his  army  at  Staun- 
ton, moving  next  day  down  the  valley  and 
reaching  Winchester  2  July.  He  broke  the 
railroad  west  of  Martinsburg,  drove  Gen.  Sigel 
from  that  place  3  July  and  across  the  Potomac 
to  Maryland  Heights  (q.v.),  crossed  the  Po- 
tomac at  Shepherdstown  Ford,  demonstrated  on 
Sigel,  then  crossed  South  Mountain  by  Tur- 
ner's, Fox's,  and  Crampton's  Gaps  and  attacked 
and  defeated  Gen.  Lew  Wallace  on  the  Monoc- 
acy  (q.v.),  9  July,  Wallace  retiring  on  the  Bal- 
timore road,  leaving  open  to  Early  the  road  to 
Washington.  Early  had  under  his  command 
the  four  infantry  divisions  of  Rodes,  Ramseur, 
Gordon  and  Echols,  Ransom's  division  of  cav- 
alry, and  Long's  three  battalions  of  artillery,  in 
all  about  15,000  men  and  50  guns.  On  the 
morning  of  10  July  Early  marched  on  the  direct 
road  to  Washington  and  bivouacked  at  night 
four  miles  north  of  Rockville.  McCausland's 
cavalry  brigade,  which  had  preceded  him,  drove 
from  and  beyond  Rockville,  about  600  Union 
cavalry,  under  command  of  Maj.  Fry,  of  the 
i6th  Pennsylvania  cavalry.  During  these  move- 
ments, from  the  time  of  entering  Maryland,  the 
Confederate  cavalry  was  industriously  engaged 
in  gathering  up  horses,  sheep,  hogs,  and  cattle 
of  all  kinds,  grain,  bacon,  and  subsistence  of 
every  kind,  and  shoes  and  clothing.  The  live 
stock  was  driven  across  the  Potomac.  Bradley 
T.  Johnson's  cavalry  brigade,  moving  from  Fred- 
erick toward  Baltimore,  occupied  several  towns 
on  the  way  and  destroyed  the  Northern  Central 
Railroad  at  Cockeysville.  Another  cavalry  de- 
tachment stopped  a  train  of  cars  at  Magnolia 
Station,  on  the^altimore  &  Ohio  Railroad,  and 
burned  the  train  and  Gunpowder  River  bridge. 
Wires  were  cut  and  communication  with  the 
north  severed.  At  dawn,  11  July,  Early 
marched  through  Rockville,  McCausland,  who 
had  the  advance,  took  the  Georgetown  road  and 
by  9  o'clock  was  stopped  by  Col.  Lowell,  with 
a  small  cavalry  force,  in  advance  of  Fort  Reno. 
He  formed  Early's  right.  The  main  force,  pre- 
ceded by  Imboden's  cavalry  brigade,  marched 
for  the  Seventh  Street  road,  running  past  Silver 
Spring,  while  Jackson's  cavalry  brigade  moved 
on  the  left  flank.  Imboden's  cavalry  drove  a 
small  body  of  Union  cavalry  into  the  works  on 


the  Seventh  Street  road  and,  dismounting,  de- 
ployed as  skirmishers.  Early  rode  ahead  of  his 
mfantry  and  arriving  in  front  of  Fort  Stevens 
at  noon,  discovered  that  the  works  were  but 
feebly  manned.  The  northern  defenses  of  Wash- 
ington consisted  of  a  series  of  detached  works, 
at  intervals  of  800  to  1,000  yards,  generally  con- 
nected by  rifle-pits,  and  mounting  400  heavy 
guns  with  a  large  range  of  fire.  The  one  in 
Early's  front,  west  of  Seventh  Street  road,  was 
Fort  Stevens,  with  Fort  De  Russy  on  its  left, 
from  which  it  was  separated  by  a  deep  ravine^ 
through  which  ran  Rock  Creek ;  the  one  on  the 
right  was  Fort  Slocum.  Fort  Stevens  had  been 
furnished  with  a  powerful  armament,  mostly  of 
siege  guns,  well  protected  by  embrasures  and 
traverses.  It  had  an  extensive  bomb-proof ;  and 
a  hollow  in  the  rear  was  capable  of  sheltering 
large  bodies  of  men  from  artillery  fire.  (jen. 
Augur,  commanding  the  defenses,  had  collected 
some  heavy  artillerymen,  and  a  miscellaneous 
force  of  militia,  convalescents,  invalid  corps, 
marines  and  sailors,  department  clerks  and  other 
employees  of  the  government,  and  placed  thenr 
under  command  of  Gen.  A.  McD.  McCook. 
The  whole  force,  prior  to  the  arrival  of  the 
Sixth  corps,  numbered  about  8,000  men.  The 
line  immediately  north  of  the  city  was  gar- 
risoned chiefly  by  the  150th  and  151st  Ohio  regi- 
ments of  too  days'  men,  two  or  three  companies 
in  each  fort,  and  by  detachments  of  volunteer 
artillery  of  (jen.  M.  D.  Hardin's  division  of  the 
Twenty-second  corps,  whose  two  brigades  held 
the  entire  line  of  sixteen  forts  from  the  Po- 
tomac, above  Chain  Bridge,  to  the  Eastern 
branch.  The  cavalry,  under  command  of  Col. 
Lowell,  consisted  of  detachments  of  the  2d  Mas- 
sachusetts, 8th  Illinois,  and  i6th  Pennsylvania, 
in  all  about  1,000  men,  and  was  in  advance  of 
the  works  from  the  Potomac  to  Fort  Stevens. 
When  Early,  who  was  within  sight  of  the  dome 
of  the  capitol,  had  seen  the  works,  thought  to 
be  feebly  manned,  he  ordered  Rodes'  division 
into  line,  in  front  of  Fort  Stevens,  and,  about 
1.30  P.M.  when  the  skirmishers  were  within 
range,  the  Union  artillery  in  Fort  Stevens,  under 
Capt.  Dupont,  opened  a_  rapid  fire,  douds  of 
dust  appeared  rising  behind  the  fort,  and  soon 
a  Union  column  was  seen  —  a  body  of  quarter- 
masters' employees  and  600  dismounted  cavalry, 
under  Maj.  G.  G.  Briggs  of  the  7th  Michigan, 
filing  into  the  works  on  the  right  and  left  of 
the  fort,  whose  skirmishers  advanced  to  the 
front,  before  whom  those  of  Rodes  fell  back, 
after  approaching  within  musketry  range  of 
Fort  Stevens  and  wounding  men  on  its  parapet. 
This  dashed  Elarly's  hope  of  getting  possession 
of  the  works  bjr  surprise  and  he  consumed  the 
rest  of  the  day  in  reconnoitering.  Meanwhile  a 
substantial  and  timely  reinforcement  had  ar- 
rived to  strengthen  the  Union  defense.  Gen. 
Grant  had  doubted  whether  Early  had  anything 
more  than  cavalry  in  Maryland,  but  had  sent 
Ricketts'  division  to  Baltimore,  and,  on  the 
night  of  the  9th,  a  few  hours  after  Wallace's 
defeat  on  the  Monocacy,  ordered  Gen.  Wright, 
commanding  the  Sixth  corps,  to  march  his  other 
two  divisions  from  the  lines  before  Petersburg 
to  City  Point,  14  miles,  where  he  arrived  at  day- 
light of  the  loth,  took  transports  and  by  2  p.m. 
of  the  nth  arrived  at  Washington,  where,  just 
arrived,  was  a  steamer  with  800  men  of  the 
Nineteenth  corps,  who,  having  reached  Hampton 
Roads  from  New  Orleans,  had  been  sent  directlj 
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to  Washington.  President  Lincoln  was  on  the 
wharf  to  greet  the  troops  on  their  arrival. 
"Wright  quickly  landed  his  troops  and  marched 
them  to  near  Fort  Stevens,  where  he  bivouacked, 
sending  900  men  to  relieve  those  that  had  been 
thrown  out  in  front  of  Fort  Stevens:  being  old 
soldiers,  they  immediately  intrenched.  Late  in 
the  evening  1,500  quartermasters'  employees, 
and  2,800  convalescents,  under  Col.  Frank  Price, 
from  nearly  every  regiment  ia  the  Army  of  the 
Potomac,  took  position  in  rear  of. Fort  Slocum, 
and  in  the  rifle-pits  on  either  side  of  it. 

After  nightfall  Early  called  a  council  of  his 
division  commanders,  and  a  conclusion  was  ar- 
rived at  to  assault  the  Union  lines  at  daybreak 
next  morning,  the  12th,  but,  during  the  night  a 
dispatch  was  received  from  Bradley  T.  Johnson, 
near  Baltimore,  that  two  corps  had  arrived  from 
Grant's  army,  and  this  caused  Early  to  delay 
the  attack  until  he  could  again  examine  the 
•works.  As  soon  as  it  was  light  enough  to  see 
he  rode  to  the  front  and  saw  that  the  works 
were  lined  with  troops,  and  gave  up  the  idea  of 
capturing  Washington,  but  decided  to  remain 
in  front  of  the  works  during  the  day  and  retire 
at  night. 

At  dawn  of  the  12th  Early  was  seen  in  posi- 
tion, with  part  of  his  command,  at  the  Rives 
House,  on  the  right  of  Silver  Spring  road,  on 
rising  ground,  surrounded  by  shade  trees,  with 
an  orchard  near,  giving  cover  to  sharpshooters, 
who  commanded  the  Union  skirmish  line  from 
this  point  and  also  from  McLay's  House  on  the 
left  of  the  road.  Wheaton's  brigade  of  the 
Sixth  corps  was  thrown  out  on  the  skirmish 
line  in  front  of  Fort  Stevens  and  instantly  the 
Confederate  sharpshooters  began  their  work. 
Skirmishing  continued  until  the  middle  of  the 
afternoon,  when  Wright  pushed  out  Bidwell's 
brigade  of  the  Sixth  corps,  formed  in  two  lines 
with  orders  to  join  Wheaton  in  an  attack  upon 
the  Confederates  at  the  Rives  House.  The  guns 
of  Fort  Stevens  and  Fort  Slocum  opened  a 
rapid  fire  and  at  a  signal  from  Wright,  who 
stood  on  the  parapet  of  Fort  Stevens,  President 
Lincoln  at  his  side,  Bidwell  moved  forward,  and 
with  Wheaton's  brigade,  which  formed  an  ad- 
vance line,  drove  the  Confederates  from  the 
Rives  House  and,  after  a  sharp  fight  from  ris- 
ing ground  beyond,  and  back  for  a  mile  upon 
Rodes'  main  line,  where  farther  advance  was 
stayed,  but  the  skirmishing  was  kept  up  until 
late  in  the  night,  and  the  ground  gained  in- 
trenched. The  engagement  was  witnessed  by 
cabinet  officers,  other  officials  and  some  ladies 
from  behind  the  parapet  of  Fort  Stevens,  where 
also  the  President  was  ordered  by  Gen.  Wright, 
when  the  engagement  opened  and  men  were 
being  wounded  on  the  parapet.  The  Union  loss 
was  over  200,  of  whom  150  were  of  Bidwell's 
brigade,  including  two  regimental  commanders 
of  the  brigade  killed  and  others  wounded. 

On  the  left,  near  Fort  Reno,  Lbvell's  900 
cavalry  had  heavy  skirmishing  with  McCaus- 
land's  cavalry  brigade,  and  drove  it  back  on  the 
Georgetown  road  until  infantry  came  to  Mc- 
Causland's  support.  That  night  Early  fell  back 
through  RockviUe,  marched  all  night  and  halted 
■near  Damestown.  Lovell's  cavalry  pushed  after 
Early  on  the  morning  of  the  13th  as  far  as 
Rockville,  where  it  was  attacked  and  driven 
back  by  McCausland,  with  a  loss  of  30  killed 
and  wounded,  after  taking  38  prisoners.  At 
woon  Wright  marched  after  Early  with  two  divi- 


sions of  the  Sixth  corps,  followed  by,  Emory's 
division  of  the  Nineteenth  corps.  Early  re- 
sumed his  march  from  Darnestown  and  crossed 
the  Potomac  at  White's  Ford,  near  Leesburg,  on 
the  morning  of  the  14th,  heavily  laden  with  the 
spoils  of  war.  The  Union  loss  during  the  three 
days  was  between  350  and  450.  Early  left  30 
dead  and  70  wounded  on  the  field  and  lost  over 
200  prisoners,  not  including  his  wounded.  The 
loss  on  both  sides  was  comparatively  small,  but 
the  event  is  memorable  in  that  it  was  the  only 
occasion  in  the  history  of  the  country,  where 
hostile  armies  met  so  near  the  seat  of  govern- 
ment, and  men  fell  in  battle  within  the  bound- 
aries of  the  District  of  Columbia.  Consult: 
•Official  Records,>  Vol.  XXXVH.;  Early,  <The 
Last  Year  of  the  War  for  Independence*;  The 
Century  Company,  *  Battles  and  Leaders  of  the 
Civil  War,>  Vol.  IV.  e.  A.  Carman. 

Washington,  Ga.,  village,  county-seat  of 
Wilkes  County ;  on  the  Georg^ia  Railroad ;  about 
55  miles,  in  direct  line,  northwest  of  Augusta. 
It  is  the  northern  terminus  of  the  Washington 
Branch  Railroad  (Georgia  Railroad),  which 
connects  at  Barnet  with  the  main  line.  Mineral 
springs  noted  for  their  medicinal  properties  at- 
tract here  many  health-seekers.  'The  surround- 
ing country  is  devoted  mainly  to  agriculture. 
The  manufactures  are  flour  and  lumber  prod- 
ucts. The  principal  buildings  are  the  county 
court-house,  six  churches,  and  the  schools.  It 
has  a  high  school,  opened  in  1893,  Saint  Jo- 
seph's Academy  (R.  C),  public  and  parish 
schools,  and  Saint  Joseph's  Orphanage.  There 
are  two  banks  having  a  combined  capital   of 

f 1 12,000  and  deposits  amounting  to  $241,000. 
'op.  (1890)  2,631;  (1900)  3,30a  The  popula- 
tion of  the  town  of  Washington,  which  is  a  part 
of  the  village  in  industrial  and  commercial  life, 
is  about  4,500. 

Washington, 111.,  city  in  Tazewell  County; 
on  the  Chicago  &  Alton,  the  Toledo,  Peoria  & 
Western,  the  Atchison,  Topeka  &  Santa  Fe 
R.R.'s;  about  11  miles  east  of  Peoria  and  65 
miles  north  of  Springfield.  It  is  in  an  agricul- 
tural region.  It  has  wagon  and  carriage  works, 
a  furniture  factory,  flour  mill,  and  grain  eleva- 
tors. There  are  a  public  high  school,  estab- 
lished in  1876,  a  public  library,  and  two  private 
banks.     Pop.   (1910)    1,590. 

Washington,  Ind.,  city,  county-seat  of 
Daviess  County;  on  the  Evansville  &  Indiana 
and  the  Baltimore  &  Ohio  Southwestern  R.R.'s ; 
about  100  miles  southwest  of  Indianapolis  and 
20  miles  east  of  Vincennes.  It  is  in  an  agri- 
cultural and  coal-mining  region,  and  in  the  near 
vicinity  there  are  nine  large  coal  mines.  The 
chief  manufacturing  establishments  are  railroad 
shops,  flour  mills,  foundry  and  machine  shops. 
There  are  extensive  shipments  of  coal,  gram, 
live-stock,  flour,  and  vegetables.  The  city  has  four 
banks  which  have  a  combined  capital  of  $165,- 
000,  and  the  two  national  banks  have  deposit? 
amounting  to  $836,860.  It  has  a  high  school 
established  in  1874,  Saint  Simon's  Academy, 
public  and  parish  schools,  and  a  school  library. 
Pop.  (1910)  7.854. 

Wadiington,  Iowa,  city,  county-seat  of 
Washington  County;  on  the  Chicago,  Burling- 
ton &  Quincy  and  the  Chica^,  Rock  Island  & 
Pacific  R.R.  s ;  about  70  miles  southwest  of 
Davenport  and  50  miles  northwest  of  Burling- 
ton.   It  is  in  an  agricultural  and  stock-raising 
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region.  -The  chief  manufacturing  establishments 
are  wagon  and  carriage  works,  cob-pipe  factory, 
pipe-organ  factory,  machine  shops,  and  cream- 
eries. The  principal  public  buildings  are  the 
county  court-house,  12  churches,  the  schools, 
banks,  and  business  blocks.  It  has  a  high 
school,  opened  in  1867,  an  academy,  public  and 
parish  schools,  and  two  libraries.  The  five 
banks,  two  national  and  three  State,  have  a 
combined  capital  of  $300,000  and  deposits 
amounting  to  $1,667,730.  Pop.  (1910  est.) 
4,400. 

Washington,  Kan.,  city,  county-seat  of 
Washington  County ;  on  Mill  Creek,  and  on  the 
Chicago,  Burlington  &  Quincy  and  the  Missouri 
Pacific  R.R.'s ;  about  90  miles  northwest  of  To- 
peka.  It  is  in  an  agricultural  region,  in  which 
the  principal  products  are  wheat  and  corn. 
Stock-raising  is  given  considerable  attention. 
The  industries  are  connected  chiefly  with  the 
farm  products  and  the  shipment  of  live-stock. 
There  are  a  high  school,  a  Friends'  Academy, 
two  national  banks,  two  private  banks,  and  a 
private  business  school.  Pop.  (1890)  1,613; 
(1900)  1,575;  (1910)  1,700. 

Washington,  La.,  town  in  Saint  Landry 
Parish  on  the  Bayou  Courtableau,  and  on  the 
Southern  Pacific  Railroad;  about  168  milts 
northwest  of  New  Orleans.  It  is  at  the  head 
of  navigation  on  the  bayou,  and  has  opportuni- 
ties for  shipping  freight  by  water  that  make  it  a 
commercial  centre  for  a  large  part  of  the  parish. 
There  are  brick  and  tile  works,  a  cotton  twine 
and  yarn  factory,  cotton  mills,  and  a  machine 
shop.  The  principal  shipments  are  rice,  cotton, 
sugar-cane,  and  corn.  The  State  bank  has  a 
capital  of  $50,000.  Pop.  (1890)  1,064;  (1900) 
1,197;  (1910  est.)  1,390. 

Washington,  Maine,  town  in  Knox 
County;  about  25  miles  east  by  south  of  Au- 

fusta.  It  was  incorporated  in  181 1  and  called 
'utnam ;  in  1823  the  name  was  changed  to 
Washington.  The  town  contains  several  vil- 
lages, in  all  of  which  there  are  manufacturing 
interests;  the  principal  manufactures  are  bar- 
rels, staves,  headings,  undertakers'  supplies,  cab- 
inet work,  and  lumber.  There  are  five  churches, 
a  high  school,  and  district  schools.  Pop.  (1910) 
814. 

Washington,  Mo.,  city  in  Franklin 
County;  on  the  Missouri  River  and  on  the  Mis- 
souri Pacific  Railroad;  about  55  miles  west  of 
Saint  Louis.  It  is  in  a  fertile  agricultural  re- 
gion. It  has  manufacturies  of  lumber,  flour, 
shoes,  cob-pipes,  leather,  musical  instruments, 
agricultural  implements,  and  furniture.  There 
are  made  extensive  shipments  of  packed  beef 
and  pork,  wheat  and  corn,  and  lumber  prod- 
ucts. There  are  six  churches,  public  schools, 
Roman  Catholic  and  Lutheran  schools.  The 
city  has  two  banks,  having  a  combined  capital 
of  $75,000  and  deposits  amounting  to  $786,630. 
Pop.  3,100. 

Washington,  N.  J.,  borough  in  Warren 
County :  on  the  Morris  Canal,  and  on  the  Lacka- 
wanna Railroad,  about  61  miles  west  of  Newark, 
and  12  miles  northeast  of  Easton,  Pa.  It  is 
near  the  base  of  Scott  Mountain,  on  the  south 
side,  and  is  in  an  agricultural  region.  The 
chief  manufacturing  establishments  are  piano 
and  organ  factories,  silk  mills,  machine  shops, 
and  furniture  factory.  There  are  six  churches, 
a  high  school,  founded  in  1882,  public  elemen- 


tary schools,  and  a  school  library.  There  are  twc 
banks,  having  a  combined  capital  of  $I50,00( 
and  deposits  amounting  to  $738,680.  Pop. 
(1910)  3.567. 

Washington,  N.  C,  town,  county-seat  of 
Beaufort  County ;  on  the  Pamlico  River,  and  on 
the  Atlantic  Coast  Line  Railway,  103  miles 
northeast  of  Wilmington,  N.  C.  It  is  at  the 
head  of  navigation  on  the  river,  has  freight  con- 
nections by  water  with  the  Atlantic  coast  ports 
and  the  West  Indies.  There  are  grain  elevators 
and  large  warehouses;  the  principal  exports  are 
fish,  vegetables,  flour,  and  fruit.  The  town  also 
contains  barrel  and  sash  factories,  lumber  and 
planing  mills,  and  steam  cotton  gins;  oyster 
fishing  is  an  important  industry.  There  are 
two  banks,  one  of  which  is  a  State  Bank  with 
$50,000  capital.  The  town  has  a  high  school, 
founded  in  1899,  with  a  school  library  of  about 
1,400  volumes  (in  1904).  Pop.  (1890)  3.545; 
(1900)  4,842;  (1910)  6,211. 

Washington  (N.  C),  Blilitary  Operations 

at.  This  place,  on  the  lower  Pamlico 
River,  was  taken  possession  of  by  Col. 
Stevenson,  with  a  detachment  of  the  24th  Mas- 
sachusetts, on  21  March  1862,  the  Confederates 
having  abandoned  it  on  the  approach  of  the 
Union  gunboats  convoying  the  troops.  Steven- 
son returned  the  same  day  to  Newbern,  but  the 
place  was  subsequently  occupied  by  Union  troops 
and  early  in  September  1862  was  held  by  a 
small  force  of  cavalry  and  infantry,  with  a  bat- 
tery of  four  guns,  under  Col.  E.  E.  Potter,  ist 
North  Carolina  (Union)  infantry,  supported  by 
two  gunboats  lying  in  the  stream.  At  early 
dawti,  6  September,  Potter,  with  the  greater  part 
of  his  command,  started  for  Plymouth,  leaving 
but  a  small  force  in  the  place,  when  Col.  S.  D. 
Pool,  at  the  head  of  five  companies  of  North 
Carolina  cavalry  and  mounted  infantry,  dashed 
into  the  town,  surprised  the  company  of  artillery 
in  the  barracks  and  captured  its  four  guns. 
Hearing  the  firing.  Potter  retraced  his  steps, 
and  after  a  sharp  fight  of  three  hours,  the  gun- 
boats assisting,  he  drove  Pool  out  and  followed 
him  eight  miles,  taking  some  prisoners.  The 
Union  loss  was  8  killed  and  26  wounded ;  the 
Confederate  loss,  13  killed  and  57  wounded. 
During  the  action  the  magazine  of  the  gunboat 
Pickett  exploded,  19  men  being  killed  and  6 
wounded. 

After  (Jen.  D.  H.  Hill's  failure  on  Newbern 
(q.v.),  in  the  middle  of  March  1863,  he  moved 
against  Washington,  appearing  before  it  on  the 
30th,  and  driving  in  the  Union  outposts.  Gen. 
J.  G.  Foster,  hearing  of  Hill's  movement,  lelt 
Newbern  by  steamer  on  the  29th,  arriving  at 
Washington  early  next  morning,  and  assumed 
command  of  its  garrison,  consisting  of  about 
1,200  men,  with  a  battery  of  artillery.  Gen. 
Lee  had  advised  against  an  assault  on  the  place, 
and  Hill  proceeded  to  invest  it  Batteries  were 
thrown  up  commanding  the  river  and  the  roads 
leading  to  the  town,  and  at  the  end  of  two  days 
communication  was  cut  off,  except  by  venture- 
some parties,  who  ran  past  the  water  batteries, 
carrying  ammunition  and  provisions  in  small 
boats.  At  daybreak  I  April  the  Confederates 
opened  fire  from  a  battery  of  Whitworth  guns 
on  the  south  side  of  the  river,  at  Rodman's 
Point,  98  of  the  shots  striking  the  gunboat 
Commodore  Hull.  Foster  threw  up  batteries  on 
the  north  side  of  the  river  to  draw  the  fire  away 
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from  the  gunboats,  and  ordered  the  troops  that 
had  followed  him  in  transports  from  Newbern 
to  be  landed  and  attack  the  Confederate  battery 
at  Hill's  point  in  the  rear,  while  the  gunboats  en- 
gaged it  in  front,  but  the  Union  officer  in  imme- 
diate command  of  the  troops,  considering  him- 
self not  strong  enough  for  the  purpose,  made 
no  eflfort.    On  4  April  the  gunboat  Ceres  ran 
past  the  batteries  with  a  good  supply  of  ainmu- 
nition.    The  siege  progressed  languidly  until  the 
8th,  when  the  Confederates  opened  and  kept  up 
a  heavy  fire  at  the  gunboats  and  at  Fort  Hamil- 
ton, on  the  land  side  of  the  town,  to  which  the 
fort  did  not  reply  for  want  of  ammunition.    On 
the  pfh  it  was  discovered  that  the  Confederates 
had  built  four  batteries  to  the  right  and  in  front 
of   Fort   Hamilton,  and   fortunately  two  small 
schooners  ran  the  blockade  during  the  day,  with 
ammunition,  with  which  it  was  supplied.    After 
the  failure  to  land  troops  and  attack  the  battery 
at  Hill's  Point,  transports  conveyed  them  back 
to  Newbern,  and  an  expedition  was  organized  to 
march  from  that  place  on  Washington  and  take 
the  Confederate  line  in  rear.    The  expedition 
consisted  of  15  regiments,  numbering  7,000  men, 
and  was  under  command  of  Gen.  Spinola,  who 
crossed  Neuse  River  on  the  7th  and,  reaching 
Blount's   Creek,   found   Pettigrew's   brigade   so 
strongly  intrenched  that  after  a  sharp  engage- 
ment on  the  9th  at  Blount's  Mills  he  withdrew 
to  Newbern.    The  Confederates  continued  their 
fire  upon  Fort  Hamilton  from  the  loth  to  the 
13th.    Several    ineffectual    attempts    had    been 
made  to  relieve  the  garrison,  when  Col.  H.  T. 
Sisson  offered  to  do  it  with  his  regiment,  the 
Sth  Rhode  Island.    The  transport  steamer  Es- 
cort  was   protected   by   bales   of  hay   on    her 
guards  and  deck;  the  troops  were  put  on  board, 
and,  sailing  from  Newbern,  on  the  night  of  the 
13th,  ran  past  the  batteries  and  up  the  river, 
with  not  a  man  injured,  and  landed  a  plentiful 
supply  of  ammimition  and  commissary  stores, 
much  to  the  chagrin  of  the  Confederates.    Next 
morning  the  Sth  Rhode  Island  was  placed  on 
the  line  of  works.    On  the  morning  of  the  15th 
Foster,   leaving  Gen.   Potter   in  command,   re- 
turned on  the  Escort  to  Newbern  to  organize 
an  expedition  to  raise  the  siege,  but  it  was  not 
necessary.    Hill  gave  up  the  siege,  and,  on  the. 
night  of  the  15th  fell  back  toward  Greenville. 
Washington  continued  in  Union  possession  until 
after    the    Confederate    capture    of    Plymouth 
(q.v.),  when  Gen.  Grant  ordered  the  evacuation 
of  the  place,  as  it  was  of  no  strategic  impor- 
tance.   It  was  finally  abandoned  30  April  1864, 
and  a  great  part  of  the  town  burned.    Consult : 
'Official  Records,'  Vol.  IX.,  XVII.,  XXXIII.; 
The  Century  Company's   <  Battles  and  Leaders 
of  the  Civil  War,'  Vol.  IV. 

E.  A.  Carman. 
Washington,  Ohio,  county-seat  of  Fayette 
County:  on  Paint  Creek,  and  on  the  Baltimore 
&  Ohio,  the  Ohio  Southern,  the_  Cincinnati  & 
Muskingum  Valley,  and  the  Cincinnati,  Hamil- 
ton &  Dayton  R.R.'s ;  about  75  miles  northeast  of 
Cincinnati  and  50  miles  southeast  of  Springfield. 
It  is  in  an  agricultural  region.  The  industrial 
establishments  are  boot  and  shoe  factories,  soap 
factory,  woolen  mills,  iron  works,  machine  shop, 
planing  mill,  and  flour  mill.  The  government 
census  of  1900  gives  the  number  of  manufac- 
tories as  67.  The  four  banks  have  a  combined 
-capital  of  $300,000  and  deposits  amounting  to 


$1499,000.  There  are  a  public  high  school, 
graded  elementary  schools,  a  library,  and  pri- 
vate business  schools.    Pop.  (1910)  7,277. 

Washington,  Pa.,  borough,  county-seat  of 
Washington  County;  on  Chartiers  Creek,  and 
on  the  Pennsylvania,  the  Baltimore  &  Ohio,  the 
Waynesburg  &  Washington  R.R.'s;  about  32 
miles  southwest  of  Pittsburg.  It  is  in  an  agri- 
cultural and  coal  region.  "The  chief  industrial 
establishments  are  tube  and  pipe  works,  steel 
works,  tin  plate  and  iron  works,  glass  factories, 
petroleum  works,  machine  shops,  and  foundries. 
The  government  census  of  1900  g^ves  150  manu- 
facturing establishments,  which  were  capital- 
ized for  $2,897,670,  and  in  which  were  em- 
ployed about  2,206  persons,  to  whom  were  paid 
annually  $1,052,616.  The  amount  paid  annually 
for  raw  material  was  $2,303,113  and  the  value  of 
the  finished  products  was  $4,667,330.  In  Jan- 
uary 1904  there  were  about  4,000  employees  in 
the  manufactories.  The  principal  public  build- 
ings are  the  county  court-nouse,  erected  in  1901, 
and  which  cost  about  $1,250,000 ;  the  Wasliington 
Hospital,  and  the  churches  and  schools.  There 
are  27  churches,  representing  13  different  de- 
nominations. The  educational  institutions  are 
Washington  and  Jefferson  College,  Washington 
and  Jefferson  Academy,  Trinity  Hall  Military 
School,  Washington  Ladies'  Seminary,  Wash- 
ington Business  College,  Practical  Commercial 
College,  10  public  schools,  one  Roman  Catholic 
parish  school,  and  the  Citizens'  Library.  The 
six  banks  have  a  combined  capital  of  $1,650,000, 
and,  excluding  one  private  bank,  the  deposits 
amount  to  $5,975,340  (January  1903).  The  gov- 
ernment is  administered  by  a  burgess  and  coun- 
cil of  21  members. 

Washington  was  first  settled  in  1768  by  peo- 
ple from  the  northern  part  of  Ireland.  The 
place  was  incorporated  as  a  borough  in  18 10:  in 
1901  the  boroughs  of  North  and  South  Wash- 
ington consolidated  with  the  borough  of  Wash- 
ington.   Pop.  (1910)  18,778. 

Washington     Academy     of    Sciences,     a 

society  for  the  promotion  of  scientific  learning, 
organized  in  i8?fe.  It  is  an  organization  uniting 
a  number  of  learned  societies  of  the  city,  includ- 
ing the  Anthropological  Society,  the  Biological 
Society,  the  Geological  Society,  the  National 
Geographic  Society,  the  Medical  Societj;  of  the 
District  of  Columbia,  and  the  Philosophical  So- 
ciety. The  last-mentioned,  organized  in  1871,  is 
the  oldest  of  the  societies  composing  the  acad- 
emy. The  academy  and  the  majority  of  the 
separate  societies  publish   'Proceedings.' 

Washington  Agricultural  College  and 
School  of  Science  (name  changed  to  "The 
State  College  of  Washington")  located  at  Pull- 
man, Wash.  It  was  founded  in  1890  in  pursu- 
ance of  the  national  land  grznt  act  of  1862,  en- 
dowing agricultural  and  mechanical  colleges, 
and  of  the  more  recent  national  policy  of  endow- 
ing a  school  of  applied  science  in  the  newer 
States;  it  was  determined  to  unite  the  work  of 
these  two  intn  one  institution,  of  which,  also  the 
State  agricultural  experiment  station  is  a  part. 
The  national  government  granted  to  the  Agri- 
cultural College  90.000  acres  of  land,  and  to  the 
School  of  Science  100,000  acres  of  land,  the 
proceeds  of  the  sale  of  which  will  constitute 
a  permanent  endowment  .  for  the  institutioR. 
Women  are  admitted  on  equal  terms  with  mea 
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The  regular  courses  are  divided  into  the  follow- 
ing departments:  (i)  Department  of  mathe- 
matics and  civil  engineering;  (2)  Department  of 
chemistry;  (3)  Department  of  botany  and  zo- 
ology; (4)  Department  of  agriculture;  (s)  De- 
partment of  horticulture;  (6)  Department  of 
English  language  and  literature:  (7)  Depart- 
ment of  economic  science  and  history ;  (8)  the 
department  of  mechanical  engineering,  includ- 
ing electrical  engineering:  (9)  Department  of 
modem  languages:  (10)  Department  of  min- 
ing engineering:  (11)  Department  of  Geology; 
(12)  Department  of  military  science  and  tactics. 
There  are  also  supplementary  courses  in  physics, 
Latin,  domestic  economy  and  education,  and 
the  following  special  schools:  the  prepara- 
tory school,  the  school  of  agriculture,  offering  a 
three  years'  practical  course  co-ordinated  with 
the  work  of  the  preparatory  school ;  the  school 
of  dairying,  with  a  special  course  of  eight 
weeks ;  the  school  of  pharmacy,  offering  a  two 
years'  course  and  conferring  the  degree  of  grad- 
uate in  pharmacy ;  the  school  of  veterinary 
science,  offering  a  three  years'  course  leading 
to  the  degree  of  doctor  of  veterinary  science ; 
the  school  o'f  business,  with  a  two  years'  course : 
the  school  for  artisans,  offering  a  practical 
mechanical  course  of  two  years.  There  are  also 
a  short  course  in  horticulture,  instruction  in 
music,  and  a  summer  science  school  for  teach- 
ers, offering  both  courses  for  advanced  study 
and  courses  in  scientific  method  and  nature  study 
for  the  elementary  grades.  The  degrees  of  A. 
B.  and  B.  S.  are  conferred  for  the  completion 
of  a  four  years'  course  in  the  regular  depart- 
ments ;  the  study  of  military  science  is  required 
of  all  male  students;  candidates  for  a  degree 
must  elect  one  of  the  other  10  departments  as 
major  for  the  four  years ;  in  the  more  technical 
departments  almost  all  the  studies  are  required ; 
in  other  departments  a  larger  opportunity  is 
given  for  election,  especially  in  the  junior  and 
senior  years.  Students  in  any  of  the  11  depart- 
ments may  receive  the  degree  of  A.B. ;  those  in 
any  but  the  department  of  English  language  and 
literature  and  the  department  of  modem  lan- 
guages, the  degree  of  B.S.  Graduate  work  is 
also  provided.  The  buildings  include  the  ad- 
ministration building,  scfence  hall,  college  hall, 
mechanical  hall,  Ferry  hall  (the  dormitory  for 
men,  named  for  the  first  State  governor  of 
Washington),  Stevens  hall  (the  dormitory  for 
women,  named  for  the  first  Territorial  gover- 
nor), the  mining  building,  Morrill  hall  (for  the 
department  of  chemistry),  the  gymnasium  and 
armory,  the  veterinary  hospital,  the  greenhouse, 
the  farm  and  dairy  buildings.  An  infirmary  was 
built'  in  1904.  The  scientific  laboratories  are 
well  equipped  with  modern  apparatus;  the  li- 
brary in  loio  contained  23.000  volumes,  in  addi- 
tion to  which  the  experiment  station  library  i» 
open  to  students.  The  .students  in  1910  num- 
bered   1,371,   the   faculty    1 10. 

Enoch  A.  Bryan. 

President. 
Washington  and  Jefferson  College,  located 
at  Washington,  Pa.  Three  classical  schools 
were  conducted  by  three  ministers  near  Wash- 
ington, the  earliest  opened  in  1780,  and  out  of 
these  schools  grew  the  academies  and  collep^s 
from  which  came  the  present  institution.  In 
1787  an  academy  was  founded  at  Washington 
under    the    leadership    of    three    Presbyterian 


ministers;  in  1790  the  court-house  where  the 
academy  held  its  sessions  was  burned,  and  the 
academy  suspended,  some  of  its  patrons  in 
1794  chartered  a  new  academy  at  Canonsburg, 
and  the  opening  of  this  school  stimulated  the 
reopening  of  the  Washington  Academy:  the 
Canonsburg  school  was  chartered  as  Jefferson 
College  in  1802,  and  the  Washington  sclio<-)l  as 
Washington  College  in  1806.  Many  attempts 
were  made  to  unite  the  two  institutions,  but  all 
failed  until  1865,  when  the  union  was  accom- 
plished under  the  present  name.  Even  then 
rivalry  existed  as  to  the  location  of  the  college, 
and  a  compromise  was  effected  by  having  a 
part  of  the  faculty  and  students  at  Canonsburg 
and  the  rest  at  Washington;  in  1869,  however, 
the  college  was  definitely  located  at  Washing- 
ton. The  control  is  vested  in  a  self-perpetuating 
board  of  trustees  of  31  members.  The  college 
offers  three  courses  leading  to  degrees,  the 
classical  (with  the  degree  of  A.B.),  the  Latin 
scientific  (degree  of  B.S.),  and  the  French 
scientific  (degree  of  B.S.).  These  three  courses 
differ  in  the  work  of  the  first  two  years,  and 
are  alike  in  the  lask  two,  in  having  the  same 
studies  required  and  the  same  electives  to  choose 
from.  There  is  also  a  course  in  civil  engineer- 
ing. To  aid  students  preparing  for  the  pro- 
fessions, courses  are  suggested  preparatory  to 
the  study  of  theology,  law,  and  medicine;  He- 
brew is  included  in  the  curriculum  for  the  benefit 
of  those  studying  for  the  ministry.  There  is 
also  a  preparatory  department.  There  are  seven 
scholarships  endowed  (1904),  and  a  student 
loan  fund.  The  college  occupies  16  acres  within 
the  limits  of  the  town ;  a  new  library  building, 
the  latest  addition  to  its  equipment,  was  erected 
in  1903-4.  The  property  and  endowment  of  the 
college,  including  amounts  pledged  at  the  cen- 
tennial celebration  of  1902,  amount  in  1004  to 
between  $900,000  and  $1,000,000.  The  students 
in  1910  numbered.  407,  and  the  faculty  21.  The 
total  number  of  alumni  is  4,084,  of  which  about 
1,650  entered  the  ministry,  q;o  the  law,  and  j6o 
the  medical  profession.  Of  the  alumni  who 
have  obtained  some  distinction  there  have  been 
4  members  of  the  cabinet,  11  governors  of 
States,  10  United  States  senators,  70  presidents 
of  colleges  and  universities,  20  State  supreme 
court  judges,  2  bishops  of  the  Protestant  Epis- 
copal Church,  and  28  moderators  of  General 
Assemblies.  James  D.  ^foFF^T. 

President. 

Washington  and  Lee  University,  located 
at  Lexington,  Va.  The  beginning  of  the  uni- 
versity was  the  foundation  of  Augusta  Academy 
in  Augusta  County,  Va.,  established  by  a  body 
of  Scotch  Presbj-terian  settlers :  this  academy 
in  1780  was  finally  moved  to  Lexington,  and  in 
1782  was  chartered  under  the  name  of  Liberty 
Hall  Academy.  This  charter  provided  for  a 
self-perpetuating  board  of  trustees,  thus  taking 
the  institution  from  the  direct  control  of  the 
Presbyterian  Church.  In  1796  the  academy  re- 
ceived a  generous  gift  from  Washington,  and  in 
1798  the  name  was  changed  to  Washington 
Academy.  In  1802  the  building  was  destroyed 
by  fire,  and  the  academy  for  several  vears  suf- 
fered serious  financial  difficulties.  When  re- 
lieved from  these  embarrassments  the  curricu- 
lum was  extended  and  the  name  changed  in  1813 
to  V.'rsl-ir;.-toi  College.    The  college  was  closed 
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during  the  Civil  War,  the  majority  of  its  stu- 
dents joining  the  Confederate  army.  Its  build- 
ings were  much  damaged  during  the  Federal  oc- 
cupation of  Lexington,  and  about  30  years  later 
it  received  a  Congressional  appropriation  as  re- 
muneration for  the  damage.  The  college  was 
reopened  in  1865,  with  Robert  E.  Lee  as  presi- 
dent. He  served  till  1870,  and  during  his  ad- 
ministration the  college  grew  rapidly  in  num- 
bers and  influence.  A  school  of  engineering 
was  established,  and  the  Lexington  Law  School 
(founded  1849)  became  a  department  of  the 
college.  In  1871,  soon  after  the  death  of  Gen- 
eral Lee,  the  name  of  Washington  and  Lee  Uni- 
versity was  adopted.  The  university  organiza- 
tion includes  three  schools:  (i)  the  School  of 
Arts;  (2)  the  School  of  Engineering;  (3)  the 
School  of  Law.  In  the  School  of  Arts  for  the 
degree  of  A.  B.,  the  courses  are  arranged  in 
three  groups, —  the  language  group,  the  Eng- 
lish and  history  group,  and  the  mathematics  and 
science  group.  The  work  is  entirely  elective, 
with  the  restriction  that  a  certain  minimum  of 
hours  must  be  elected  from  each  group.  The 
degrees  of  A.  M.  and  Ph.  D.  are  conferred  for 
graduate  work.  The  School  of  Engineeririg  of- 
fers three  courses,  in  civil  and  mining  engineer- 
ing and  chemistrj';  the  degree  of  B.  S.  is  con- 
ferred. The  degree  of  LL  B.  is  conferred  by 
the  School  of  Law  for  a  two  years'  course. 
Physical  training  is  systematic  and  thorough, 
and  a  certain  amount  of  regular  gymnasium 
work  may  be  credited  toward  the  A.  B.  degree. 
There  are  16  general  scholarships  in  addition  to 
high  school  scholarships  for  accredited  schools, 
alumni  association  scholarships,  and  one  law 
scholarship.  The  university  is  situated  on  gent- 
ly sloping  ground,  the  upper  part  of  which  ex- 
tends toward  the  campus  of  the  Virginia  Mili- 
tary Institute  (q.v.),  with  which  it  is  connected 
by  a  short  avenue.  The  buildings  include  the 
main  building;  the  Lee  chapel,  in  the  crypt  of 
which  General  Lee  is  buried;  Newcomb  hall 
(the  library)  ;  Tucker  hall  (the  law  building)  ; 
the  chemical  laboratory,  the  gymnasium;  engi- 
neering hall,  and  two  dormitories,  one  of  which 
wa«  completed  in  1904.  The  library  contained 
in  1910  about  50,000  volumes,  includuig  the  law 
library.  The  students  numbered  609  and  the 
iaculty,  42.  George  H.  Denny, 

President. 

Washington  College,  located  at  Chester- 
town,  Md.  It  was  chartered  as  a  college  in 
1782,  being  the  oldest  institution  of  collegiate 
grade  in  the  State.  It  was  the  direct  successor 
of  an  academy  with  which  the  Free  School  of 
Chestertown  (founded  in  1723)  had  been 
merged,  and  was  established  as  a  part  of  the 
proposed  University  of  Maryland.  General 
Washington  gave  his  consent  to  the  naming  of 
the  institution  for  him,  and  became  one  of  the 
board  of  visitors.  The  college  is  non-sectarian, 
and  receives  an  ajtpropriation  from  the  State. 
It  is  open  to  women.  The  college  offers  two 
collegiate  courses,  classical  and  scientific,  each 
leading  to  the  degree  of  A.  B.,  a  normal  course, 
and  a  preparatory  course  of  three  years.  There 
are  no  electives  in  the  collegiate  courses.  The 
normal  course  extends  over  three  years,  the 
first  year's  work  being  the  same  as  the  last 
year  of  the  preparatory  course;  the  study  of 
Latin  after  the  first  year  is  optional.  Gymnasium 
work  is  a  regular  part  of  all  courses.  There  are 
Vol.  ao — 14 


a  number  of  scholarships  established  by  th« 
State  for  both  collegiate  and  normal  courses. 
The  buildings  include  the  main  building,  normal 
hall  (a  dormitory  for  women,  built  by  the 
State),  and  the  gymnasium.  The  library  in 
1904  contained  5,000  volumes,  the  students  num- 
bered 119,  and  the  faculty  lo. 

Washington  College,  located  in  Washing- 
ton County,  Tenn.  It  was  chartered  as  an  academy 
in  1783,  and  as  a  college  in  1795,  and  was  the 
first  institution  of  higher  learning  west  of  the 
Alleghany  Mountains.  During  the  Civil  War, 
and  for  a  short  time  after  the  war,  the  resources 
of  the  college  were  seriously  crippled,  and  only 
a  course  of  academic  grade  was  offered.  Two 
thirds  of  the  board  of  trustees  must  be  Presby- 
terians, but  the  college  is  not  otherwise  under 
denominational  control.  Two  college  courses 
are  offered,  the  classical  leading  to  the  degree 
of  A.B.,  and  the  scientific  leading  to  the  degree 
of  6.S.  There  are  also  courses  in  music  and 
oratory,  a  preparatory  department  with  an  aux- 
iliary department  giving  mstruction  in  domestic 
science,  and  an  industrial  department  (estab- 
lished in  1892-3)  affording  opportunity  for  stu- 
dents to  pay  a  portion  of  their  expenses  by 
manual  labor.  The  campus,  consistmg  of  16 
acres,  occupies  an  elevated  site,  commanding  a 
view  of  the  surrounding  mountains;  the  build- 
ings are  the  recitation  hall,  the  boys'  dormitory, 
and  the  girls'  dormitory.  Salem  Church  is  used 
as  the  college  chapel.  The  students  in  1910 
numbered  140,  of  whom  100  were  in  the  colle- 
giate and  preparatory  courses. 

Washington,  Fort.     See  Fort  Washington. 

Washington,  Mount,  in  New  Hampshire, 
the  highest  peak  of  the  White  Mountains,  and 
the  highest  point  in  the  northeastern  part  of 
the  United  States.  Its  altitude  is  6^3  feet; 
it  is  east  of  Crawford  Notch.  Granite  is  the 
chief  rock  formation  of  the  whole  mass.  On  the 
east  side  there  are  many  deep  gorges,  and  sev- 
eral on  the  north ;  on  the  west  the  slope  is  steep. 
The  summit  is  rocky,  with  scanty  vegetation 
compared  with  the  lower  slopes  and  base,  where 
large  trees  are  numerous.  For  many  years  a 
carriage  road  has  extended  to  the  top,  and  since 
1869  a  rack-and-pinion  road  has  enabled  tour- 
ists to  ascend  to  the  summit  with  ease.  A 
United  States  meteorological  station  and  a  large 
hotel  are  on  the  summit. 

Washington,  Treaty  of,  a  treaty  between 
Great  Britam  and  the  United  States,  signed  8 
May  1871.  Under  its  terms  the  Alabama  claims, 
the  San  Juan  boundaries,  and  certain  fisheries 
disputes  were  settled  by  arbitration.  See  Trea- 
ties. 

Washington  University,  located  at  Saint 
Louis,  Mo.  It  was  founded  in  1853,  and  is  a 
non-sectarian  institution,  being  undjr  the  con- 
trol of  a  self-perpetuating  board  of^  trustees  of 
17  members.  Besides  the  Collegiate  Depart- 
ment, there  are  engineering,  law,  art,  and  med- 
ical departments.  The  college  confers  the  de- 
gree of  A.B.,  the  course  is  largely  elective,  the 
work  of  the  junior  and  senior  years  entirely 
so;  the  Engineering  Department  offers  courses 
in  civil,  mechanical,  electrical,  and  chemical  en- 
gineering, and  architecture,  and  confers  the  de- 
gree of  B.S.  For  graduate  work  the  university 
confers  the  degrees  of  A.M.,  M.S.,  Ph.D.,  and 
the  professional   degrees   of  civil,   mech^iical. 
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electrical,  and  chemical  engineer  after  not  less 
than  three  years  of  successful  active  practice. 
The  productive  funds  of  the  university  in  1910 
cniounted  to  $7,000,000;  the  libranr  contained 
110.000  volumes;  the  students  numbered  1,024, 
find  the  faculty  145.  See  also  Saint  Louis — 
Education. 

Washington,  University  of,  the  State  uni- 
versity located  at  Seattle,  Wash.  The  first  steps 
toward  the  establishing  of  the  university  were 
taken  by  the  first  territorial  legislature  in  1854, 
which  petitioned  Congress  for  a  grant  of  land; 
an  appropriation  of  two  townships  was  shortly 
afterward  made  by  Congress.  In  1855  the  legis- 
lature organized  the  Territorial  University  of 
Washington  in  two  equal  institutions,  one  lo- 
cated at  Seattle,  the  other  on  Boisfort  Plains, 
Lewis  County;  but  as  no  further  steps  were 
taken  toward  the  establishing  of  the  university, 
the  legislature  united  the  two  institutions  and 
fixed  the  location  in  Cowlitz  Farm  Prairie, 
Lewis  County.  This  shifting  policy  led  the 
people  of  Puget  Sound  region  to  mcorporate 
another  university,  and  the  fear  of  thus  dupli- 
cating institutions  led*  the  legislature  to  defi- 
nitely fix  the  location  of  the  University  of  Wash- 
ington at  Seattle,  and  to  appoint  a  board  of 
commissioners  to  select  and  sell  the  granted 
lands  and  establish  the  university.  Tlie  main 
building  was  completed  in  1862,  and  the  uni- 
versity opened  to  students  in  the  same  year. 
In  its  earlier  years  the  university  met  with 
many  difficulties,  chiefly  financial,  as  the  Terri- 
tory appropriated  no  money  for  its  maintenance 
until  1879;  its  progress  was  slow  until  1893. 
when  the  legislature  provided  a  new  site  and 
appropriation  for  building  purposes.  Since  that 
time  the  growth  of  the  university  has  been  both 
continuous  and  rapid,  and  it  has  taken  its  place 
as  the  real  head  of  the  educational  system  of 
the  State.  It  is  open  to  all  without  charge  for 
tuition,  except  in  the  School  of  Law.  The  board 
of  regents  consists  of  seven  members  appointed 
by  the  governor  with. the  approval  of  the  Sen- 
ate, for  a  term  of  six  years.  The  university 
includes  the  following  schools:  (i)  The  Col- 
lege of  Liberal  Arts;  (2)  the  College  of  En- 
gineering: (3)  the  School  of  Mines;  (4)  the 
School  of  Pharmacy;  (5)  the  School  of  Law. 
The  College  of  Liberal  Arts  offers  a  classical, 
a  literary,  and  a  scientific  course,  all  leading 
to  the  degree_  of  A.B.  In  each  course  half  the 
work  is  elective;  the  electives  include  a  major 
study,  selected  at  the  beginning  of  the  junior 
year.  Most  of  the  elective  work  falls  in  the 
last  two-  years,  but  there  is  some  in  the  sopho- 
more year,  and  in  the  freshmen  year  of  the 
literary  and  scientific  courses.  A  limited 
amount  of  gymnasium  work  is  required  for  the 
degree.  Courses  in  pedagogy  are  included  in 
the  curriculum.  The  degree  of  A.M.  is  con- 
ferred for  graduate  work.  The  College  of  En- 
gineering offers  four  courses,^  civi|,  electrical, 
mechanical,  and  chemical  engineering,  leading 
to  the  degree  of  B.S.  The  degrees  of  C.E., 
E.E.,  and  ^LE.  are  conferred  for  graduate  work. 
The  School  of  Mines  offers  two  courses  leading 
to  the  degree  of  B.S.,  mining  engineering,  and 
geoloio'  and  mining,  and  a  short  course  in  min- 
ing for  prospectors.  Graduate  work  is  offered 
which  leads  to  the  degree  of  E.M.  (engineer  of 
mines).  The  School  of  Pharmacy  has  a  two 
years'  course  leading  to  the  degree  of  graduate 


in  pharmacy,  and  an  advanced  four  years' 
course  with  the  degree  of  B.S.  The  School  of 
Law  provides  a  two  years'  course  which  leads 
to  the  degree  of  LL.B.,  and  admits  to  the  State 
bar  without  further  examination.  _  The  students- 
maintain  a  general  association  which  has  charge 
of  student  government,  debating  clubs,  a  dra- 
matic club,  and  several  special  associations  for 
members  of  certain  departments  of  study.  Six 
Greek  letter  fraternities,  and  three  sororities  have 
chapters  at  the  university.  The  university 
grounds  comprise  355  acres  lying  between  Lakes 
Union  and  Washington ;  the  plan  for  the  ar- 
rangement of  the  buildings  is  a  modification 
of  the  quadrangle,  all  buildings  being  grouped 
around  an  ellipse,  whose  major  axis  is  1,200 
feet  and  the  mmor  axis  650  feet.  All  buildings 
are  to  be  constructed  of  materials  found  in  the 
State.  The  buildings  erected  in  1904  are  the 
Administration  Building,  Science  Hall,  the  ob- 
servatory, the  assay  shop,  two  dormitories,  one 
for  men  and  one  for  women,  and  the  gymna- 
sium, containing  separate  exercise  rooms,  dress- 
ing rooms,  and  equipment,  for  men  and  women. 
The  scientific  laboratories  are  well  equipped  with 
modem  apparatus ;  the  library  in  1910  contained 
42,000  volumes;  in  addition  to  which  the  uni- 
versity owns  the  library  of  the  School  of  Law, 
1,000  volumes,  and  r,  special  library  of  American 
history,  350  volumes.  The  students  numbered 
2,156,  besides  a  summer  session  enrollment  of 
114,  of  whom  509  v/cre  in  the  College  of  Liberal 
Arts ;  and  the  facu  ty  1 13. 

"Thomas  F.  Kane. 

President. 

Washita,  wosHT-ta,  or  Ouachita,  a  river 
which  rises  in  Polk  County,  Ark.,  and  flows 
east  then  south  into  Louisiana,  entering  the  Red 
River  in  the  east  central  part  of  the  State. 
The  chief  tributaries  are  Saline,  La  Fourche, 
Tensas,  and  Little  Missouri.  The  part  of  the 
river  below  the  point  where  the  Tensas  enters 
is  often  called  the  Black  River.  The  Washita 
is  navigable  throughout  the  year  as  far  as  Cam- 
den, Ark.,  and  for  about  eight  months  to  Arka- 
delphia,  Ark.  The  total  length  is  about  600 
miles. 

Wash'o  Indians,  a  linguistic  stock  of 
North  American  Indians,  consisting  of  the 
Washo  tribe,  whose  original  range  extended 
from  Reno,  on  the  line  of  the  Central  Pacific 
Railroad  in  western  Nevada,  to  the  lower  end 
of  Carson  Valley.  The  vicinity  of  Carson  is 
now  the  chief  seat  of  the  tribe  and  here  and  in 
the  neighboring  valleys  there  are  about  200  living 
a  parasitic  life  about  the  ranches  and  towns. 

Wasps,  hymenopterous  insects,  typically 
belonging  to  the  family  Vespidai,  in  which  the 
head-shield  is  square  and  the  mandibles  _  or 
greater  jaws  short  and  toothed  at_  their  tips. 
The  wings  are  folded  once  longitudinally  when 
at  rest.  The  antennse  of  the  males  are  13- 
jointed,  those  of  the  females  and  neuters  or 
workers  12-jointed.  The  abdomen  is  egg- 
shaped  and  often  borne  on  the  thorax  by  a  slen- 
der stalk. 

The  true  wasps  differ  considerably  in  ap- 
pearance and  greatly  in  habits.  Some  of  them 
live  in  pairs  and  construct  simple  cells  of  mud 
which  are  attached  to  twigs,  beneath  stones, 
etc.,  and  stored  with  paralyzed  spiders  and  in- 
sects upon  which  the  larvae  feed ;  others  burrow 


Digitized  by 


Google 


WASSON 


into  the  steins  of  plants  or  the  ground  and  pro- 
vide for  the  young  in  a  similar  manner.  All 
such  are  known  as  solitary  wasps,  to  distinguish 
them  from  the  social  or  colonial  wasps,  and  are 
sometimes  separated  as  a  distinct  family  (£m- 
menid(e).  The  true  social  wasps  are  all  paper- 
makers  and  their  nests  are  sometimes  of  large 
size  and  shelter  a  great  many  individuals.  Un- 
like the  solitary  wasps  which  are  of  perfect 
males  and  females  only,  the  social  wasps  produce 
in  addition  a  caste  of  "workers"  or  mfertile 
females. 

Eumcnes  fraterna  is  a  well  known  solitary 
wasp,  easily  recognizable  by  the  long  and  slen- 
der pedicle  formed  by  the  basal  segment  of  the 
abdomen,  the  short  square  thorax,  and  long 
jaws.  Its  nests  are  dainty  spheres  about  half  an 
inch  in  diameter  constructed  of  mud  pellets  and 
attached,  often  several  in  a  row,  to  twigs  or 
walls,  and  sealed  after  being  provided  with  a 
fertilized  egg  and  a  supply  of  caterpillars.  Ody- 
nerus  and  several  related  genera  haying  very 
similar  habits  have  the  abdomen  sessile.  They 
are  often  gaily  colored  and  some  of  them  place 
their  mud  cells  within  hollow  galls  or  the  de- 
serted nests  of  other  insects.  Raphiglossa  forms 
burrows  in  the  pithy  stems  of  briers  and  stores 
its  cells  with  the  larvse  of  weevils.  Of  the 
social  paper-wasps  the  species  of  PoUstes  some- 
what resemble  Eumenes  in  the  slender  more  or 
less  petiolate  abdomen.  All  of  the  numerous 
species  build  a  single  tier  of  cells  supported  by 
a  central  pedicle  and  unenclosed  in  a  covering. 
Several  of  the  species  are  very  common  and 
well  known.  In  Fespa  the  abdomen  is  broad, 
robust,  and  sessile,  and  most  of  the  species, 
which  include  the  hornets  and  yellow  jackets,  are 
brightly  striped  with  yellow  on  a  black  or  brown- 
ground  color.  The  members  of  this  genus  ex- 
hibit the  largest  and  most  highly  developed 
wasp  communities.  A  common  Targe  species  is 
Vespa  maculata,  which  builds  the  large  oval 
grayish  paper-nests  so  well  known.  Externally 
they  consist  of  several  loose  covering  layers 
pierced  by  an  aperture  at  the  lower  end.  The 
interior  is  occupied  by  horizontal  tiers  of  combs, 
like  floors  in  a  house,  supported  by  columns,  and 
with  passages  between.  Each  cell  is  hexagonal, 
as  in  the  combs  of  bees,  but  the  material  is 
paper.  These  tiers  of  cells  are  built  in  succes- 
sion, the  upper  ones  first.  Sexually  wasps  are 
of  three  kinds,  males,  females,  and  neuters,  the 
two  latter  armed  with  an  exceedingly  venomous 
sting.  The  last  are  the  workers  in  the  hive; 
they  also  go  out  to  bring  in  provisions  for  the 
community.  Wasps  are  nearly  omnivorous, 
feeding  on  honey,  jam,  fruit,  butcher's  meat, 
and  any  insects  which  they  can  overpower.  A 
share  of  these  viands  is  given  to  the  males  and 
females,  whose  work  lies  in  the  vespiary  and 
in  providing  for  the  future  progeny  of  the 
colony.  The  cells  of  a  large  nest  may  amount 
to  more  than  15,000.  In  these  the  females,  which 
are  few  in  number,  deposit  eggs,  hatched  in 
eight  days  into  larvae.  These  go  into  the  chrysa- 
lis state  in  12  or  14  days  more,  and  in  10  more 
are  perfect  insects.  The  males  do  no  work. 
Most  of  the  workers,  all  the  males,  and  the  old 
females,  die  at  the  approach  of  winter,  and  in 
the  spring  each  surviving  female,  having  been 
impregnated  in  autumn,  looks  out  for  a  suitable 
place  to  form  a  new  vespiary,  and  builds  a  few 
cells  in  which  are  deposited  eggs  destined  to 
produr»  worlfpr*.    The  latter  then  assume  the 


duties  of  nest-building,  and  the  number  of  cells 
is  rapidly  increased  to  provide  places  for  the 
eggs  which  the  female  continues  to  lay  through- 
out the  summer.  F.  arenaria  is  a  smaller  species 
of  a  richer  yellow  color  and  similar  habits.  The 
yellow  jacket  (F.  vulgaris)  builds  similar  nests 
in  an  underground  chamber  reached  by  a  tun- 
nel, and  the  large  European  hornet  {V.  crabro), 
naturalized  in  portions  of  the  United  States, 
nests  in  hollow  trees. 

The  mud-dauber  wasps  belong  to  a  distinct 
family  (Sphecide).  These  have  the  greater 
part  of  the  abdomen  in  the  form  of  a  bulb 
borne  on  a  very  long  and  narrow  stalk  and  the 
head  is  supported  on  a  distinct  neck.  The  black 
and  yellow  species  of  Pelopoeus  make  the  famil- 
iar rough  mud-cells  which  are  so  commonly 
plastered  to  the  ceilings  of  bams,  outhouses,  and 
garrets,  and  which  are  packed  with  spiders  at 
once  paralyzed  and  preserved  by  a  thrust  of  the 
sting  through  the  nerve  ganglia.  Many  of  the 
numerous  other  genera  of  Uiis  family  burrow 
into  banks  or  along  paths,  but  all  have  the  habit 
of  provisioning  the  nest  with  spiders  or  cater- 
pillars. Some  of  them  are  very  large  and  hand- 
some wasps.  A  related  family  of  burrowing  or 
"sand®  wasps  is  the  Pompilida,  which  have  long, 
non-angulated  antennae  and  rather  small  eyes. 
A  very  fine  large  species  {Pepsisformosus), 
found  in  the  Southern  States,  is  known  as  the 
tarantula-killer  from  its  habit  of  attacking  that 
huge  spider,  with  which  its  cells  are  stored. 
Not  infrequently  a  very  large  wasp,  with  a 
stout,  heavy  body  about  1Y2  inches  long,  is  seen 
half  flying,  half  walking,  burdened  by  a  cicada 
which  it  has  captured  and  is  bearing  off  to  its 
burrow.  This  is  Sphe'cius  speciosus,  a  repre- 
sentative of  the  family  Bembccida,  which,  like 
the  last  two,  has  the  wings  unfolded  when  at 
rest  Still  another  interesting  family  of  fosso- 
rial  wasps  is  the  Mutillida,  or  wingless  wasps. 
Most  of  them  are  richly  colored  and  hairy ;  aiid 
are  seen  running  in  sandy  pathways.  They  are 
commonly  mistaken  for  ants,  but  sting  severely. 
There  are  numerous  other  wasps  which  cannot 
be  even  mentioned.  Suffice  it  to  state  that  the 
North  American  fauna  includes  about  1,500 
known  species,  arranged  in  17  families. 

Consult:  Cresson,  <Hymenoptera  of  North 
America'  (Philadelphia  1887)  ;  Lubbock,  <Ants, 
Bees,  and  Wasps'  (New  York  1876)  ;  Ormerod, 
•British  Social  Wasps'  (London  1868);  Pack- 
ard, 'Guide  to  the  Study  of  Insects'  (New 
York  1880)  ;  Comstock,  <  Manual  for  the  Study 
of  Insects'  (Ithaca  1895)  ;  Sharp,  'Cambridge 
Natural  History,'  Vols.  V.  and  VI.  (New  York 
189s). 

Wasson,  wos'on,  David  Atwood,  Ameri- 
can clergyman  and  author:  b.  Brooksville,  Me., 
14  May  1832;  d.  West  Medford,  Mass.,  21  Jan. 
1887.  He  entered  Bowdoin  College  in  1845, 
but  remained  only  one  year;  went  to  sea  in 
search  of  health;  studied  law  and  for  a  short 
time  practised ;  and  in  1848  entered  the  Ban- 
gor Theological  Seminary.  In  1851  he  became 
minister  of  a  Congregational  church  at  Grove- 
land,  Mass.,  took  charge  there  of  an  independ- 
ent society  with  which  he  remained  until  1857, 
with  an  interval  of  six  months  at  Worcester, 
Mass.  In  1865  he  was  called  to  the  Twenty- 
eighth  Congregational  Society  (Theodore  Par- 
ker's), Boston,  but  soon  retired  on  account  of 
illness.    Afterward  he  resided  for  several  years 
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In  Germany,  and  finally  settled  at  West  Med- 
ford.  A  profound  thinker  and  writer,  of  strik- 
ing originality,  and  with  a  style  equally^  power- 
ful and  brilliant,  Wasson  contributed  in  prose 
and  verse  to  various  periodicals  —  the  'North 
American  Review,*  'Atlantic  Monthly,'  'Chris- 
tian Examiner,*  'Radical,'  etc. —  his  subjects 
including  political  philosophy  and  government, 
economics  and  religion,  ethics  and  social  reform. 
The  principal  collection  of  his  verse  is  the  vol- 
ume of  'Poems'  (1888),  edited  by  Ednah  D. 
Cheney,  including  'All's  Well,'  a  classic  of 
faith;  'Babes  of  God,'  a  psean  of  Wasson's  op- 
timistic philosophy;  'Seen  and  Unseen'; 
'Ideals' ;  'Orpheus' ;  'Scipio  to  the  Senate' ; 
and  others,  equally  striking  in  thought  and  ex- 
pression. 

Waste,  or  By-products.  Waste  is  such 
material  as  is  rendered  either  wholly  or  par- 
tially useless  in  the  manufacture  of  products 
and  articles  of  all  kinds,  but  the  name  is  some- 
times retained  long  after  a  substance,  at  one 
time  of  little  or  no  value,  has  been  utilized. 
When  iron  ore  is  smelted,  or  coal  distilled,  or 
common  salt  converted  into  soda,  waste  in  some 
form  results  from  the  operations.  In  every 
manufacturing  process,  mechanical  or  chemical, 
there  is  waste.  The  examples  given  relate  to 
new  waste,  but  nearly  everything  we  use  wears, 
or  corrodes,  or  gets  broken  or  unshapely,  and 
so  rags,  and  rust,  and  scrai>s  arise.  On  the 
other  hand,  the  rust  which  arises  from  corrod- 
ing iron  is  utter  waste,  since  it  can  never  be 
profitably  collected  at  all.  In  respect  to  the 
value  of  "waste,"*  these  two,  among  familiar 
things,  may  be  taken  as  at  opposite  extremes. 
There  is  a  kind  of  waste,  for  the  most  part 
difficult  to  prevent,  which  goes  on  in  the  con- 
sumption 01  fuel,  and  in  certain  processes  of 
roasting  or  calcination  in  the  smelting  of  metals. 
Roundly  speaking,  the  best  designed  steam- 
engines  and  boilers  require  only  half  as  much 
coal  per  horse-power  per  hour  as  those  less 
skilfully  constructed,  and  the  fuel  unnecessa- 
rily consumed  by  bad  boiler  furnaces  is  largely 
iwasted  as  smoke  through  imperfect  combustion. 
The  utilization  of  blast  furnace  gases  for  heat- 
ing purposes,  and  the  recovery  of  tar  and 
ammonia  also  produced  by  the  coal  consumed 
in  these  furnaces,  form  an  instance  of  a  double 
saving  from  the  same  source.  In  the  report  of 
the  chief  inspector  of  alkali  works  for  1891, 
it  is  stated  that  the  plant  put  up  in  recent  years 
for  collecting  tar,  ammonia,  etc.,  at  57  Scotch 
blast  furnaces  cost  $2,223,000.  a  sum  fully  equal 
to  the  cost  of  building  the  furnaces  themselves. 
The  condensing  flues,  miles  in  length,  connected 
■with  some  lead-smelting  furnaces  are  modern 
examples  for  appliances  to  condense  lead  fume 
or  smoke  which  formerly  was  allowed  to  escape, 
causing  much  loss  of  lead. 

Some  instances  of  how  waste  in  a  solid  form 
arises  in  working  rock  and  other  mineral  sub- 
stances may  now  be  given.  In  shaping  and 
<lressing  granite  paving  stones  as  much  as  three 
fourths  of  the  rock  quarried  is.  in  some  instances 
at  least,  wasted.  This  waste  is  as  yet  only  very 
partially  utilized  for  road  metal,  and  in  small 
chips  for  "granolithic"  pavements.  The  oil  shale 
of  the  carboniferous  formation  in  Scotland,  from 
which  paraffin  (q.v.)  and  paraffin  oil  are  ob- 
tained, was  itself  looked  on  as  of  no  value  till 
1859.    Blast  furnace  slag  is  now  utilized  in  sev- 


eral wa^s,  and  in  a  number  of  cases  the  ac- 
cumulations of  other  kinds  of  slag  on  the  sites 
of  ancient  smelting  works  have,  in  modern 
times,  been  again  put  through  the  furnace  to 
extract  the  metals  left  in  them,  with  profitable 
results.  Some  of  the  refuse  from  the  old  sil- 
ver mines  of  Laurium  has  been  bought  up  by 
capitalists  for  this  purpose.  One  instance, 
though  not  of  very  recent  date,  may  be  given 
where,  by  the  production  of  a  by-product,  a  for- 
tune was  very  quickly  amassed.  About  1840 
Mr.  Askin  of  Birmingham  discovered  a  method 
of  separating  cobalt,  in  the  form  of  oxide,  from 
nickel,  two  metals  which  were  very  difficult  to 
separate.  This  oxide  of  cobalt  was  at  first  a 
waste  product,  but  before  very  long  it  was  put 
into  the  hands  of  potters,  who  readily  bought 
it  up  to  produce  a  blue  color  on  their  ware,  at 
the  then  rate  of  two  guineas  per  pound.  Among 
comparatively  recent  instances  of  utilization  of 
by-products  and  waste  products  in  the  chemical 
industries,  we  may  refer  to  the  importance  of 
the  substances  now  extracted  from  coal  tar 
(q.v.),  and  the  great  value  of  some  of  them  in 
the  manufacture  of  dyes.  Another  example  is 
the  recovery  of  binoxide  of  manganese  in  the 
production  of  chlorine  for  the  manufacture  of 
bleaching  powder  by  Weldon's  beautiful  proc- 
ess. Formerly  for  every  100  pounds  of  bleach- 
ing powder  made  about  100  pounds  of  the  native 
oxide  of  manganese  were  required.  Now  this 
manganese  is  recovered  and  used  again  and 
again  in  the  process,  with  only  a  loss  of  about 
S  per  cent  to  make  up  each  time  it  is  returned 
to  the  chlorine  still.  The  earlier  methods  of 
recovering  manganese  were  not  nearly  so  per- 
fect, and  therefore  were  not  much  used.  A 
process  for  the  utilization  of  chemical  waste  on 
a  great  scale  is  Chance's  method,  patented  in 
1888,  of  recovering  sulphiir  from  alkali  makers' 
black-ash  refuse. 

Passing  to  vegetable  substances,  the  various 
materials  besides  rags  used  in  the  manufacture 
of  paper  may  be  first  noticed.  Straw,  wood, 
and  esparto  fibre,  if  not  exactly  waste  products, 
were  at  least  undeveloped  substances  before 
they  became,  as  they  now  are,  so  largely  used 
in  paper  making.  Old  ropes,  flax,  and  jute  mill 
waste,  old  or  torn  pieces  of  paper  of  every  kind, 
are  all  serviceable  in  paper  mills  or  in  the  manu- 
facture of  millboard.  In  the  pulp  of  the  latter 
old  newspapers  bulk  largely.  Cotton  waste  is 
much  used  by  mechanical  engineers  for  cleaning 
purposes.  Sawdust  is  employed  in  several  ways. 
Corkcutter's  waste  has  become  of  high  impor- 
tance in  the  manufacture  of  linoleum  and  cork 
carpet.  From  the  bark  stripped  from  osier 
wands  the  useful  medicine  salicin  is  now  made. 
In  days  not  so  long  past  the  spent  madder  of 
our  large  dyeworks  was  suddenly  raised  from 
a  useless  to  a  valuable  material  by  treatment 
with  sulphuric  acid,  which  converted  it  into  the 
dye  called  garancin.  Madder  itself,  which  till 
1869  held  a  chief  place  among  our  dyestuffs,  has 
since  become  of  trifling  importance,  through  the 
introduction  of  alizarin  (q.v.).  From  the  sea- 
weed thrown  uo  on  British  shores  iodine  is 
obtained,  but,  though  some  is  also  used  as  ma- 
nure, much  of  it  is  allowed  to  decay.  One  of 
the  most  interesting  examples  of  what  has  been 
done  in  converting  a  waste  animal  product  into 
a  highly  useful  material  is  seen  in  the  case  of 
waste  silk.  Cocoons  do  not  yield  half  their 
weight  of  reeled  silk,  but  the  remaining  "waste* 
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portion  has,  through  the  ingenuity  of  an  Enghsh 
inventor,  become  the  raw  material  for  a  large 
spun  silk  industry.  In  Venice  artificial  flowers 
for  ladies'  headdresses  are  made  of  imperfect 
cocoons.  The  various  kinds  of  waste  from 
woolen  mills  and  from  the  cutting  up  of  woolen 
fobrics  are  either  worked  up  agam  into  yam  or 
felt,  or  are  ground  into  flock  for  paper  hangings. 
Glue  (q.v.)  is  made  from  parings  of  hide  and 
from  bone.  The  turnings  and  dust  of  the  ivory 
and  bone  turner  have  various  useful  applica- 
tions. Prussiate  of  potash  is  made  from  al- 
most any  waste  animal  matter,  such  as  parings 
of  horns  and  hoofs,  hair,  blood,  leather  cuttings, 
and  even  field  mice. 

Waste,  in  law,  the  result  of  any  act  or 
omission  by  the  tenant  of  any  particular  estate 
by  which  the  estate  of  the  remainder-man  is 
rendered  of  less  value.  Waste  is  of  two  sorts, 
voluntary  and  permissive;  the  former  being 
that  caused  by  active  procedure  on  the  part  of 
the  tenant,  such  as  the  destruction  or  altera- 
tion of  buildings,  the  latter  that  caused  by  negli- 
gence, such  as  the  allowing  of  buildings  to  fall 
out  of  repair.  On  the  theory  of_  permissive 
waste  as  (teveloped  at  common  law  is  based  the 
rule  which  throws  upon  the  tenant  the  responsi- 
bility of  making  all  ordinary  repairs  in  the 
premises  which  he  occupies.  Though  he  can- 
not strictly  be  required  to  make  repairs,  and 
is  not  liable  in  damages  for  any  failure  so  to 
do,  yet  in  case  of  an  action  for  waste  against 
him  his  onljr  defence  is  a  demonstration  that 
he  has  repaired  the  waste,  and  he  therefore 
prefers  to  maintain  the  premises  in  repair. 

Wastes,  City,  Disposal  of.  The  public 
wastes  of  a  city  which  must  be  cared  for  by  one 
of  the  municipal  departments,  commonly  the 
department  of  street  cleaning,  consist  of  street 
sweepings,  dead  animals,  condemned  market 
material,  household  refuse  —  garbage,  ashes,  and 
general  rubbish ;  and  trade  waste  —  paper,  pack- 
ing material,  etc.  When  these  have  been  col- 
lected, it  is  necessary  for  the  department  of  street 
cleaning  to  make  the  most  economical  and  least 
obnoxious  final  disposition  of  the  various  prod- 
ucts of  its  industry.  Many,  and  indeed  most,  of 
the  materials  collected  have  a  definite  and  con- 
siderable value  when  separate  from  material  of 
other  classes,  but  a  mixture  of  the  various  kinds 
of  refuse  has  no  value  except  the  little  which 
can  be  produced  by  separating  the  materials  by 
hand  picking. 

In  any  large  city  the  proper  treatment  of 
these  materials  calls  for  their  collection  in  five 
separate  classes:  (i)  Street  sweepings;  (2) 
dead  animals;  (3)  houshold  garbage  and  mar- 
ket waste :  (4)  ashes ;  (s)  household  rubbish  — 
cans,  bottles,  paper,  rags,  bits  of  metal  —  and 
trade  waste.  When  a  city  population  exceeds 
say  100,000,  the  amount  of  waste  is  sufficient  to 
warrant  this  classification,  because  the  resulting 
economies  will  counterbalance  the  attendant 
trouble  and  expense  of  keeping  and  collecting  the 
materials  separately.  ' 

(i)  Street  sweepings  consist  of  about  two 
thirds  horse  droppings  and  one  third  dust  and 
scrap  of  one  kind  and  another.  These  sweep- 
ings are  not  satisfactory  as  a  lowland  filling  be- 
cause of  the  large  proportion  of  organic  matter ; 
and  on  the  other  hand  the  material  has  small 
value  for  fertilizing  purposes  because  even  well 
kept  stable  manure  has  a  value  of  only  about  $2 


per  ton,  wholesale,  on  the.  basis  pf  the  price  of 
manufactured  fertilizers;  and  street  sweepings, 
from  their  admixture  with  other  dirt,  have  a 
fertilizing  value  of  only  about  $1.35  per  ton.  It 
is  evident  that  such  material  cannot  be  shipped 
far,  because  its  value  would  soon  be  equalled 
by  charges  for  handling  and  transportation; 
and  the  best  disposition  that  can  be  made  of  it 
is  to  send  it  out  as  a  farm  and  garden  dressing 
as  far  as  its  fertilizing  value  will  pay  the  freight. 
Before  the  days  of  high  grade  fertilizers,  such 
material  had  a  relatively  higher  value;  but  now- 
adays, only  in  small  cities  where  market  gar- 
dens and  farms  are  not  greatly  distant  from  the 
centre  of  population,  have  street  sweepings  any 
commercial  value  at  the  point  of  collection.  In 
1840  New  York  city  sold  its  street  sweepings  and 
manure  for  $38,711;  in  1850  the  amount  received 
was  $30,898;  in  i860  the  amount  was  $17,928; 
and  all  receipts  from  this  source  ceased  not 
many  years  later.  In  smaller  cities,  however, 
while  the  cost  of  sweeping  the  streets  will  ap- 
parently always  be  a  charge  on  the  citizen,  the 
value  of  the  sweepings  collected  from  paved 
streets  ought  to  pay  for  their  final  disposition.  _ 

(2)  In  the  matter  of  dead  animals,  it  is 
customary  to  contract  with  some  individual  or 
firm  for  their  prompt  collection  and  removal ; 
and  though  this  is  considered  a  service  and  is 
nearly  always  paid  for  by  the  city,  yet  the  value 
recovered  by  the  contractor  from  the  hides, 
bones,  grease  and  fertilizer-material  goes  a  long 
way  toward  equalling  the  expense  of  collection 
and  disposal ;  and  there  is  good  reason  to  believe 
that  the  value  of  this  material  when  scientifically 
treated  is  sufficient  to  meet  the  total  expense. 

(3)  The  third  class,  household  garbage 
(q.v.)  and  market  waste,  is  the  division  which 
causes  most  trouble  and  expense  in  any  city, 
large  or  small.  In  seaport  towns  it  has  usually 
been  cheapest  and  easiest  to  tow  the  mixed 
wastes  to  sea  and  to  dump  them  so  far  from 
shore  as  to  be  practically  unobjectionable.  In- 
land cities  and  towns,  however,  have  found  great 
difficulty  in  disposing  of  organic  waste,  because 
the  method  of  disposition  adopted  must  be  sat- 
isfactory at  once  to  the  community  and  to  its 
neighbors.  These  municipalities  have  usually 
endeavored  to  sell  their  edible  _  waste,  even  if 
not  very  fresh,  for  use  as  food  in  large  pigger- 
ies. Many,  too,  even  within  recent  years,  have 
used  it  as  food  for  milch  cows.  But  consumers 
of  the  pork  and  consumers  of  the  milk  have 
gradually  risen  in  protest,  and  guardians  of  the 
public  health  have  urged  many  reasons  why  the 
practice  should  be  abolished.  The  revenue  de- 
rived from  it  and  the  difficulty  of  finding  a  bet- 
ter method  have  been  serious  obstacles  to 
change ;  but  the  practice  has  generally  given  way 
to  the  compost  heap,  which  in  turn  has  usually 
died  an  early  death  from  the  vigorous  objections 
of  its  neighbors. 

When  mechanical  methods  were  sought,  the 
first  impulse  naturally  was  to  destroy  an  article 
which  had  been  the  source  of  so  much  danger 
and  trouble;  the  second  impulse  was  to  save  a' 
substance  which  was  known  to  be  valuable.  The 
development  of  these  two'  ideas  has  led  to  the 
invention  of  incinerating  and  utilization  meth- 
ods, respectively.  The  term  garbage  is  used 
here  to  signify  only  table,  kitchen  and  market 
refuse,  consistmg  of  animal  and  vegetable  scrap, 
always  wet  and  putrescible.  The  composition 
of  this  material  varies  with  the  season  and  with 
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tne  city,  but  the  average  in  America  is  approxi- 
mately :  Water,  70  per  cent ;  grease,  3  per  cent ; 
solid  fibre,  27  per  cent  Such  material  cannot 
be  burned  until  its  70  per  cent  of  closely-held 
water  has  been  freed  and  evaporated ;  and,  on 
the  other  hand,  its  grease  a'nd  fibre  have  com- 
mercial value  if  they  can  be  separated  from  the 
water  and  from  each  other. 

Every  housekeeper  knows  that  small  amounts 
of  garbage  can  be  quickly  disposed  of  by  a  good 
fire;  but  when  the  endeavor  is  made  to  destroy 
a  large  amount  of  garbage  by  a  poor  fire,  the 
trouble  begins.  In  all  cases  noxious  fumes  are 
produced,  and  escape  unless  the  temperature  is 
high  —  2,000°  F.  or  _  more,  and  freedom  from 
offensive  odors  is  gained  only  at  the  expense  of 
fuel.  The  organic  fumes  must  be  decomposed 
and  destroyed  within  the  furnace  itself,  and 
therefore  the  process  must  be  one  of  complete 
combustion  and  not  mere  evaporation  or  distilla- 
tion. When  a  small  amount  of  garbage  is  mixed 
with  a  large  amount  of  paper,  excelsior,  shop 
sweepings,  and  waste  coal  and  clinker,  the  in- 
cineration process  is  neither  difficult  nor  costly ; 
and  is  permissible  in  the  outskirts  of  a  town  or 
city  where  there  are  no  neighbors  within  a  mile 
to  be  troubled  by  the  fumes  which  in  practice 
always  escape  with  the  chimney  smoke  and  come 
to  the  ground  at  a  greater  or  lesser  distance  ac- 
cording to  the  force  of  the  wind.  Many  city  in- 
cinerators for  this  kind  of  waste  destruction  are 
in  use  in  the  United  States  and  Canada;  many 
of  practically  the  same  class  have  been  in  use  in 
England  for  a  long  time,  and  from  there  the 
practice  has  extended  to  Hamburg  and  some 
other  places;  but  none  of  these  incinerators  en- 
deavor to  burn  pure  garbage,  but  always  the 
mixture  above  mentioned.  As  a  matter  of  fact, 
there  is  enough  heating  power  in  a  pound  of  dry 
garbage  to  evaporate  the  water  from  the  next 
pound,  and  therefore  there  is  no  reason  why  a 
furnace  cannot  be  so  constructed  that  each  pound 
of  garbage  may  dry  the  next  succeeding  pound, 
and  garbage  thus  be  made  to  burn  itself,  with 
only  enough  added  fuel  to  insure  the  destruction 
of  fumes. 

Garbage  utilization  processes  all  aim  to  ex- 
tract the  grease  by  cooking  in  steam  or  in 
naphtha,  after  which  the  solid  material  or  fibre 
is  dried  and  ground  to  form  a  fertilizer  base. 
The  recoverable  grease  amounts  to  about  60 
pounds  per  ton  of  raw  garbage,  and  is  salable 
at  about  3  cents  per  pound.  The  dry  fibre  aver- 
ages 540  pounds  per  ton  of  winter  garbage,  and 
derives  its  value  from  the  presence  of  ammonia 
— 18  pounds  @  8c.=$iut4;  phosphoric  acid  — 
18  pounds  @  ic^iSc.;  potash — 6  pounds  @ 
3}/2C.  =  2ic.,  or  a  total  recoverable  value  of  $3.63 
from  a  ton  of  raw  winter  garbage.  Summer 
garbage  is  less  valuable  because  it  contains  more 
water  and  less  grease  and  fibre.  The  cost  of 
treatment,  when  the  quantity  is  large,  is  less 
than  the  value  of  the  material  recovered.  In 
American  cities  the  amount  of  garbage  collected 
averages  about  a  half  pound  per  citizen  per  day ; 
in  Europe  it  averages  less  than  a  quarter  pound. 
Many  people  object  to  keeping  separate  garbage 
cans  because  of  the  odors  which  arise  unless  the 
water  is  absorbed  by  a  mixture  of  ashes,  paper 
and  other  waste ;  but  in  a  large  city  where  gar- 
l»ge  is  collected  daily,  it  is  evident  that  material 
which  has  come  from  the  table_  within  24  hours 
must  be  odorless  and  unobjectionable,  and  that 
the  odors  arise  solely  from  the  cans,  and  from 


them  only  because  they  are  not  regularly  washed 
and  kept  clean. 

(4)  Ashes  are  always  available  for  lowland 
filling,  and  steam  ashes  are  particularly  sout:;ht 
by  builders  for  use  in  fireproof  floors,  as  a  foun- 
dation for  the  cement  floors  of  cellars,  and  as  a 
substratum  for  sidewalks  and  flagging.  The  ash 
output  amounts  in  the  northern  parts  of  Amer- 
ica to  nearly  three  quarters  of  a  cubic  yard  per 
citizen  per  year,  and  many  eflforts  have  been 
made  to  utilize  its  various  constituents  so  as  to 
save  the  cost  of  carting  or  boating  it  away  for 
filling  purposes.  Ordinary  household  ash  from 
anthracite  coal  consists  of:  Fine  ash,  50  per 
cent ;  coarse  ash,  stone  and  clinker,  30  per  cent ; 
coal,  20  per  cent.  Such  recovered  coal  has  a 
ready  cash  sale,  and  while  the  daily  value  of  the 
ash  from  a  single  building  is  probably  too  small 
to  pay  for  its  separation,  yet  the  process  may  be 
profitable  when  conducted  on  a  large  scale,  in 
proper  buildings,  and  aided  by  mechanical  means 
of  separation.  This  recovered  coal  has  an  aver- 
age heating  value  of  about  75  per  cent  of  that 
of  new  coal  and  has  many  advantages  as  house- 
hold fuel  because  of  its  ease  of  ignition,  and  its 
freedom  from  dust,  clinker  and  slate.  In  the 
borough  of  Manhattan,  New  York,  the  an- 
nual output  of  ash  is  not  far  from  1,500,000  cubic 
yards,  or  1,200,000  tons,  and  the  amount  of  re- 
coverable coal  contained  therein  is  not  far  from 
250,000  tons.  If  the  ash  collections  are  kept  free 
from  street  sweepings  and  garbage,  the  recovery 
may  be  made  by  a  machine  capable  of  separating 
coal  from  clinker;  and  the  value  of  the  recov- 
ered coal  will  be  nearly  sufficient  to  meet  the 
expense  of  ash  collection  and  disposal. 

(5)  The  class  of  waste  including  general 
rubbish  —  cans,  bottles,  old  rubber,  paper,  rags, 
bits  of  metal,  etc. —  is  a  perennial  delight  to 
scavengers,  who  withstand  dust  and  smells  in 
order  to  pick  out  these  things  from  a  mixed 
mass  of  animal  and  vegetable  refuse.  But  since 
city  authorities  have  learned  to  keep  the  differ- 
ent classes  of  waste  separate,  this  rubbish  has 
become  a  source  of  revenue  to  the  city  even  after 
paying  the  cost  of  collection  and  sorting.  Old 
cans  are  sold  at  $3  per  ton  for  their  solder  and 
value  as  material  for  cheap  castings.  Bottles 
are  of  two  classes,  "registered®  goods  —  bottles 
which  have  the  proprietor's  name  blown  in  the 
glass  —  and  plain  bottles  without  names.  The 
average  price,  at  the  place  of  collection,  for 
"registered*  bottles,  which"  by  law  may  be  sold 
only  to  their  original  owners,  is  one  cent  each. 
Plain  bottles  are  put  into  barrels  and  sold  to 
dealers  at  $1.50  per  barrel.  Broken  glass,  too, 
has  a  market  value  of  10  cents  per  bag.  Rubber 
scrap  is  worth  S  cents  per  pound  at  the  rubber- 
reclaiming  factories.  Waste  paper,  when  dean, 
is  worth  from  $4  per  ton  for  newspapers  to  $40 
per  ton  for  fine  white  paper,  the  average  price 
for  the  paper  collections  of  a  city  being  about  $9 
per  ton.  Rags  vary  in  price,  as  do  papers,  many 
of  the  rags  being  used  for  paper  stock.  These 
materials  have  such  value  that  only  a  small  pro- 
portion reaches  the  carts  of  the  department  of 
street  cleaning.  The  large  proportion  is  col- 
lected by  house  to  house  visitation  by  junk-cart 
men,  of  whom  there  are  in  the  borough  of  Man- 
hattan, for  instance,  some  400,  whose  purchases 
amount  to  about  $1,000  per  day;  and  only  the 
balance  is  collected  by  the  department  carts.  An 
idea  of  the  extent  of  the  trade  in  these  waste 
materials  may  be  gained  from  the  statement  that 
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the  yearly  collection  of  old  rubbers  in  the  United 
States  amounts  to  about  17,000  tons,  of  which 
some  600  tons  per  year,  worth  $50,000,  are  col- 
lected in  the  borough  of  Manhattan.  Some  of 
the  other  yearly  collections  in  Manhattan  are  as 
follows:  "Registered"  bottles  —  principally 
syphon  bottles  and  those  used  for  carbonated 
waters,  soda  and  beer — 2,000,000,  worth 
$20,000 ;  plain  bottles,  30,000  barrels,  worth 
$4Si000;  waste  paper,  $2,000,000  worth;  rags, 
$75,000  worth ;  bits  of  carpet,  string,  iron,  brass, 
etc.,  to  the  amount  of  several  thousand  dollars 
more.  Though,  as  said  above,  only  a  small  pro- 
portion of  these  things  goes  to  the  waste  heap, 
yet,  since  the  department  has  provided  separate 
carts  for  dry  rubbish,  the  city  has  received  an- 
nually nearly  $100,000  for  the  delivery  of  these 
collections  to  contractors  at  the  docks.  The 
various  materials  are  delivered  mixed  from  each 
cart,  and  some  $150,000  is  paid  annually  by  the 
contractors  to  laborers  who  sort  the  waste  into 
separate  piles,  after  which  it  is  sold  to  various 
dealers.  Allowing  a  reasonable  profit  to  the 
contractors,  it  is  probable  that  the  amount  re- 
ceived by  them  is  not  less  than  $300,000.  There- 
fore these  bits  of  scrap  thrown  away  by  the 
housekeeper  have  become  worth  $100,000  by  their 
collection  at  the  receiving  station,  and  have  be- 
come worth  $300,000  by  separation  into  their 
component  parts. 

The  problem  of  the  general  separation  of 
waste  materials  is  simple  in  the  household  but 
difficult  in  the  community.  It  is  all  a  matter  of 
education  in  ethics  and  community  economy,  and 
requires  strict  rules  with  sure  penalties  for  in- 
fraction. If  each  member  of  the  population 
would  increase  the  salable  value  of  his  house- 
hold wastes  one  half  cent  per  day  by  keeping 
these  wastes  separate,  the  total  amount  would  be 
sufficient  to  defray,  all  the  expenses  of  the  de- 
partment of  street  cleaning  in  any  city  in  the 
United  States.    See  Street  Cleakinc. 

C.  Herschel  Kovl, 
Consulting  Engineer, 

Watauga  Association,  in  American  his- 
tory a  name  adopted  by  a  party  of  settlers  who 
established  the  first  independent  civil  govern- 
ment in  North  America.  In  1768,  the  Six  Na- 
tions (q.v.)  agreed  to  surrender  all  the  lands 
between  the  Ohio  and  Tennessee  Rivers.  The 
first  settlers  were  largely  from  Virginia  and 
the  first  settlement  was  made  on  the  banks 
of  the  Watauga  River  in  1769.  The  Watauga 
Association,  established  in  1772  by  John  Sevier, 
James  Robertson  and  others,  subsequently  grew 
to  be  the  State  of  Tennessee.  Under  the  title 
"Articles  of  the  Watauga  Association,"  a  writ- 
ten constitution  was  drafted,  the  first  ever' 
adopted  by  a  community  of  American-bom  free- 
men.   See  Sevier,  John. 

Watctamaldng,  Modem.  It  is  an  ac- 
cepted fact  of  horological  history  that  the  port- 
able mechanism  from  which  has  been  evolved 
the  modern  pocket  watch  had  its  origin  in  Ger- 
many. And  until  the  last  half  of  the  19th  cen- 
tury the  watchmaking  industrjr  was  confined  to 
a  few  European  countries,  particularly  to  Switz- 
erland and  England. 

The  methods  employed  by  all  European 
watchmakers  involve  a  great  degree  of  indi- 
vidual skill  on  the  part  of  the  various  work- 
men, a  skill  which  can  be  acquired  only  by 
years  of  application  and  experience.    But  as  it 


is  the  custom  in  the  watchmaking  districts  of 
Europe  for  the  children  of  a  family  to  adopt 
the  line  of  work  pursued  by  the  parents,  the 
acquisition  of  superior  manual  dexterity  would 
tend  to  be  both  natural  and  easy.  Such  skill 
would,  however,  lie  within  narrow  limits.  For 
instance,  the  members  of  a  certain  family  would 
for  succeeding  generations  be  engaged  in  the 
making  of  a  given  piece  or  portion  of  the  watch, 
one  family  making  wheels,  another  regulators, 
another  dials,  etc.  The  several  parts  produced 
by  these  various  families  being  brought  together 
by  still  others^  who  fitted  them  to  each  other 
and  sold  them  in  the  form  of  completed  watches. 
Practically  the  same  methods  were  in  use  in  the 
watchmaking  districts  of  England.  But  while 
watchmaking  in  England  has  to  a.  great  extent 
declined,  the  Swiss  are  still  largely  engaged  in 
the  business,  but  their  methods  have  been  mate- 
rially modified  through  the  introduction  of 
American  machines. 

It  may  be  properly  said  that  Europeans  made 
watches  by  long  used  methods,  while  Amer- 
icans made  a  radical  departure  from  established 
ways  and  originated  a  system,  the  foundation 
of  which  may  be  briefly  stated  as  the  substitu- 
tion of  impersonal  machines  for  the  acquired 
skill  of  the  individual  workman.  A  half  cen- 
tury of  continued  growth  has  given  practical 
demonstration  of  the  correctness  of  the  theory 
on  which  this  system  was  founded.  It  is  con- 
ceded to  have  had  its  theoretical  origin  in  the 
mind  of  Aaron  L.  Dennison,  a  young  Boston 
watchmaker,  who  in  1849,  after  months  of  plan- 
ning and  endeavor,  succeeded  in  enlisting  the 
co-operation  of  Edward  Howard  and  his  part- 
ner, makers  of  accurate  instruments  of  various 
forms.  Having  secured  capital  to  the  amount 
of  $20,000,  they  built  a  small  factory  in  Ro5c- 
bury,  where  about  four  years  was  spent  in  pre- 
liminary work  and  in  the  production  of  a  few 
hundred  watches.  In  1854  a  new  factory  was 
built  in  Waltham,  Mass.,  about  ten  miles  from 
Boston.  This  factory,  after  numerous  changes 
and  additions,  now  exists  as  the  oldest  watch 
factory  in  America  and  the  largest  in  the  world. 
Here  really  began  the  manufacture  of  watches 
on  what  is  now  known  as  the  American  system, 
so  that  it  may  fairly  be  said  that  modern  watch- 
making belongs  peculiarly,  if  not  exclusively,  to 
America.  We  have  said  that  the  American  sys- 
tem of  watch  manufacture  employed  machines 
as  a  substitute  for  the  acquired  skill  of  the  in- 
dividual workman.  But  the  foundation  oi  the 
system  is  that  of  practical  uniformity  in  the 
measurements  of  large  numbers  of  any  given 
parts  of  watch  movements,  so  as  to  permit  of 
interchangeability. 

Manufacturing  on  the  basis  of  interchange- 
ability  may  be  said  to  have  been  in  its  infancy 
at  the  middle  of  the  last  century.  Doubtless 
that  system  had  its  finest  exponent  at  the  time 
in  the  United  States  armory  at  Springfield, 
Mass.,  where  were  manufactured  muskets  for 
the  use  of  the  army.  Mr.  Dennison  believed 
that,  notwithstanding  the  diminutive  character 
of  watch  parts,  as  compared  with  muskets,  it 
would  be  possible,  by  the  employment  of  suit- 
able machines,  to  manufacture  large  numbers 
of  such  parts  of  such  exact  uniformity  as  to  be 
readily  interchangeable.  The  original  American 
watch  factory  was  therefore  planned  on  that 
theory.  But  to  fully  equip  a  watch  factory  with 
tools  and  machines  capable  of  producing  work 
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in  that  systematic  way,  would  involve  the  em- 
ployment of  very  large  capital.  The  original 
factory  was  not  fortunate  enough  to  command 
sufficient  confidence  of  capitalists  to  enable  it  to 
do  more  than  make  a  beginning,  but  accom- 
plished enough  to  demonstrate  the  practicabil- 
ity of  the  system.  Its  development  has,  how- 
ever, been  continuous,  until  at  the  present  time 
machine  watchmaking  has  to  a  limited  extent 
been  adopted  in  Switzerland,  while  the  old 
methods  of  manufacture  in  England  have 
declined  to  such  an  extent  that  there  now  re- 
mains but  a  small  per  cent  of  the  former  busi- 
ness. 

A  watch  is  really  quite  a  simple  machine, 
containing  an  average  of  about  150  distinct 
parts.  By  actual  count  it  has  been  found  that 
the  production  of  all  these  parts  requires  over 
3,700  distinct  operations.  It  will,  therefore,  be 
readily  understood  that  the  manufacture  of 
watches  on  an  extensive  scale  is  one  of  the 
most  complex  and  exacting  manufacturing 
problems  ever  undertaken.  It  calls  for  high 
l^ade  talent  in  almost  every  direction,  and 
mvolves  an  intricacy  of  detail  which  can 
be  mastered  only  by  years  of  study  and  expe- 
rience. 

This  being  the  fact,  it  will  be  hopeless  to 
attempt  more  than  a  brief  and  fragmentary 
description  of  a  few  of  the  manufacturing  pro- 
cesses involved ;  and  it  should  be  understood  that 
the  methods  employed,  and  the  means  used, 
are  not  identical  in  all  American  watch  fac- 
tories, but  doubtless  they  are  as  diverse  as  the 
factories  themselves.  It  will  therefore  be  best 
to  indicate  the  most  advanced  methods  only, 
which  in  the  nature  of  the  case  can  be  found 
only  in  a  large  factory,  possessing  the  absolute 
requisite  of  plenty  of  capital ;  for  high  grade 
automatic  machinery  is  of  necessity  quite  ex- 
pensive, while  at  the  same  time  its  productive 
capacity  exceeds  the  requirements  of  a  small 
factory. 

Beginning  then  with  the  foundation  of  the 
watch  movement  —  the  *pillar  plate"  —  it  should 
be  said  that  these  larger  parts  (which  in  the 
cheaper  grades  of  watches  are  of  brass,  and 
in  the  better  grades  are  of  nickel  alloy)  are 
made  at  brass  mills,  from  dies  furnished  by 
the  watch  factories,  and  are  received  in  the 
form  of  blank  *punchings.*  After  these  blanks 
have  been  carefully  cleaned  they  are  placed  in  a 
tubular  magazine  located  at  one  extreme  of  a 
"facing  machine'*  directly  beneath  a  "carrier,* 
which  is  attached  to  the  extremity  of  a  swinging 
arm.  When  the  machine  is  put  in  motion  the 
carrier  descends  and  grasps  one  of  the  plate 
blanks  and  lifts  it  clear  of  the  magazine  and 
swings  around  to  a  point  directly  in  front  of  a 
suitable  chuck  or  holder  on  the  running  spindle 
of  the  machine,  which  at  that  instant  is  not  in 
motion.  The  carrier  then  descends  until  the 
blank  is  in  exact  line  with  the  axial  centre 
of  the  spindle.  When  in  this  position  the 
chuck  is  opened  to  receive  the  blank,  which  is 
pushed  into  the  waiting  chuck,  which'  imme- 
diately closes  tightly  upon  it._  The_  carrier  then 
rises  and  swings  to  a  position  midway  of  its 
excursions.  The  spindle  then  begins  to  re- 
volve at  a  suitable  speed,  and_  at  the  same  time 
moves  forward  so  as  to  bring  the  revolving 
blank  into  the  path  of  a  suitable  cutting  tool 
which  at  once  commences  to  move  toward  the 
axial  centre,  cutting  away  a  definite  portion  of 


the  blank,  and  leaving  it  with-  a  perfectly  flat 
and  smooth  surface.  As  soon  as  the  cutting 
tool  reaches  the  centre  of  the  blank,  it  is  with- 
drawn from  contact  and  returns  to  its  former 
position.  At  the  same  time  a  second  carrier 
swings  _  around  from  the  opposite  side  and 
places  itself  directly  in  front  of  the  chuck  con- 
taining the  faced  blank ;  the  grasp  of  the  chuck 
is  relaxed  and  the  blank  is  pushed  out  of  it 
and  into  the  second  carrier  which  at  once 
swings  around  and  deposits  it  in  the  chuck  of  a 
second  running  spindle  — a  duplicate  of  the 
first  In  this  second  position  the  other  side  of 
the  blank  is  faced;  then  a  third  carrier  takes 
the  now  double-faced  blank  and  de|K>sits  it  in 
a  receptacle  at  one  end  of  the  machine. 

As  the  movements  of  the  three  carriers  are 
simultaneouSj  and  the  cutting  tools  move  in 
unison  also,  it  will  be  seen  that  notwithstanding 
the  numerous  operations  whkh  succeed  each 
other,  a  completed  blank  is  deposited  at  one 
end  of  the  machine  at  practically  the  same 
instant  that  another  one  is  taken  at  the  other. 
Slight  modifications  in  parts  of  the  machine 
provide  for  desired  recesses  on  either  one  or 
both  sides  of  the  blanks.  These  machines  do 
their  work  on  plates  at  the  rate  of  1,800  per 
day,  so  that  it  will  be  seen  that  they  are  far  too 
productive  for  any  watch  factory  which  is  not 
organized  for  a  large  output 

Succeed mg  the  facing  operations,  just  de- 
scribed, comes  that  of  drilling  most  of  the  nu- 
merous holes  in  the  plate  needful  to  receive  the 
screws,  pins,  etc.,  for  attaching  the  "top  plate,* 
balance  cock,  pallet  bridge,  etc.  The  ordinary 
method  of  drilling  has  been  to  clamp  the  blank 
watch  plate  to  a  master  plate  or  "drill  jig,"  in 
which  were  the  required  holes  of  proper  size 
and  accurately  located,  which  holes  served  as  , 
guides  to  the  various  drills  required.  But  in- 
asmuch as  the  number  and  location  of  holes  in 
such  a  jig  were  necessarily  quite  limited  there 
was  involved  the  use  of  several  jigs  to  complete 
the  drilling  on  each  and  every  watch  plate. 
Of  course  also  an  operative  was  required  to 
insert  and  remove  the  plates  and  to  manipulate 
the  drills.  Following  the  operations  of  drilling 
there_  is  required  the  "threading"  or  tapping  of 
certain  holes  for  the  reception  of  screws.  This 
operation  involved  the  repeated  handling  of  the 
plates. 

D.  H.  Church,  the  mechanical  superintend- 
ent of  the  American  Waltham  Watch  Fac- 
tory, in  addition  to  other  machines  in  great  vari- 
ety, has  invented  an  automatic  plate-drilling 
machine  capable  of  both  drilling  and  tapping 
practically  all  of  the  holes  in  the  watch  plate, 
m  which  the  only  work  of  the  attendant  is  to- 
fill  with  blank  plates  the  magazine  at  one  end 
of  the  machine  and  remove  them  from  a  simi- 
lar magazine  at  the  other  end,  where  they  are 
automatically  deposited,  completely  drilled  ant" 
tapped.  In  some  instances  the  operations 
performed  on  each  plate  number  135,  and  the 
plates  are  delivered  at  the  rate  of  one  in  90 
seconds. 

Following  the  drilling^  of  the  plates  comes 
the  turning  of  the  required  recesses  in  both 
sides  to  make  room  tor  some  of  the  mov- 
ing parts  of  the  watch,  such  as  the  main- 
spring barrel  and  some  of  the  wheels  of  the 
"train* 

The  automatic  recessing  machines  are  also 
provided  with  delivering  and  receiving  maga- 
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ztnes  located  at  the  extreme  ends  of  the  ma- 
chines, and  between  them  are  a  number  of 
parallel  heads  each  provided  with  a  running 
spindle  and  "chuck,"  and  in  suitable  relation 
to  each  a  compound  slide  rest  carrying  a  spe- 
cial cutting  tool  adapted  to  the  work  to  be 
done.  Carrjring  arms  automatically  take  the 
plates  "from  the  magazine  and  the  successive 
chucks  and  transfer  them  to  the  next  in  order. 
But  this  transfer  must  be  done  with  the  ut- 
most exactness,  for  the  plates  must  be  so  held 
in  the  various  chucks  that  the  axis  of  revolu- 
tion shall  in  each  successive  operation  be  in  a 
new  but  definite  part  of  the  plate.  Moreover, 
the  plates  are  located  and  kept  with  utmost 
precision  in  their  proper  position  by  guide  pins 
m  each  of  the  clamping  chucks,  which  pins  cor- 
respond in  relative  position  with  certain  of 
the  drilled  holes  in  the  plates.  It  is  needful 
therefore  that,  as  the  plate  is  presented  to  each 
succeeding  chuck,  its  guide  pins  shall  be  ex- 
actly in  the  proper  position  to  enter  the  hole 
in  the  plate.  The  attempt  to  attain  the  re- 
quired exactness  of  movement  was  regarded 
at  first  as  a  bold  one,  but  complete  success 
justified  the  hopes  and  expectations  of  the  in- 
ventor. 

The  other  supporting  plates  of  the  watch 
are  treated  in  the  same  manner  as  the  pillar 
plates  above  described,  their  differing  forms  of 
course  demanding  correspondingly  differing 
chucks  and  holders. 

For  numerous  succeeding  operations  of  bor- 
ing, turning,  milling,  etc.,  special  machines  are 
provided,  many  of  them  bemg  exceedingly  in- 
teresting in  their  intricate  movements,  but  im- 
possible of  any  brief  description. 

The  American  system  includes  the  produc- 
tion of  every  portion  of  the  watch  in  one  estab- 
lishment, but  m  very  few  even  of  the  American 
watch  factories  has  this  ideal  been  attained. 
The  fact  that  certain  components  of  the  watch, 
such  as  dials,  hands,  mainsprings,  etc.,  which 
do  not  demand  extreme  exactness  in  fitting, 
can  be  imported  from  Europe,  or  produced  in 
special  factories,  has  enabled  a  number  of  in- 
complete factories  to  turn  out  watch  move- 
ments, in  considerable  numbers,  without  the 
investment  of  large  capital.  But  the  original 
American  watch  factory  is  equipped  for  the 
production  of  every  part  of  the  watch  move- 
ment, down  to  the  delicate  little  taper  pins 
used  to  confine  the  ends  of  the  hairsprings. 
By  means  of  special  machines  these  littlf  pins 
are  made  at  a  rate  exceeding  one  in  two  sec- 
onds. Even  the  fragile  enamel  for  coating  the 
dials  is  manufactured  from  the  raw  materials; 
as  also  the  pure  gold  ornaments  used  to  em- 
bellish "fancy  dials."  These  things,  however, 
do  not  demand  the  extreme  accuracy  which 
makes  watch  manufacturing  so  extremely  try- 
ing. 

It  may  be  proper  at  this  point  to  speak  of 
one  feature  of  watch  manufacturing  which 
might  seem  to  show  incompleteness  in  the  "sys- 
tem." For  many  years  the  original  American 
watch  company  manufactured  watch  cases  as 
well  as  movements.  But  as  their  watches  grew 
in  favor,  new  watch  com])anies  were  created, 
and  as  those  new  companies  did  not  attempt 
the  making  of  complete  watches,  other  factories 
were  organized  for  the  exclusive  manufacture 
of  watch  cases.  As  movement  making  has  in- 
creased, case  factories  have  also  been  multiplied 


to  an  extent  hardly  warranted  by  the  produc- 
tion of  movements.  All  case  factories,  how- 
ever, of  necessity  conform  to  the  standards  of 
measurement  furnished  by  the  movement  mak- 
ers, and  those  standards  are  so  practically  uni- 
form that  regular  cases  of  all  makers  will  fit 
corresponding  movements  produced  by  any  of 
the  regular  watch  companies. 

This  systematic  method  of  manufacturing  to 
standard  dimensions  is  of  exceeding  importance 
to  watch  dealers,  and  the  purchasing  public  also, 
as  the  customer  is  thereby  enabled  to  select  a 
watch  movement  of  any  desired  size  or  grrade, 
and  also  to  select  from  a  variety  of  cases  one 
of  such  style  or  weight  as  best  suits  his  taste. 
The  ability  to  make  independent  selections  of 
movement  and  case  is  one  of  the  advantages  of 
modern  watchmaking  made  possible  by  the 
American  system. 

The  use  of  automatic  machines  was  applied 
to  the  manufacture  of  the  smaller  portions  of 
the  watch  much  earlier  than  to  the  production 
of  the  plates,  as  above  described,  indeed,  it 
may  be  said  that  some  of  the  earliest  machines 
employed  were  semi-automatic.  But  so  radical 
have  been  the  changes  and  improvements  insti- 
tuted within  the  last  15,  and  especially  during 
the  last  eight  years,  that  methods  previously 
used  can  hardly  be  considere.d  as  modem  watch- 
making. 

One  of  the  most  interesting  of  those  which 
are  strictly  modern  is  one  for  the  turning  of  the 
delicate  arbor  on  which  is  mounted  the  most 
swiftly  moving  wheel  of  the  entire  watch,  the 
"balance."  _  The  fact  that  this  wheel  moves  with 
such  rapidity,  together  with  the  fact  of  its  lo- 
cation at  the  farthest  point  from  the  reservoir 
of  power,  in  the  mainspring,  makes  it  abso- 
lutely essential  that  it  should  be  subject  to  the 
least  possible  amount  of  running  friction. 
Consequently  the  pivots  of  this  "balance  staff* 
arc  exceedingly  minute.  It  is  of  course  an  ab- 
solute necessity  that  every  portion  of  the  staff, 
including  the  delicate  pivots,  should  run  abso- 
lutely true.  Exact  truth  was  a  difficult  attain- 
ment under  the  methods  ordinarily  used,  al- 
though great  care  was  used  to  avoid  any  stress 
or  distortion  of  the  staff,  by  a  very  gradual 
reduction  of  the  blank,  so  that  10  to  14  separate 
turnings  were  required  to  complete  a  staff.  By 
the  most  approved  modern  methods  and  ma- 
chines, all  of  the  required  turnings,  including 
the  pivots,  are  performed  before  the  completed 
staff  is  severed  from  the  rod  of  wire  from 
which  it  is  made.  So  complete  is  the  machine, 
and  so  accurate  and  rapid  is  its  operation,  that 
a  staff  is  delivered  from  the  machine  each  90 
seconds. 

The  pinions  of  various  sizes,  which  compose 
so  large  a  portion  of  the  time  train  of  the  watch, 
are  formed  from  the  best  quality  of  steel  rods, 
and,  as  this  wire  must  of  course  have  a  diame- 
ter as  great  as  the  largest  part  of  the  pinion, 
it  follows  that  a  large  proportion  of  the  mate- 
rial must  be  removed  to  bring  the  pinion  to  its 
finish  dimensions.  An  early  method  consisted 
in  first  cutting  the  wire  into  blanks  of  suffi- 
cient length,  then  to  insert  those  blanks  in  a 
suitable  chuck  in  the  running  spindle  of  a  lathe, 
and  with  a  suitable  tool  to  remove  the  metal 
from  the  projecting  end  so  as  to  bring  it  to  an 
accurate  i)(jint  or  centre.  The  blank  was  then 
reversed  in  the  chuck  and  the  oi)posite  end 
pointed  in  like  manner.    In  some  instances  a 
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portion  of  the  excess  metal  was  removed   in 
connection  with  the  operation  of  pointing. 

Following  this  somewhat  crude  method  of 
I>ointing  and  initial  turning,  came  the  inven- 
tion and  adoption  of  so-called  "roughing  out 
machines,'  in  which  a  rod  of  wire  is  inserted 
in  the  machine  which  automatically  cuts  off, 
points  and  turns  the  blanks  on  both  ends  and 
delivers  them  uniform  in  dimensions  and  re- 
quiring only  the  slight  finish  turnings  and  the 
cutting  of  the  teeth  when  they  will  be  ready 
for  hardening  and  tempering. 

A  later  form  of  machine  has  been  devised, 
which  takes  a  rod  of  wire  at  one  end  and  de- 
livers the  pieces  "finish  turned"  at  the  other  end. 

The  finished  blanks  are  then  placed  in  a 
magazine  or  "feeder*  in  a  cutting  machine 
which  automatically  takes  them  one  at  a  time 
and  forms  the  teeth  of  the  required  number 
and  shape,  the  work  oi  the  attendant  being  to 
keep  the  magazine  supplied  with  blanks,  and 
to  examine  the  pinions  occasionally  in  order  to 
detect  any  imperfections;  so  that  a  single  per- 
son can  easily  attend  six  cutting  machines. 
For  the  greater  convenience  and  comfort  of 
the  operator  a  chair  is  fitted  to  run  on  rollers 
on  an  iron  track  on'  the  floor.  These  rolling 
chairs  are  also  provided  in  connection  with 
numerous  other  machines  where  a  single  person 
attends  to  a  number  of  machines. 

WitBin  two  or  three  years  D.  H.  Church 
of  the  Waltham  factory  has  created  machines 
in  which  pinions  are  completely  turned  and  the 
required  teeth  are  cut.  All  the  work  being 
automatically  performed,  so  that  completed 
pinions  are  made,  the  last  operation  being  to 
sever  the  finished  pinion  from  the  rod  of  wire 
from  which  it  was  formed.  The  exactness 
with  which  these  machines  operate  makes  pos- 
sible the  production  of  pinions  which  could  not 
have  been  produced  with  tools  and  machines 
in  previous  use. 

The  limits  of  this  article  preclude  more 
than  the  brief  mention  of  a  few  of  the  features 
which  are  peculiar  to  modern  watchmaking. 
Only  one  additional  class  of  machines  will  there- 
fore be  mentioned.  As  each  watch  movement 
requires  from  30  to  50  screws  it  will  be  evident 
that  for  a  daily  product  of  more  than  2,500 
Watches  more  than  100,000  screws  would  be  re- 
quired. By  the  earlier  methods  employed  in 
American  watch  factories  an  active  man  could 
make  from  800  to  1,200  screws  per  day  so  that 
more  than  80  men  would  be  required  for  the 
production  of  this  large  number.  But  within 
a  few  years  screw-making  machines  have  been 
devised  which  are  capable  of  making  from  4,000 
to  10,000  screws  each  per  day,  and  being  en- 
tirely automatic  in  action,  a  single  attendant  is 
able  to  attend  six  or  more  machines. 

The  almost  absolute  uniformity  in  the  op- 
eration of  the  most  improved  modem  watch- 
making machinery  insures  a  resulting  product 
so  uniform  in  quality  and  dimensions  as  to 
make  need!ess_  the  minute  "fitting"  operations 
which  are  indispensable  in  work  produced  by 
even  the  earlier  American  methods.  So  ac- 
curately is  the  work  performed  that  many  of 
the  most  delicate  portions  of  the  watch,  whose 
exact  performance  is  absolutely  essential,  do 
not  come  together  until  all  the  finished  parts 
meet  for  the  final  assembling. 

It  may  appear  strange,  but  it  is  neverthe- 
less a  fact  that,  by  modem  methods,  watches 


are  not  made  by  watchmakers,  as  that  term  is 
generally  understood,  but  by  machines.  But 
when  the  numerous  portions  of  the  mechanism 
are  made  and  assembled,  the  work  of  the  skil- 
ful watchmaker  begins;  for  he  it  is  who  by 
means  of  the  skill  and  judgment,  which  come 
from  experience,  is  able  to  discover  the  indi- 
vidualities and  peccadillos  of  each  movement, 
and  so  remove  any  crankiness  that  its  perform- 
ance shall  be  satisfactory.  In  the  better  grades 
of  movements  there  may  also  be  required  cer- 
tain manipulations  to  "adjust"  the  watch  so 
that  errors  of  position  and  temperature  may  be 
compensated  for. 

It  has  already  been  saia  that  the  manufacture 
of  watches  by  modem,  that  is,  by  American 
methods,  is  a  very  complex  business,  involving 
the  employment  of  large  capital  and  demanding 
the  highest  executive  and  mechanical  talent. 

For  lack  of  some  or  all  of  these  prime  requi- 
sites a  large  number  of  watch  factories  in  Amer- 
ica have  met  with  fatal  disasters.  But  not- 
withstanding the  multitude  of  such  failures, 
and  the  further  fact  that  not  until  after  years 
of  struggle  and  financial  loss  did  any  of  the 
now  existing  watch  factories  receive  any  profit- 
able returns  whatever,  there  yet  seems  to  be  a 
peculiar  fascination  in  the  idea  of  watchmaking, 
so  that  new  factories  are  still  being  organized. 
The  wonderful  business  prosperity  of  the  past 
few  years  in  the  United  States  has  created  a 
demand  for  watches  which  the  more  advanced 
factories  could  not  possibly  meet,  and  has  given 
an  opportunity  for  the  smaller  and  poorer 
equipped  factories  to  profitably  market  their 
relatively  small  product.  It  is  gratifying  to  the 
pioneers  of  the  American  system  to  find  that 
the  superiority  of  machine-made  watches  is 
being  recognized  throughout  the  world. 

The  enormous  growth  of  the  railroad  busi- 
ness in  the  United  States  and  the  greatly  in- 
creased speed  at  which  trains  are  now  run  has 
made  absolutely  necessary  a  standard  of  time 
and  a  high  degree  of  accuracy  in  the  running 
of  all  time  pieces  which  are  in  any  way  con- 
nected with  the  running  of  trains.  These 
new  and  exacting  requirements  are  met  by  a 
few  high  grade  watches  with  special  adjust- 
ments to  position  as  well  as  temperature.  The 
natural  effect  of  the  requirements  of  the  rail- 
road time  service  has  been  to  establish  a  higher 
standard  of  accuracy  in  rate  for  watches  for 
the  general  public,  and  as  there  can  be  no  ar- 
bitrary standard  for  comparison,  or  for  refer- 
ence, the  ultimate  and  the  absolute  standard  is 
found  in  the  movement  of  the  stars. 

Very  properly  the  United  States  govern- 
ment, by  means  of  its  astronomical  equipment, 
at  its  naval  observatory  in  Washington,  is  able 
to  conduct  the  required  stellar  observations, 
and  through  the  agency  of  the  Western  Union 
Telegraph  Company  distribute  accurate  time 
signals  throughout  the  entire  country.  Previous 
to  the  establishment  of  this  government  system 
of  time  service,  the  American  Waltham  Watch 
Company  had  established  an  observatory  with 
a  complete  equipment  of  instruments  for  ob- 
serving and  recording  the  stellar  movements 
by  which  to  compare  its  watches.  This  equip- 
ment consists  of  a  fine  transit  instrument  and 
recording  chronograph  made  to  order  by  the 
famous  firm  of  Alvin  Clark  &  Sons,  together 
with  two  fine  mean  time  clocks  having  gravity 
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escapements,  made  in  the  American  Waltham 
Watch  Company's  factory,  and  in  addition  to 
these,  another  clock  regulated  to  sidereal  time. 
From  one  of  the  mean  time  clocks  time  signals 
are  constantly  transmitted  to  all  parts  of  the 
factory.  This  feature  of  providing  accurate 
timing  standards  is  peculiar  to  modern  watch 
manufacturing,  and  so  far  as  is  known  no 
watch  factory  in  the  Old  World  is  equipped  in 
this  manner.  But,  on  the  other  hand,  the  Royal 
■Observatory  at  Kew,  England,  and  the  Govern- 
ment Observatory  at  Neuchatel,  Switzerland, 
undertake  the  testing  of  the  limited  numbers 
of  watches  submitted  by  the  manufacturers  of 
those  two  countries. 

In  conclusion,  it  may  be  said  that  notwith- 
standing the  two  or  more  centuries  of  priority 
and  experience  enjoyed  by  European  watch- 
makers, their  extreme  conservatism  has  allowed 
them  to  be  outstripped  by  the  more  progressive 
manufacturers  of  America,  so  that  modern 
watchmaking  is  at  the  present  time,  and  in  its 
most  advanced  form,  an  exclusively  American 
achievement.  E.  A.  Marsh, 

General    Superintendent    American     IValtham 

Watch  Company. 

Waf  Chung,  or  Orange,  Mountains,  in  New 
Jersey ;  a  range  of  hills  west  of  Paterson,  Plain- 
field,  and  Orange,  extending  north  and  south, 
but  curving  westward  at  each  end.  Length, 
about  40  miles.  There  are  three  divisions  of 
the  range,  each  composed  cf  trap-rock,  which 
was  a  lava  flow  about  the  time  other  portions  of 
New  Jersey  were  in  a  more  advanced  stage 
of  formation.  The  mud  and  sand  covering  fol- 
lowed, and  now  the  ranges  are  mostly  shale 
and  sandstone.  The  trap-rock,  in  places,  forms 
elevations  from  300  to  400  feet  high,  the  soft 
sedimentary  beds  once  enclosing  it,  yielded^  more 
rapidly  to  erosion.  There  is  a  similarity  in  the 
material  composition  of  the  Watchung  Moun- 
tains and  the  Palisades,  the  difference  being 
more  in  the  direction  of  the  original  lava  flow. 
The  Palisades  sheet  was  not  a  surface  flow, 
but  was  forced  between  the  sedimentary  beds. 

Water,  a  universally  diffused  liquid,  the 
true  nature  of  which  was  not  discovered  till 
toward  the  close  of  the  i8th  century.  In  1781 
Cavendish  carried  out  a  series  of  experiments 
by  detonating  mixtures  of  cotnmon  air  and 
hydrogen,  or  dephlogisticated  air,  as  it  was 
termed.  He  showed  that  by  regulating  the  rela- 
tive quantities  "almost  the  whole  of  the  inflam- 
mable and  dephlogisticated  air  is  converted  into 
pure  water.*  Although  Cavendish  showed  ex- 
perimentally that  water  is  produced  by  bringing 
together  oxygen  and  hydrogen,  yet  to  Lavoisier, 
who  received  information  regarding  Cavendish's 
experiments,  must  be  assigned  the  merit  of  in- 
terpreting aright  the  experimental  results,  and 
of  proving  that  water  was  a  compound  sub- 
stance—  a  compound  of  hydrogen  and  of  oxy- 
gen. 

Water  may  be  produced  by  exploding  a 
mixture  of  two  volumes  of  hydrogen  with  one 
volume  of  oxygen ;  by  passing  hydrogen  over 
many  heated  metallic  oxides ;  and  in  various 
other  ways.  It  exists,  although  never  in  a  per- 
fectly pure  state,  in  immense  quantities  in  nature. 
The  composition  of  water  has  been  determined 
by  two  distinct  methods:  (i)  by  volumetric 
synthesis;  (2)  by  gravimetric  synthesis.  In 
volumetric  synthesis  of  water  measured  volumes 


of  pure  dry  hydrogen  and  of  pure  dry  oxygen 
are  mixed,  and  the  mixture  is  exploded  by  the 
electric  spark  while  standing  over  mercury;  the 
residual  volume  of  gas  is  then  measured;  it  is 
found  that  two  volumes  of  hydrogen  invariably 
unite  with  one  volume  of  oxygen.  In  the  second 
method  a  weighed  quantity  of  a  metallic  oxide 
(usually  cupric  oxide)  is  decomposed  by  means 
of  pure  dry  hydrogen  at  a  high  temperature,  and 
the  water  which  is  produced  is  weighed.  The 
decrease  in  weight  of  the  oxide  gives  the  quan- 
tity of  oxygen  m  the  water  formed;  while  the 
difference  between  the  total  weight  of  water 
and  the  weight  of  the  oxygen  gives  the  weight 
of  hydrogen  used.  It  is  found  that  16  parts  by 
weight  of  oxygen  are  always  united  with  two 
parts  by  weight  of  hydrogen  to  form  18  parts 
by  weight  of  water.  As  16  is  taken  to  be  the 
atomic  weight  of  oxygen  the  formula  of  water 
is  H,0. 

Water  is  a  colorless,  tasteless,  inodorous  li- 
quid. At  all  temperatures  below  0°  C.  it  is  a 
solid,  and  at  all  temperatures  above  100°  C.  it 
is  a  gas.  When  water  at  0°  is  heated  it  con- 
tracts until  it  reaches  the  temperature  of  4°  C, 
after  which  it  expands ;  conversely,  when  water 
at  100°  is  cooled  it  contracts  until  it  reaches 
the  temperature  of  4°  C,  after  which  it  ex- 
pands; 4°  C.  (=39.2  F.)  is  called  the  point  of 
maximum  density  of  water;  the  specific  gravity 
of  water  is  greater  at  this  than  at  any  other 
temperature.  The  fact  that  water  expands  on 
cooling  from  4°  to  0°  is  a  most  important  one. 
If  a  sheet  of  fresh  water  be  cooled,  the  upper 
layers  become  more  and  more  dense ;  they  there- 
fore tend  to  sink,  and  so  fresh  surfaces  are  ex- 
posed to  the  cooling  influences.  But  when  the 
temperature  of  the  mass  of  water  has  reached 
4°  and  further  cooling  of  the  surface  causes  an 
expansion  of  the  upper  layers,  which  continues 
until  these  become  ice;  these  layers  of  cold 
water  consequently  float  upon  the  warmer  water 
underneath;  hence  it  is  impossible  for  the  mass 
of  water  to  suddenly  freeze  throughout.  When 
water  passes  from  the  liquid  to  the  solid  state 
it  expands  to  the  amount  of  about  i-iith  of  its 
volume.  This  expansion  is  sufficient  to  bring 
about  a  large  quantity  of  mechanical  work ;  and 
to  it  the  bursting  of  water-pipes  during  frost  is 
to  be  largely  traced.  When  solid  water  becomes 
liquid,  or  when  liquid  water  becomes  gaseous, 
a  considerable  quantity  of  heat  is  rendered 
"latent."  Steam  issuing  from  boiling  water  is 
no  hotter  than  the  water  itself;  water  formed 
when  ice  is  melting  is  no  hotter  than  the  ice 
itself;  yet  heat  is  being  communicated  to  the  iee 
and  to  the  water.  The  latent  heat  of  water  is 
79  thermal  units;  the  latent  heat  of  steam  is 
536  thermal  units.  In  other  words,  in  order  to 
convert  unit  weight  of  ice  at  0°  into  water  at  0° 
a  quantity  of  heat  must  be  communicated  to  the 
ice,  which,  if  communicated  to  unit  weight  of 
water  at  0°,  would  raise  its  temperature  to  79° 
C.  In  order  to  convert  unit  weight  of  water  at 
100°  into  steam  at  100°  such  a  quantity  of  heat 
must  be  communicated  to  the  water  as  would 
suflice  to  raise  the  temperature  of  that  weight 
of  water  through  536°  C,  or  536  times  that 
weight  of  water  through  1°  C.  Before  water 
can  become  steam  the  upward  pressure  of  its 
vapor  must  overcome  the  downward  pressure  of 
the  atmosphere :  hence  it  follows  that  the  boiling 
point  of  water  is  conditioned  by  the  atmospheric 
pressure.    Water  boils  at  a  much  lower  tem- 
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perature  on  mountain  tops,  where  the  pressure 
IS  comparatively  small,  than  in  the  valleys. 

The  solvent  power  of  water  is  very  large. 
As  a  rule  hot  water  dissolves  larger  quantities 
of  solid  matter  than  cold.  As  has  been  men- 
tioned water  is  never  found  in  nature  in  a  state 
of  purity.  The  different  kinds  of  natural  waters 
may  be  divided  into  three  groups:  (i)  Rain 
water;  (2)  river  water;  (3)  spring,  including 
mineral  water  and  sea  water. 

Rain  water,  when  collected  before  it  touches 
the  earth,  contains  only  such  impurities  as  may 
be  derived  from  the  atmosphere,  chiefly  con- 
sisting of  oxygen,  nitrogen,  and  carbon  dioxide. 
The  rain  water  of  towns  contains  comparatively 
large  quantities  of  acids  and  of  soluble  salts. 
The  amount  of  these  substances  may  be  taken 
as  an  estimate  of  the  comparative  purities  of 
the  atmospheres  of  different  towns.  Rain  water 
collected  near  the  sea  is  rich  in  chlorides. 

River  water  varies  greatly  in  so  far  as  the 
nature  and  (juantity  of  the  substances  held  in 
solution  by  it  are  concerned.  The  soluble  con- 
stituents of  river  water  are  chiefly  such  as  may 
be  derived  from  the  rocks  through  which  the 
water  of  the  springs  which  have  fed  the  river 
has  percolated.  The  dilution  of  the  original 
spring  water  by  the  continual  influx  of  tributa- 
ries reduces  the  relative  quantity  of  solid  matter 
held  in  solution,  while  the  escape  of  carbon 
dioxide  during  the  exposure  of  the  surface  water 
to  the  air  causes  the  precipitation  of  those  salts 
which  were  held  in  solution  by  the  aid  of  the 
carbonic  acid.  River  water  is  often  largely  con- 
taminated by  the  drainage  of  towns  or  of  manu- 
factories situated  on  the  river  banks. 

Spring  Waters. —  The  soluble  constituents  of 
spring  waters  are  very  various.  In  some  springs 
tne  quantity  of  dissolved  solid  matter  is  but 
trifling,  while  in  others  it  amounts  to  2,000 
grains  per  gallon.  _  Spring  waters  are  usually  di- 
vjded  into  classes  in  accordance  as  one  or  other 
dissolved  constituent  predominates.  See  Min- 
eral Water. 

Sea  water  is  essentially  an  alkaline  chlori- 
nated water.  The  quantity  of  solid  matter  held 
in  solution  varies  in  the  waters  of  different  seas. 
Inland  seas,  as  a  rule,  contain  less  solid  matter 
than  the  ocean ;  thus  the  solid  content  of  the 
water  of  the  Black  Sea  amounts  to  about  1,760 
parts  per  million,  while  that  of  the  Baltic  aver- 
ages 17,700,  and  that  of  the  Atlantic  Ocean 
36,000  parts  per  million.  The  constituents  of 
sea  water  are  chiefly  chlorides  and  sulphates  of 
sodium,  magnesium,  and  potassium,  together 
with  bromides  and  carbonates,  chiefly  of  potas- 
sium and  calcium. 

Use  of  Water. —  In  considering  the  suitable- 
ness of  a  water  for  domestic  use  attention  should 
be  principally  paid  to  ( i )  the  source  of  the  sup- 
ply, (2)  the  total  solid  matter  held  in  solution  by 
the  water,  (3)  the  organic  matter  held  in  solu- 
tion, and  (4)  the  action  which  is  likely  to  be 
er.ercised  on  the  water  by  the  means  of  supply. 
Let  us  consider  these  points  briefly.  In  examin- 
ing the  source  of  a  water  supply  attention  should 
be  especially  paid  to  the  proximity  of  drains  or 
sewers  of  any  description,  and  to  the  likelihood 
of  contamination  from  these  sources.  The  na- 
ture of  the  soil  through  which  the  water  perco- 
lates should  also  be  inquired  into.  The  solid 
substances  held  in  solution  by  a  sample  of  water 
may  be  estimated  by  evaporating  a  measured 
quantity  of  the  water  to  dryness  in  a  platinum 


basin  heated  by  steam,  and  weighing  the  rest- 
due.  From  a  knowledge  of  the  total  solids  in 
a  water,  unaccompanied  by  any  further  informa- 
tion, no  reliable  conclusion  as  to  the  suitability 
of  such  a  water  for  potable  purposes  can  be 
deduced.  In  seeking  to  determine  whether  a 
sample  of  water  has  undergone  contamination 
with  hurtful  organic  matter  the  following  points 
are  to  be  more  particularly  attended  to:  (i) 
Estimation  of  the  amount  of  chlorine,  whether 
existing  as  hydrochloric  acid  or  as  a  chloride; 
(2)  estimation  of  ammonia;  (3)  estimation  of 
nitrates;  and  (4)  detection,  and  estimation,  if 
necessary,  of  poisonous  metals.  The  presence 
of  an  undue  amount  of  chlorine  generally  points 
to  contamination  with  anirnal  matter.  Pure 
waters  do  not  as  a  rule  contain  more  than  three 
to  four  grains  of  chlorine  per  gallon.  It  must, 
however,  be  borne  in  mind  that  such  waters  as 
flow  through  a  soil  rich  in  chlorides  —  such,  for 
instance,  as  the  waters  found  in  the  neighbor- 
hood of  the  Cheshire  salt-beds  —  always  contain 
large  quantities  of  chlorine.  The  sudden  ap- 
pearance of  chlorides  in  a  water  previously  free 
or  nearly  free  from  these  substances  points  to 
animal  contamination. 

Ammonia  may  be  obtained  from  most  waters 
by  distillation  after  the  addition  of  a  little 
sodium  carbonate;  when  the  whole  of  this  am- 
monia has  been  driven  off  it  not  unfrequently 
happens  that  the  addition  of  an  alkaline  solu- 
tion of  permanganate  of  potassium  and  heating 
results  in  the  production  of  a  further  quantity 
of  ammonia.  The  ammonia  obtained  by  the  first 
distillation  is  usually  spoken  of  as  "free  ammo- 
nia,* while  to  that  obtained  by  the  second  dis- 
tillation the  name  of  ''albumenoid  ammonia"  is 
given.  The  presence  of  even  small  quantities  of 
albumenoid  ammonia  points  unmistakably  to  or- 
ganic contamination.  Such  ammonia  is  derived 
from  the  decomposition,  by  the  agency  of  the 
alkaline  permanganate  liquid,  of  nitrogenous 
matter  of  animal  or  vegetable  origin.  Pure 
water  should  not  contain  more  than  o.io  parts 
of  "free*  ammonia  per  million,  nor  more  than 
0.08  parts  of  "albumenoid*  per  million. 

If  nitrogenous  matter  has  become  thoroughly 
oxidized  it  gives  rise  to  the  formation  of  nitric 
and  nitrous  acids.  The  presence  of  these  acids 
or  of  their  salts,  therefore,  generally  points  to 
previous  contamination  of  some  organic  nature. 
As,  however,  these  things  are  the  harmless  — 
that  is,  in  the  quantities  in  which  the^  occur  in 
waters — products  of  the  decomposition,  and 
therefore  of  the  removal,  of  hurtful  substances, 
their  presence,  even  when  in  comparatively  large 
quantities,  ought  not  of  itself  to  condemn  a 
water.  The  poisonous  metals  which  are  most 
likely  to  occur  in  drinking  waters  are  lead  and 
copper.  These  may  be  easily  detected  and  esti- 
mated even  when  present  in  exceedingly  minute 
quantities.  For  details  of  the  analytical  methods 
of  water  analysis  reference  must  be  made  to 
manuals  of  applied  chemistry.  It  is  evident  that 
in  a  water  analysis  we  look  for  symptoms  of  a 
disease;  not  for  substances  which  are  in  them- 
selves hurtful,  but  for  substances  whose  presence 
is  associated  more  or  less  invariably  with  others, 
the  action  of  which  upon  the  system  cannot  but 
be  most  pernicious. 

In  storing  water  for  domestic  purooses  the 
water  may  undergo  contamination  from  the 
vessels  containing  it  or  from  proximity  to  drains 
or  other  place<3  emitting  noxious  gases.    It  21 
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certain  that  water  exercises  a  solvent  action 
upon  lead;  but  our  ordinary  leaden  water  cis- 
tern* become  coated  with  a  comparatively  m- 
soluble  compound  of  lead,  so  that  the  danger  of 
■contamination  from  this  source  is  not  great. 
Hot  water  should  never  be  stored  in  leaden  os- 
terns ;  it  very  quickly  corrodes  and  dissolves  the 
metal.  Aerated  waters  act  rapidly  on  lead ;  for 
this  reason  they  should  never  be  prepared  in 
leaden  vessels.  The  solvent  action  of.  water  on 
copper  is  very  small.  The  system  of  storing 
water  for  drinking  or  cooking  in  cisterns  close 
to,  or  even  communicating  with,  the  house 
drainage  system,  is  a  very  bad  one.  (See  Sani- 
tary Science  and  Public  Health.)  In  some 
circumstances,  as  in  the  case  of  swimming-baths, 
large  quantities  of  water  have  to  be  heated  to  a 
certain  temperature  and  kept  at  the  same  for 
a  considerable  time  while  the  water  has  to  be 
maintained  in  a  due  condition  of  purity. 

Water,  Its  R*elation  to  Disease.  Water  is 
a  necessary  element  for  the  maintenance  of  the 
life  of  both  plants  and  animals.  It  is  technically 
a  food  and  is  as  necessary  as  food.  It  serves 
as  a  diluent  and  as  a  solvent  and  as  a  neces- 
sary ingredient  of  the  plasma  of  the  cells,  main- 
taining the  cell  turgor  and  influencing  partly  by 
its  chemical,  partly  by  its  physical  properties, 
the  osmotic  tensions  in  the  cells  necessary  to 
their  healthful  functioning.  For  most  indi- 
viduals two  to  three  pints  of  water  a  day  are 
necessary;  many  need  more,  most  people  are 
healthier  if  they  drink  at  least  two  quarts  of 
water  a  day,  in  addition  to  the  water  of  their 
food.  Each  and  every  individual  in  a  com- 
munity, however,  makes  use  of  a  much  larger 
amount  of  water  than  this.  The  domestic  uses 
of  water  are  numerous.  Cooking,  washing,  bath- 
ing, etc.,  consume  much.  The  care  of  streets,  of 
stables,  of  animals,  etc.,  requires  it;  in  short, 
the  amount  needed  per  person  in  the  population, 
instead  of  the  two  to  three  pints  mentioned,  for 
all  purposes  amounts,  according  to  Parkes'  orig- 
inal calculation,  to  at  least  12  gallons  per  day. 
His  is  a  very  small  allowance,  judged  by  modem 
American  standards.  Twenty  to  40  gallons  per 
day  per  person  is  a  better  allowance,  even  50  is 
not  too  much.  Excess  amounts  are  often  wasted 
to  the  detriment  of  the  health  of  the  people. 
Towns  and  cities  need  a  greater  water  supply 
per  person  than  do  villages  and  small  communi- 
ties. It  is  an  interesting  comment  that  in  small 
towns  in  which  a  public  water  supply  has  been 
established,  the  amount  of  water  at  first 
used  is  within  the  economic  limits;  but  in 
a  few  years,  if  the  supply  is  unlimited,  the  in- 
habitants soon  learn  to  waste  more  than  they 
originally  used.  In  large  cities  like  New  York, 
Chicago,  or  Philadelphia,  it  has  been  estimated 
that  the  supply  is  really  extravagant,  three  to 
five  times  the  maximum  requirements,  and  yet 
the  politicians  are  constantly  building  new  reser- 
voirs. For  many  domestic  purposes  it  is  neces- 
sary to  use  pure  water.  Sea  water  may  be  used 
for  street  cleansing  purposes,  for  fire  engines, 
and  many  manufacturing  purposes.  Whereas  for 
special  reasons  a  dual  system  of  water  supply 
may  be  necessary  it  has  been  found  better  and 
cheaper  to  have  one  good  supply  and  watch  it 
carefully  for  its  purity.  Pure  water,  is  really 
almost  an  impossibility.  Pure  and  impure  are 
only  relative  terms.  A  pure  water  does  not  exist 
in  nature  —  gaseous  or  solid  ingredients  are  al- 


ways in  solution  in  even  rain  water.  AH  natural 
waters  are  therefore  somewhat  impure,  but  by 
usage  a  water  is  called  pure  when  it  contains 
nothing  injurious  to  health.  In  order  to  arrive 
at  some  conclusions  regarding  the  purity  or  im- 
purity of  water,  and  their  relations  to  health  and 
disease  a  brief  glance  at  the  sources  of  a  water 
supply  are  necessary.  Most  of  the  water  comes 
from  the  ocean.  At  least  three  fourths  of  the 
entire  earth's  surface  is  covered  with  water. 
The  evaporation  from  the  surface  of  the  ocean 
is  the  original  source  of  the  inland  waters.  The 
winds  blowing  the  moisture  collect  it  according 
to  well  known  meteorological  laws  and  ultimately 
this  same  moisture  falls  as  rainj  the  purest 
form  of  water  in  nature.  It  contains  a  certain 
amount  of  dissolved  gases,  nitrogen,  carbonic 
acid,  some  sulphur,  etc.,  with  suspended  matters 
from  the  air,  the  rain  falling  earliest  in  the 
shower,  particularly  after  a  drought,  being  very 
rich  in  the  stuff  from  the  air  —  dirt,  soot,  in- 
sect remnants,  etc  As  collected  from  the 
tops  of  houses,  etc.,  such  water  is  at  first  very 
filthy.  Innumerable  sources  of  contamination 
by  the  ordure  of  birds,  dead  insects,  the  dirty 
dust  of  the  roads,  etc.,  these  are  all  washed 
down  into  the  cistern.  They  may  not  be  danger- 
ous to  health,  but  such  water  is  not  inviting  to 
the  imagination  at  least.  Certain  cities  have 
to  depend  entirely  upon  such  collections  for  their 
supply._  Special  devices  for  the  cleansing  and 
protection  of  these  water  supplies  are  in  vogue. 
Lead  containers  are  to  be  avoided  for  such  water 
supplies.  Rain  falling  in  semi-rocky  and  moun- 
tainous regions  usually  gives  the  best  kind  of  a 
water  supply.  There  is  enough  foliage  and  open 
rock  and  stone  to  well  aerate  and  filter  such 
waters,  and  forming  lakes  or  springs  as  they  do, 
such  make  ideal  sources  for  a  water  supply.  In 
many  regions,  particularly  in  some  parts  of  Eng- 
land and  Scotland,  peat  abounds  in  such  regions, 
giving  a  distinct  brownish  and  peaty  character  to 
the  water  supply.  The  water  is  perfectly  good, 
but  has  a  much  more  acid  reaction  than  most 
natural  waters.  This  renders  it  an  unsafe  water 
to  be  conveyed  in  lead  pipes  as  it  dissolves  this 
metal  readily  and  causes  lead  poisoning.  Much 
water  falls  upon  gravel  or  dirt  and  collects  some 
10  to  so  feet  below  the  surface  —  constituting  a 
subsoil  water  supply.  Most  wells  use  such  sub- 
soil waters.  These  waters  in  themselves  are  not 
necessarily  bad,  but  they  readily  become  so  by 
reason  of  pollution  of  the  soil  by  privies,  etc., 
often  too  near  the  well.  This  polluted  mat- 
ter is  slowly  carried  to  the  water  supply  and 
frequently  results  in  the  spread  of  typhoid 
fever.  If  one  patient  should  have  the  disease  it 
might  go  through  a  whole  township  because  of 
one  infected  well.  River  waters  are  usually 
mixtures  of  spring  waters,  surface  waters  and 
subsoil  waters.  Where  there  is  little  or  _  no 
pollution  because  of  no  inhabitants  in  a  region, 
such  waters,  if  clear,  are  usable,  but  river  waters 
need  constant  watching  to  prevent  contamina- 
tion. Water  from  deep  driven  wells  is  usually 
very  pure.  It  may  be  impregnated  with  salts 
of  various  kinds  making  it  unpleasant,  but  such 
waters  are_  usually  free  from  the  germs  of  in- 
fectious diseases. 

The  disorders,  diseases,  etc.,  that  may  result 
from  waters  may  be  grouped  into  _  two  main 
classes:  those  causing  disease  or  disorder  be- 
cause of  certain  chemical  constituents  in  or 
properties  of  the'  water  —  chemical  salts,  etc. 
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and  those  diseases  due  to  infectious  micro-organ- 
isms, animal  or  vegetable,  which  may  be  in  the 
water  used.  In  the  first  category  there  may  be 
included  goitre,  lead  poisoning,  zinc  poisoning, 
chronic  constipation  and  diarrhcea.  In  the  sec- 
ond various  intestinal  p>arasitic  diseases,  typhoid 
fever,  cholera,  dysenteries,  diarrhoeas,  etc.  The 
evidence  bearing  on  the  relation  of  goitre  to 
certain  chemical  constituents  in  the  water  supply 
is  not  conclusive.  The  famous  case  of  Bozel 
reported  on  by  a  French  commission  is  of  im- 
portance. In  Bozel  in  1848  there  was  a  popula- 
tion of  1472,  of  whom  900  had  goitres.  Saint 
Bon,  a  neighboring  village,  had  not  a  single 
patient  with  the  disease.  The  water  supplies 
were  different.  The  Saint  Bon  water  supply 
was  then  carried  to  Bozel  and  in  1864  there 
were  only  39  persons  in  Bozel  afflicted  with  the 
disease.  A  magnesium  limestone  formation  was 
the  most  important  factor  in  the  water  of 
Bozel.  This  was  absent  in  the  Saint  Bon  re- 
gion. Other  investigators  in  India  have  thought 
that  the  goitre  resulted  from  a  parasite  found  in 
certain  waters.  The  true  status  is  not  yet 
settled. 

Lead  poisoning  is  not  infrequent.  Many 
soft  waters  act  on  lead  piping,  particularly  in 
newly  fitted  houses,  and  the  small  amount  dis- 
solved often  results  in  the  listlessness,  anxmia, 
constipation,  colicky  pains,  and  even  paralyses  at 
the  wrists  so  characteristic  of  lead  poisoning. 
Kidney  disease,  stillborn  babies,  and  even  in- 
sanities may  result  from  such  lead  poisoning 
through  a  water  supply.  Zinc  poisoning  has 
been  known,  but  it  is  a  curiosity.  Chronic  con- 
stipation is  very  frequently  the  result  of  drinking 
waters  impregnated  with  iron  salts  and  from 
drinking  very  hard  water,  while  very  soft  waters 
and  waters  in  which  there  are  traces  of  sulphur- 
etted hydrogen  often  cause  excessive  diarrhoea. 

The  most  important  water-borne  disease, 
however,  is  typhoid  fever  (q.v.).  In  this,  as  is 
■  well  known,  the  disease  is  an  infectious  one. 
The  micro-organism  causing  the  disease,  the 
Bacillus  typhosus,  has  found  its  way  into  the 
water  supply  and  from  there  into  the  patient's 
body.  It  may  have  come  from  the  drinking 
water,  very  frequently  from  milk,  the  cans  con- 
taining which  have  been  rinsed  out  in  in- 
fected water;  the  ice  may  have  been  the  water 
infected.  Water  infection  is  not  the  only  source 
of  typhoid  fever  spreading.  It  is  an  important 
one,  however,  and  is  the  most  conspicuous  in 
certain  epidemics,  but  as  a  rule  direct  contagion, 
from  person  to  person,  is  the  most  important  ele- 
ment in  the  spread  of  this  disease.  Of  the 
means  to  avoid  the  spread  of  this  disease,  and 
the  modes  of  contagion,  consult  Typhoid  Fever. 
No  patient  ever  gets  typhoid  from  anything  else 
except  typhoid.  It  does  not  come  "of  itself.® 
Cholera  is  undoubtedly  a  water-borne  disease. 
Numerous  practical  experiences  have  demon- 
strated this  —  recent  epidemics  at  Hamburg  and 
Altona  in  Germany  having  given  conclusive  tes- 
timony. "Drink  boiled  water*  is  the  watchword 
in  infected  cholera  or  typhoid  regions.  Every- 
thing coming  in  contact  with  the  alimentary 
canal  should  be  cooked. 

Various  parasitic  bacteria  may  cause  dysen- 
teric and  diarrhoea!  disorders.  Most  instances 
of  epidemic  dysentery  are  examples  of  water  in- 
fection. In  armies  most  frequently  contact  in- 
fections, the  Bacillus  dysenteriee  of  Shiga,  is 
known  to  be  »"  ''inoortont  micro-organism  in  the 


spread  of  epidemic  dysentery.  The  most  im- 
portant of  the  parasitic  worms  that  may  be 
conveyed  through  drinking  water  are  the  round 
worm  and  the  pin  worm,  but  there  are  a  num- 
ber of  rare  parasitic  worms  thus  conveyed.  The 
eggs  of  both  the  round  worm  and  pin  worm  are 
frequently  found  in  drinking  water  derived  from 
the  subsoil  and  surface,  and  even  more  com- 
monly communicated  in  vegetables  such  as  let- 
tuce, beet  tops,  etc.,  which  are  not  thoroughly 
washed.  Manured  garden  fields  are  the  prolific 
sources  of  the  eggs.  Other  intestinal  parasites 
are  guinea  worms,  whip  worms  and  hook  worms, 
Filaria  sanguinis,  Bilharzia  haematobia  and 
Rhabdonema  intestinale  are  other  rarer  worms. 
See  Dysentery;  Typhoid;  Cholera;  Para- 
sites, Intestinal.  Consult  Harrington,  'Prac- 
tical Hygiene' ;  'Encyclopedia  Medica,>  article 
on  <Water.>  Smith  Ely  Jelliffe, 

Editor  'Journal  of  Nervous  and  Mental  Dis- 
ease.^ 

Water  and  White  Alders.     See  Clethra. 

Water  Balance,  an  oscillating  pendulous 
frame,  having  a  series  of  troughs  in  vertical 
series  and  inclined  in  alternate  directions,  so 
that,  as  the  frame  oscillates,  the  water  dipped 
by  the  lower  one  shall  be  poured  into  the  next 
above,  which,  on  the  return  motion,  shall  pour 
it  into  the  next,  and  so  on. 

Water  Barometer.     See  Barometer. 

Water-bears.    See  Tardigbada. 

Water  Bed,  a  contrivance  for  relieving 
any  partial  pressure  of  the  body  of  a  patient 
long  conHned  to  bed,  and  so  preventing  the 
formation  of  ulcers  which  arise  from  such  local 
pressure.  These  beds  are  of  various  kinds.  One 
form  is  that  of  a  trough  half-filled  with  water, 
covered  by  a  loose  lining  of  india-rubber  sheet- 
ing attached  all  around  to  the  upper  edge  of 
the  trough  so  as  to  be  watertight,  a  mattress 
being  laid  between  the  invalid  and  the  lining. 
Another  form  is  that  of  a  large  waterproof  bag 
which  is  laid  upon  an  ordinary  mattress  and 
half;filled  with  water,  the  weiglit  of  the  body 
resting  upon  this  directly  or  with  bed  clothes 
between. 

Water-beetles,  the  numerous  species  of 
beetles  which  inhabit  water.  A  common  mode 
of  life  does  not  indicate  blood  relationship,  and 
the  various  aquatic  beetles  belong  to  a  number 
of  quite  distinct  families.  Besides  those  which 
are  aquatic  throughout  their  lives  quite  a  large 
number  of  beetles  live  in  or  near  the  water  only 
during  the  larval  period.  The  strictly  and  per- 
manently aquatic  beetles  belong  chiefly  to  three 
families.  The  diving  beetles  (Dytiscida)  are 
predaceous  throughout  life  and  represent  in  the 
water  the  Carabidx,  to  which  they  are  somewhat 
closely  related,  on  land.  The  legs  in  these  in- 
sects are_  adapted  for  swimming,  the  two  hinder 
pairs  being^  flattened  and  fringed  with  hairs. 
The  body  is  oval  and  flattened.  The  mandi- 
bles are  short  and  strong,  and  the  thorax  is 
broad.  The  front  legs  are  short  and  the 
antennae  long  and  filiform.  In  the  genus 
Dyliscus  the  tarsi  of  the  males  are  wide,  flat, 
and  provided  with  sucking  disks,  while  those  of 
the  females  are  unmodified.  Moreover,  the  fe- 
males are  of  two  forms,  the  one  having  the 
wing-covers  smooth,  the  other  grooved.  The 
head  is  short,  and  received  into  the  thorax.  D. 
fasciventris  is  the  common  water-beetle  of  our 
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ponds.  These  insects  carry  a  supply  of  air  for 
breathing  beneath  the  elytra  or  wing-covers.  At 
evening  they  fly  in  the  air.  They  are  eminently 
carnivorous  in  habits,  and  feed  on  other  in- 
sects. The  larvae  are  active  creatures,  and  are 
also  aquatic;  their  noteworthy  rapacity  has 
gained  for  them  the  name  of  water-tigers,  which 
they  well  merit,  for  they  will  not  hesitate  to 
seize  in  their  sharp  sickle-like  jaws  any  insect- 
larva,  small  fish,  or  tadpole  that  comes  within 
reach,  and  after  draining  its  juices  discard  the 
dead  body.  The  tail  is  terminated  by  a  pair 
of  respiratory  tubes  which  are  raised  above  the 
surface  of  the  water  to  effect  respiration.  Be- 
sides this  large  species  the  family  includes  nu- 
merous small  ones  having  similar  habits.  The 
other  two  families  have  club-shaped  instead  of 
filiform  antennae. 

The  Gyrinidci,  or  whirligig  beetles,  have  the 
antennae  short,  the  front  legs  long,  clawed,  and 
in  the  males  provided  with  a  spongy  disk,  the 
second  and  third  pairs  of  legs  very  short,  broad, 
and  paddle-shaped,  and  the  elytra  do  not  cover 
the  tip  of  the  oval  body.  They  derive  their 
familiar  name  from  their  peculiar  habit  of  de- 
scribing circles  on  the  surface  of  the  pools  they 
inhabit.  When  alarmed  these  insects  dive_  to 
the  bottom  and  anchor  themselves  for  a  time 
by  means  of  the  strong  front  legs,  carrying  with 
tbem  a  small  bubble  of  air  on  the  tip  of  the  ab- 
domen. Owing  to  the  smooth,  polished,  and  oily 
surface  they  are  unaffected  by  the  water.  The 
facets  of  the  compound  eyes  are  divided  into 
two  groups  on  each  side,  one  adapted  for  vision 
in  the  water,  and  looking  downward,  the  other 
for  looking  upward  in  the  air  —  an  important 
adaptation  to  the  peculiar  mode  of  life  of  these 
insects  on  the  surface.  When  handled  the 
whirligigs  emit  from  the  joints  a  peculiar  strong- 
smelling  milky  fluid.  Although,  like  the  Dylis- 
cus  larvae,  the  young  of  the  whirligigs  are  pre- 
daceous  and  their  appearance  is  totally  different ; 
they  are  of  slender  form  and,  instead  of  a  single 
pair  of  caudal  respiratory  tubes  or  gills,  they 
bear  lo  pairs  of  fringed  lateral  gills  on  the  sides 
of  as  many  abdominal  segments. _  Several  other 
genera  and  species  are  common  in  ponds. 

The  largest  of  the  common  water-beetles  be- 
long to  the  family  Hydrophilidis,  which,  how- 
ever, also  includes  numerous  small  and  incon- 
spicuous species.  In  the  form  of  the  body  and 
the  fringed  oar-like  middle  and  hind  legs  they 
resemble  the  Dytiscid<e,  from  which  all  the  mem- 
bers of  this  family  are,  however,  at  once  distin- 
?iished  by  their  short  strongly-clubbed  antennae, 
he  eggs  are  deposited  in  silken  cocoons  which 
are  attached  to  water-plants  or  carried  bjr  the 
female.  In  general  resembling  the  water-tigers 
in  form,  the  larvae  have  shorter,  thicker,  solid 
jaws,  much  less  prominent  respiratory  tubes, 
and  are  much  less  active,  although,  like  them, 
carnivorous.  They  pupate  in  burrows  in  the 
banks  of  the  ponds  which  they  inhabit.  The 
great  water-beetle  (Hydrophilus  triangularis)  is 
a  pitchy  black  polished  beetle  an  inch  and  a  half 
long,  often  seen  flying  at  night,  or  during  the 
day  rising  to  the  surface  of  clear  weed-grown 
ponds  for  air  and,  unlike  the  Dytiscida,  usually 
resting  head  upward.  In  adult  life  they  forsake 
the  predaceous  habits  and  animal  diet  of  their 
larvae  and  become  scavengers,  finding  their  food 
chiefly  in  the  vegetable  debris  at  the  bottom  of 
ponds.  Few  inhabitants  _  of  fresh-water  ponds 
and  ditches  are  better  suited  to  life  in  an  aqua- 


rium than  these  beetles  and  few  present  a  greater 
variety  or  more  interesting  habits. 

Consult  standard  works,  especially  Miall, 
'The  Natural  History  of  Aquatic  Insects*  (New 
York   1895).    See  Fresh-water  Insects. 

Water-boa,  the  anaconda  snake.    See  Boa. 

Water-boatman.  See  Boat-fly;  Water- 
bug. 

Water  Brash.    See  Pyrosis. 

Water-bug,  an  aquatic  bug  of  the  hemip* 
terous  family  Notonectid<e.  The  hind  legs  are 
long,  and  adapted  for  swimming  by  being  pro- 
vided with  a  fringe  of  stiff  hairs.  The  body  is 
prismatic  in  form,  convex  above  and  flat  beneath, 
and  the  head  is  as  large  and  as  wide  as  the 
body.  Notonecta  is  the  typical  genus  of  the 
family  and  N.  irrorata  and  undulata  are  two  of 
the  common  species.  These  and  others  abound 
in  ponds  and  streams,  where  they  rest  on  their 
backs  at  the  surface,  occasionally  striking  out 
with  a  vigorous  oar-like  movement  of  the  hind 
legs,  or  dive  to  the  bottom  and  cling  to  plants 
or  stones.  They  are  constantly  buoyed  up  by  a 
film  of  air  which  surrounds  the  abdomen,  partly 
entangled  in  a  coat  of  close  fine  hairs,  partly 
held  between  the  wings  and  the  abdomen  in  a 
space  into  which  the  spiracles  open,  and  partly 
between  the  joints  of  the  abdominal  and  thoracic 
segments.  On  land  the  water  boatmen  are  at  a 
disadvantage  and  progress  by  a  series  of  spas- 
modic leaps ;  but  they  are  agile  fliers.  As  larvae, 
nymphs,  and  imagoes  they  are  predaceous  and, 
besides  strictly  aquatic  insects,  young  fishes,  etc., 
they  attack  and  suck  the  juices  of  flying  insects 
which  happen  to  fall  into  the  water  or  approach 
its  margin  to  drink.  Various  other  hemipterous 
insects,  such  as  the  water  scorpions  (q.v.),  are 
aquatic. 

Water-clock.    See  Clepsydra. 

Water  Color  Painting,  in  contradis- 
tinction to  oil  painting  the  use  of  water  gen- 
erally interfused  with  gum  arable  as  a  vehicle 
for  applying  colors,  veiy  often  transparency,  to 
a  white  surface.  Anciently,  there  were  three 
distinct  methods  of  water  color  painting,  and 
these  were  known  as  tempera,  encaustic  and 
fresco.  Tempera,  or  as  it  was  sometimes  called. 
Distemper  painting,  was  common  in  early  Ital- 
ian art.  (See  Painting.)  The  colors  were 
ground  and  mixed  with  the  beaten-up  white  and  ' 
yolk  of  an  egg,  or  with  the  white  juice  of  the 
fig  tree,  and  sometimes  with  ox-gall.  Encaustic 
painting  (q.v.)  was  a  process  in  which  _  the 
colors  were  fixed  by  means  of  wax  laid  in  a 
thin  coating  by  the  application  of  hot  irons.  The 
early  Flemish  and  Dutch  painters  attained  con- 
siderable success  by  the  use  of  water  colors  in 
the  shape  of  tempera,  long  previous  to  the  in- 
vention of  oil  painting  by  the  Van  Eyck  brothers. 
The  Italian  frescoes  painted  in  water  color,  on 
damp  plaster,  have  retained  their  colors  scarcely 
impaired  for  centuries.   (See  Fresco  Painting.) 

But  when  we  speak  of  water  color  painting 
in  a  modern  sense  we  refer  rather  to  that 
which  has  been  inaugurated  since  the  discovery 
of  oil  painting  and  brought  to  great  perfection 
by  the  modern  schools  of  European  painting. 
This  style  of  water  color  painting  has  generally, 
almost  universally,  been  executed  on  white 
paper.  It  is  not  too  much  to  say  that  in  Eng- 
land has  been  the  first  great  field  of  water  color 
painting.    In  the  English  school  there  has  been 
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no  exclusive  use  made  of  what  is  known  as  how  atmosphere  and  sky  can  be  rendered  in  a 
body  color.  The  lightness  and  darkness  of  each  manner  truly  vivid  and  poetical,  as  the  result 
tint  have  generally  been  determined  by  the  de-  of  skilful  handling.  His  pictures  of  Italian 
gree  of  their  dilution  with  pure  water,  not  by  as  well  as  of  London  scenery  must  be  pro- 
their  modification  through  an  admixture  of  nounced  nowerful.  But,  perhaps,  Robert  Girtin 
Chinese  white.  Yet  the  old  water  color  paint-  was  the  first  to  show  the  full  power  of  this 
ers  resorted  to  the  pencil  or  the  pen  in  finish-  medium.  He  well-nigh  entirely  changed  the 
ing  their  drawings.  They  employed  a  great  practice  of  the  art,  and  his  pictures,  which  were 
many  varied  kinds  of  paper;  some  of  it  was  made  direct  from  nature,  had  a  richness  and 
rough  while  sometimes  it  was  perfectly  smooth,  depth  of  color,  a  clearness  and  transparency. 
In  many  cases  tinted  paper  was  used  and  the  which  resulted  from  his  method  of  first  laying 
high  lights  picked  out  with  Chinese  white.  In  on  in  washes  the  fine  local  color  of  the  objects 
no  case  was  a  water  color  drawing  beg^n  before  before  him,  and_  then  deepening  the  shadows 
the  paper  had  been  stretched  and  sponged.  with  their  own  individual  tints,  as  they  shone 
In  early  painting  the  pigments  employed  were  before  his  eyes.  His  method  was  adopted  by 
generally  mineral  earths  or  juices  pressed  from  John  Sell  Cotman  (1782-1842),  whose  land- 
plants.  The  colors  found  in  antique  frescoes  scapes  and  marines  are  some  of  the  best  pro- 
were  few  but  permanent  in  value.  In  the  Mid-  ductions  of  the  Norwich  School.  Figure  paint- 
die  Ages  chemistry  came  to  the  aid  of  the  fresco  '"8  '«  water  colors  reached  its  first  perfection 
painter  and  supplied  him  with  many  brilliant  ">.  'he  works  of  Joshua  Cristall  (1767-1847), 
and  permanent  tints,  which  in  some  instances  wno  was  one  of  the  foundation  members  of  the 
vied  with  the  lustre  with  which  the  church  win-  Water  Color  Society.  His  early  subjects  Were 
dow  maker  annealed  his  glass.  The  modern  classical,  but  as  he  advanced  in  life  he  drew 
water  color  painter  has  gained  innumerable  ad-  figures  and  scenes  from  country  life,  peasant 
ditions  to  the  color  gamut  of  his  palette,  and  gir's.  fishermen  and  landscapes,  all  executed  in 
the  freshness,  crispness  and  unerring  certainty  a  direct,  honest  manner  without  the  use  of  body- 
of  his  touch  have  been  largely  due  to  the  beauty,  color  or  other  doubtful  expedient.  More 
clearness  and  permanency  of  the  colors  in  which  dramatic  and  sensational  were  the  scenes  of  ban- 
be  has  worked.  Manufacturers  have,  indeed,  ditti,  or  of  poetic  romance,  painted  in  water 
vied   with  each  other   in  providing  him  with  colors  by  Henry  Liverseege — a  worthy  successor 

Eigments  which  shall  flow  smoothly  from  his  to  Cristall  in  the  simple  and  frank  use  of  his 
rush  and  stand  projected  with  unclouded  lustre  vehicle,  though  his  painting,  in  spite  of  power- 
upon  his  paper.  While  the  modem  water  color  ful  ?nd  brilliant  coloring,  was  sometimes  over- 
painter  aims  at  producing  his  effects  by  means  strained  and  coarse. 

of  transparent  washes  in  large  and  elaborate  pic-         The  full  capacity  of  water  color  painting  was 

tures,  artists  have  not  always  considered  it  ille-  not  known  before  the  pictures  of  Joseph  Mal- 

gitimate  to  resort  to  the  use  of  body  color  in  lard    William    Turner    (i77S-i8si),    an    early 

their  efforts  to  impart  to  their  work  the  depth  student  of  John  Cozen's  works,  and  a  friend 

and  solidity  of  oil  painting.  of  Girtin,  were  exhibited  to  the  world.     His 

The  history  of  modern  water  color  painting  early   water  colors  were,  indeed,  low  in   tone 

begins,  as  we  have  seen,  in  England,  and  the  ^nd  gloomy,  though   forcible    and   convincing, 

earliest  precursor  of  the   modern  school    was  What  he  came  to  do  in  the  way  of  color  is  shown 

Francis  Barlow  (1626-1702).    He  painted  birds  l^cst  in  his  Venetian  studies,  originally  made  on 

and  animals  with  appropriate  landscapes,  cleverly  the  spot  in  water  colors.    Turner,  however,  did 

set  in.     In  some  ceilings  which  he  decorated,  "ot  confine  himself  to  the  water  wash ;  when  he 

birds   were   seen   flying   through   the   air;    his  thought  it  necessary  he  employed  body  color  in 

drawing  was  spirited,  but  he  was  not  a  good  parts    of    his    work,    and    even,    on    occasion, 

colorist     Michael  Angelo  Rooker   (1743-1801)  pastels;    or    it    may    be    pencil    or    pen.    But 

was  an  early  water  color  painter  of  landscapes  he    never    revealed  _  to    any    one    the    secrets 

and  buildings  and  was  principal  scene  painter  of   a    technique   which    made   him    the    great- 

at   the   Haymarket    Theatre;    he   was    a    fine  est   landscape   painter   in   water   colors    which 

draughtsman  and  finished  his  work  with  such  the  world  has  even  seen.    The  foundation  of  the 

care  and  taste  as  give  him  a  high  place  among  Old  Water  Color  Society, 'in  1800,  and  of  the 

early  water  color  artists  of  England.    This  art  New  Society,  in  1863,  gave  a  great  impulse  to 

was  much  advanced  by  Thomas  Hearne,  who  the  art  among  whose  representatives  may    be 

used  the  pen  much  less  freely  than  his  prede-  mentioned  Fielding   (d.  1855)  ;  Peter  de  Mint 

cessors,  employing  it  with  a  delicacy  which  gave  (<!•  1849)  ;  Prout  (d.  1852),  the  master  of  archi- 

beauty  of  detail  to  the  architecture  and  ruins  tectural  painting;  Cox  (d.  1859),  and  the  bril- 

which    he    generally    chose    as    subjects    of  a  ^'^"t   executor   of    oriental    genre,   Lewis    (d. 

pencil  devoted  entirely  to  water  colors.    Wil-  1876).    Taylor  and  Landseer,  as  animal  paint- 

iiam    Payne    (1760-1830)    put   this   branch    of  «rs,  found  this  a  successful  and  pliant  medium, 

art  on  a  new  footing,  and  first  acquired  that  and  among  the  Pre-Raphaelites  who  were  emi- 

direct  facility  and  dexterity  of  execution  so  re-  n^nt    aquarellists    may    be    mentioned    Rosetti, 

qubite  in  the  use  of  this  vehicle;  his  works  Madox  Brown,  Burne-Jones,  Holman  Hunt  and 

are  also  brilliant  in  color,  and  there  is  a  breadth  Millais. 

of   treatment   in    sunlight   effects,   and   in   the         In  France,  among  able  landscape  painters  in 

contrast  of  warm  tints  and  grays  which  estab-  water  colors,    were   conspicuous    I.    B.    Isabey 

lished  a  precedent.    John  Robert  Cozens  (1752-  (1767-1855);  Hubert,  J.  Ouvrie,  Sue  and  Fort. 

1799)  was  the  precursor  of  Girtin  and  Turner.  They  pretty    generally    employed    body    color 

His  range  of  color  was^  indeed,  narrow;  he  used  (gouache)  in  tneir  composition,  the  transparent 

Indian   red,   lake,   indigo,  yellow   ochre,   burnt  wash  being  much  less  frequently  employed   in 

sienna  and  black,  yet  Constable  pronounced  his  France.    In  portraits,  Olivier  Grand;  in  flower 

works  to  be  lovely,  and  he  first  taught  the  world  painting  and  still  life,  Redonte  (1759-1840),  the 
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best  painter  of  this  class  France  has  ever  pro- 
duced. But  the  art  was  not  tried  to  its  full 
capacity  until  the  oriental  sketches  of  Eugene 
Delacroix  (1798-1863)  proved  to  die  French 
art  world  that  there  was  something  to  be  sought 
for  fresher  and  more  inspiring  than  the 
frigid  classicalism  of  David.  His  lead  was  fol- 
lowed by  Descamps  (1803-60),  one  of  the  best 
colorists  and  most  original  painters  of  the  mod- 
em French  school,  who  taught  his  countrymen 
that  it  was  possible  to  represent  in  water  colors 
the  broad  blaze  of  open  sunlight  in  an  African 
sand-plain ;  or  in  the  streets  of  Smyrna  and 
Constantinople.  The  powerful  genres  of  Ga- 
varni  (1804-66)  made  a  sensation  even  in  Eng- 
land, the  native  home  of  water  colors. 

The  German  school  of  water  color  painting 
began  with  the  illuminating  or  tinting  by  hand 
of  copper  plate  engravings.  An  independent 
and  distinct  department  of  aquarelle  came  late  in 
the  history  of  German  art.  The  first  notable 
aquarellists  in  that  country  were  Karl  Werner 
of  Leipsic,  and  Edward  Hildebrandt  of  Berlin  — 
Viermann,  Otto,  Grael  of  Berlin,  Heindrich, 
Stockles,  R.  Stieles  of  Munich,  and  a  circle  in 
Dusseldorf,  including  Scheuren  and  Mintrop, 
kept  up  the  old  traditions  of  German  water 
color  painting.  A  new  path  was  struck  out  by 
Menzel,  who  obtained  a  great  following.  He 
adopted  a  broad,  frank  and  dashing  style  which 
was  much  admired.  The  Berlin  painters,  such 
as  Franz  Skarbina  and  Paul  Mayerheim,  vied 
with  him  in  this  method  of  handling.  But  Ger- 
man aquarelle  has  never  been  distinguished  for 
the  lightness  of  touch,  the  brilliant  and  trans- 
parent coloring,  the  powerful  and  vivid  land- 
scape effects  which  we  find  in  the  productions 
of  English  and  French  artists.  Italy  and  Rus- 
sia on  the  other  hand  have  many  skilful  prac- 
tisers  of  this  art.  The  vivid  coloring  of  such  ■ 
masters  as  Corelli,  Zezzos,  and  Mainella  has  a 
light  and  lustre  all  its  own  and  the  creations 
of  these  painters  are  worthy  of  comparison  with 
many  of  the  most  eminent  workers  m  their  own 
department  of  art  in  other  parts  of  Europe. 
The  same  may  be  said  of  the  Russians,  Benken- 
•dorf,  Bergholz,  Karafin,  Heftier,  Jegornow, 
Pissemski,  and  Ehrenon. 

Water  color  painting  has  always  formed  a 
very  living  section  of  American  art  life.  When 
Vassili  Verestchagin,  the  great  Russian  war 
painter,  was  in  America,  he  was  astonished, 
according  to  his  own  account,  that  native  artists 
were  not  more  alive  to  the  possibilities  of 
American  scenery  and  American  life  as  subjects 
for  the  pencil.  He  was  not  sufficiently  ac- 
<iuainted  with  the  history  of  art  in  the  country 
to  which  he  had  come  a  stranger,  to  be  aware 
of  the  fact  that  local  art  had  long  flourished 
there.  The  Hudson  River  School  of  painters 
produced  many  noble  transcripts  from  the 
scenery  of  that  river,  mostly  in  large  canvases, 
and  by  employing  oil  as  a  favorite  medium, 
but  several  of  them  have  also  executed  gems 
of  art  in  water  colors  after  the  style  of  the 
best  masters.  Among  those  who  have  done 
some  good  water  color  sketching  among  the 
sublime  scenery  of  the  West  may  be  named 
Albert  Bierstadt,  some  of  whose  views  are  cor- 
rect in  drawing  and  rich  in  coloring,  albeit  they 
owed  their  original  impressiveness  to  the 
novelty  of  the  effects  in  atmosphere  and  moun- 
tain contour  or  coloring  which  they  reproduced. 
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The  same  in  a  less  degree  may  be  said  6i  the 
drawings  of  F.  E.  Church.  Neither  of  these 
painters  was,  however,  as  triumphant  in  water 
as  in  oil.  The  New  York  Water  Color  Club 
has  done  much  to  foster  a  revived  interest  in 
this  most  difficult  yet  most  effective  and  de- 
lightful departmenf  of  the  painter's  art,  and 
among  the  most  successful  of  those  who  culti- 
vate it  may  be  enumerated.  Abbey,  Moran,  Par- 
ton,  _  Murphy,  Parsons,  Shurtleef,  Tryon,  etc 
Louis  C  Tiffany  is  a  colorist  of  rare  gifts, 
and  although  his  natural  predilection  leads  him 
to  the  representation  of  still  life,  yet  his  water 
color  landscapes  have  a  value  of  their  own. 
Charles  Sanderson  is  well  known  for  his  lovely 
water  color  studies  of  the  shores  of  Lake  Michi- 
gan. At  the  end  of  th^ipth  century  there  was 
suddenly  a  new  movement  developed  in  this 
department,  principally  through  the  influence  of 
John  H.  Twachtman,  whose  early  death  was  a 
sad  blow  to  the  cause  he  had  most  at  heart 
in  his  native  country.  In  1898  the  Ten  Amer- 
ican Artists  crystallized  into  a  new  school 
of  painting  in  New  York.  As  far  as  this 
movement  was  represented  by  Twachtman  it 
stood  for  a  distinct  advance  in  water  color 
art  There  can  be  no  doubt  that  he  re- 
flected in  the  practice  of  his  art  the  very 
best  features  of  that  style  which  in  Europe 
was  embodied  in  the  work  of  Girtin,  Cozens, 
and  Turner.  Water  color  painting  in  the  United 
States  numbers  among  its  devotees  many  other 
great  names.  Homer  D.  Martin's  few  water 
colors  are  of  the  highest  value.  Frederic  Crown- 
inshield  shows  in  his  water  colors  a  noble  sense 
of  the  form  of  hills  and  cliffs,  and  the  greater 
forms  of  the  landscape,  as  well  as  of  tree-form. 
Winslow  Homer's  many  water  colors  are  about 
as  important  a  contribution  to  American  art  as 
any  other  group  of  works.  They  are  extremely 
vigorous  and  powerful,  they  sell  at  high  prices, 
and  among  Iftvers  of  modem  painting  there 
are  certainly  none  more  esteemed.  Winslow 
Homer  is  essentially  a  "painter's  painter,*  and 
no  single  artist  in  the  whole  group  is  more  ad- 
mired by  his  fellow  artists.  John  La  Farge's 
water  colors  are  what  have  chiefly  made  his 
great  reputation.  There  are  hundreds  of  them 
in  private  collections  in  Boston,  New  York, 
and  neighboring  towns,  and  the  show  of  the 
South  Sea  Island  collection,  at  the  Paris  Salon 
in  1898  or  1899,  occupied  a  hall  especially  set 
aside  for  it,  and  made  a  great  sensation.  'There 
is  nothing  in  modem  art  more  rich  in  color  than 
these  La  Farge  drawings,  which  have  been  pro- 
duced during  the  years  from  1865  to  1895, 
chiefly;  for  since  that  time  he  has  been  too 
much  absorbed  in  decorating  work,  glass,  and 
the  like.  The  work  of  Robert  F.  Blum  and  that 
of  Irving  R.  Wiles  commands  the  admiration  of 
their  brother  artists.  Francis  Hopkinson  Smith 
isa  master  of  loaded  color,  that  which  is  mixed 
with  white  (the  French  gouache).  There  are 
women  artists  who  excel  in  water  color  work 
of  each  kind.  £.  Wilson, 

Editorial  Staff  ^Encyclopedia  Americana.'* 
Water  Color  Society,  The  American,  a 
society  of  artists  for  the  promotion  of  water 
color  painting.  Its  headquarters  are  in  New 
York,  where  the  majority  of  its  members  reside. 
The  membership  in  1904  was  100. 

Water    Cress,    Winter    Cress,    etc.     See 
Cress. 
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Water  Cure.     See  Hydrotherapy. 
Water-dog,  a  salamander.     See  Mud  Puppy. 
Water-Dropwort     See  Drop-wort. 
Water-flea.    See  Cladocera  ;  Cypris  ;  Daph- 

HIA. 

Water  Gap.  See  Delaware  Water  Gap. 
Water-Gas,  a  mixture  of  gases  produced 
by  the  action  of  steam  on  incandescent  carbon. 
The  carbon  first  decomposes  the  steam,  forming 
hydrogen  and  carbon  dioxide,  and  the  latter  gas 
theii  Combines  with  more  carbon  to  form  the  in- 
flammable carbon  monoxide.  Thus  water-gas 
is  mainly  a  mixture  of  hydrogen  and  carbon 
monoxide.  Pure  water-gas  is  non-luminous,  but 
it  is  rendered  luminous  by  mixing  with  various 
gases  obtained  from  petroleum,  the  luminous 
mixture  ■being  known  as  carburetted  water-gas. 
.  Two  chftf  methods  are  employed  for  the  manu- 
facture-ibf  water-gas  for  illuminating  purposes. 
In  the  first  of  these,  the  Lowe  process,  the 
preparation  of  the  pure  gas  and  the  carburetting 
are  performed  in  one  operation.  The  apparatus 
consists  essentially  of  a  generator,  filled  with 
anthracite  or  coke,  in  which  the  non-carburetted 
gas  is  produced ;  a  carburetter,  a  circular  cham- 
ber lined  with  firebrick  and  filled  with  a  checker- 
work  of  the  same  material ;  and  a  superheater, 
a  taller  circular  chamber  similarly  filled.  By 
means  of  air-blasts  and  the  producer-gas  from 
the  anthracite  of  the  generator,  the  fire-bricks  of 
the  carburetter  and  the  superheater  are  raised 
to  a  red  heat,  and  then  superheated  steam  is 
passed  through  the  incandescent  carbon.  The 
water-gas  formed  passes  over  into  the  carburet- 
ter, where  it  becomes  mixed  with  illuminant 
gases  formed  by  the  action  of  the  heated  bricks 
on  mineral  oil,  which  is  introduced  from  above. 
This  process  is  completed  in  the  super  heater,  and 
the  carburetted  gas  is  then  ready  for  purifica- 
tion. In  the  Wilkinson  process  •the  operations 
of  making  the  gas  and  carburetting  are  sepa- 
rate. In  the  United  States  carburetted  water- 
gas  has  largely  replaced  coal-gas  as  an  illumi- 
nant, partly  because  of  its  brighter  light  and 
partly  because  it  can  be  more  cheaply  man- 
ufactured in  that  country.  Coal-gas  is  often 
mixed  with  carburetted  water-gas  in  order  to 
increase  its  illuminating  power.  The  chief  ob- 
jection to  the  use  of  water-gas  as  an  illuminant 
IS  the  highly  poisonous  nature  of  one  of  its 
essential  constituents,  namely,  carbon  monoxide. 
Water-gas  is  also  used  in  the  non-carburetted 
condition  as  a  fuel.    See  Gas. 

Water  Glass,  a  substance  which,  when 
solid,  resembles  glass,  but  is  slowly  soluble  in 
boiling  water,  although  it  remains  unaffected  by 
ordinary  atmospheric  changes.  It  consists  of 
soluble  silicates  of  potash  or  soda,  or  a  mixture 
of  both.  A  substance  of  this  kind  was  first 
discovered,  so  far  as  is  known,  by  Van  Hel- 
mont  in  1640.  In  the  19th  century  Dr.  Johann 
Fuchs  of  Munich  did  much  to  improve  the  mode 
of  preparing  and  applying  it.  Water-glass  may 
be  prepared  in  two  ways,  called  wet  and  dry. 
The  former  mode  of  preparation  consists  m 
breaking  down  and  calcming  flint  nodules,  the 
fragments  or  particles  of  which  are  then  added 
to  a  liolution  of  caustic  potash  or  soda,  where- 
upon the  whole  is  exposed  for  a  time  to  intense 
heat  at  60  pounds  pressure.  According  to  the 
latter  method  the  constituents  are  fused  together 
in  the  solid  state  and  afterward  dissolved.    The 


product  when  prepared  in  this  way  is  viscid,  and 
may  be  used  in  this  state  or  further  diluted.  In 
this  method  of  manufacture  the  caustic  soda  or 
potash  may  be  replaced  by  the  carbonate  or  the 
sulphate.  Potash  water  glass  is  more  soluble 
than  soda  water  glass,  and  if  both  metals  be 
present  a  still  more  soluble  glass,  called  double 
soluble  glass,  is  obtained.  Among  the  purposes 
to  which  water  glass  is  applied  are  painting  on 
glass,  coating  stone,  wood,  and  other  materials 
to  render  them  waterproof,  glazing  scenery,  and 
paintings,  etc.  It  is  also  used  mixed  with  sand 
to  make  an  artificial  stone,  and  it  forms  an  in- 
gredient in  some  kinds  of  cement.  One  of  the 
most  valuable  of  its  applications  is  in  the  fixirig 
of  wall-paintings,  which  are  more  durable  fixed 
by  means  of  it  than  by  the  ordinary  process 
of  fresco-painting. 

Water  Hammer,  the  name  applied  to  a 
vessel  partly  filled  with  water,  exhausted  of  air 
and  hermetically  sealed.  When  reversed  or 
shaken,  the  water,  being  unimpeded  by  air, 
strikes  the  sides  with  a  sound  like  that  of  a 
metal  striking  agamst  glass. 

Water-hemlock,  deadly  poisonous  plants 
(Cicuta)  of  the  carrot  family,  known  also  by 
many  other  names,  such  as  beaver-poison,  spot- 
ted parsley,  muskrat-weed  and  musquash-root, 
the  latter  names  being  borrowed  from  the  musk- 
rat,  which  inhabits  such  swamps  as  the  Cicuta 
affects;  and  the  odor  of  the  roots  of  certain 
species  of  the  latter  also  recalls  the  musk-scented 
rodent.  Cicuta  maculata  is  a  tall  biennial,  reach- 
ing 8  feet  in  height,  with  a  rigid,  hoUoW  stem 
marked  with  purple  lines,  that  grows  in  swamps 
and  wet  lands  throughout  the  northeastern 
United  States.  The  leaves  are  decompound, 
even  three-pinnate,  having  coarsely  serrate  leaf- 
lets, with  veins  apparently  ending  in  notches  in- 
stead of  at  the  points  of  the  teeth,  as  in  ordinary 
foliage.  The  flowers  are  very  tiny  and  white,  in 
decompound,  tertninal  umbrels,  with  unequal 
pedicels.  The  fruits  are  ovate-oblong,  glabrous, 
and  slightly  flattened  laterally.  The  ribs  are 
corky,  the  lateral  ones  being  strongest.  Spindle- 
shaped,  tuberous  roots  cluster  about  the  base  of 
the  stem,  and  are  the  cause  of  many  deaths. 
They  have  an  aromatic  flavor,  and  fleshy  sub- 
stance, and  are  frequently  mistaken,  especially 
by  children,  for  the  roots  of  sweet-cicely,  par- 
snips, artichokes,  or  even  horse-radish,  and  are 
sometimes  eaten  for  no  particular  reason  except 
that  they  are  fleshy  and  exposed  by  washouts, 
freezing,  or  digging-operations.  Even  live  stock 
are  killed,  not  only  by  feeding  on  the  tubers 
themselves,  but  by  drinking  water  poisoned  by 
roots  which  have  been  crushed  under  the  cattle's 
hoofs.  The  poisonous  element  in  this  Cicuta 
is  an  aromatic  oily  fluid,  which  permeates  the 
whole  plant,  but  is  found  chiefly  in  the  roots, 
and  probably  contains  the  alkaloid  conine,  and 
the  bitter  principle  cicutoxin.  When  eaten 
Cicuta  produces  vomiting,  colic,  staggering  and 
unconsciousness,  and  finally,  frightful  convul- 
sions which  end  in  death.  No  chemical  antidote 
being  known,  the  only  treatment  possible  is  to 
cleanse  thoroughly  the  digestive  system,  and 
treat  each  stage  of  the  attack,  with  such  medi- 
cines as  seem  necessary.  Cattle  may  sometimes, 
be  saved  by  timely  and  repeated  doses  of  melted 
lard.  The  western  water-hemlock  (Cicuta 
vagas)  has  a  fleshjr  root  with  a  "vertical  root- 
stock,  from  I  to  6  inches  long  by  i  to  2  inches 
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thick,  and  is  curiously  divided  into  numerous 
chambers  by  horizontal  partitions."  The  root  is 
filled  with  tubes  from  which  an  aromatic  oil  ex- 
udes. Solid  fleshy  fibres  are  sent  out  from  this 
rootstock,  near  the  surface  of  the  soil.  Very 
small  pieces  of  the  rhizome  are  fatal  to  men  or 
cattle,  many  ©f  the  latter  being  killed  each  year 
by  it  The  elongated,  spindling-roots  of  the 
Wyoming  water-hemlock,  Cicuta  occidentalis, 
which  in  Montana  is  known  as  the  wild  par- 
snip, has  a  characteristic  musky  odor,  and 
stock  are  poisoned  either  by  the  young  plants 
or  by  the  roots.  Other  species  of  Cicuta  have 
a  similar  appearance  above  ground  and  are 
equally  poisonous. 

Water-hen,  or  Moor-hen,  a  rail  (Gallinula 
chloropus),  generally  distributed  throughout 
Europe,  Asia,  and  Africa.  Its  length  is  about 
13  inches;  back,  wings,  rump,  and  tail  rich 
dark  olive-brown;  head,  neck,  breast,  and  sides 
dark  slate  gray;  thighs  and  flanks  streaked  with 
white,  belly  and  vent  grayish  white ;  beak  yel- 
lowish, becoming  red;  naked  patch  on  forehead 
red;  legs  and  toes  greenish-yellow,  claws  dark- 
brown.  The  female  is  rather  larger  and  more 
vividly  colored  than  the  male.  They  frequent 
ponds  covered  with  aquatic  herbage,  overgrown 
water-courses,  and  the  banks  of  slow  rivers, 
swimming  and  diving  with  facility,  assisted  by 
an  expansion  of  the  membrane  along  the  sides 
of  the  toes.  The  water-hen  is  representative  of 
the  sub-family  Gallinulina  of  the  rail  family 
(Rallida)  which  comprises  30  or  40  species 
found  in  all  parts  of  the  world.  In  the  United 
States  they  are  generally  known  as  gallinules 
(q.v.)  or  mud-hens,  and  are  represented  by  the 
purple  gallinule  (lonornis  martinica)  and  the 
Florida  or  conmion  gallinule  {GaUinula  ga- 
leota). 

Water-hickory.    See  Hickory. 

Water  Inch,  in  hydraulics  and  irrigation, 
a  measure  of  water  equal  to  the  quantity  dis- 
charged in  the  24  hours  through  a  circular 
opening  of  one  inch  diameter  leading  from  a 
reservoir  under  the  least  pressure,  that  is,  when 
the  water  is  only  so  high  as  to  cover  the  orifice. 
This  quantity  is  about  500  cubic  feet. 

Water-lily,  a  flower  of  the  aquatic  family 
Nymphxacew,  especially  of  the  genera  Castalia 
and  Nymphxa.  These  are  found  in  fresh,  still 
waters  throughout  the  warm  and  temperate 
regions,  and  are  often  cultivated.  Some  can  be 
easily  raised  from  seed,  and  those  which  are 
hardy  in  the  north,  will  stand  a  very  low  tem- 
perature without  damage,  even  to  be  encased 
m  ice.  They  may  be  grown  in  tanks,  or  even  in 
half-barrels,  as  well  as  in  ponds ;_  but  the  trop- 
ical species,  such  as  Victoria  regia,  require  the 
warmth  of  a  greenhouse,  or  heated  tanks,  in 
our  northern  latitudes.  The  water-lilies  are 
handsome  plants,  having  more  or  less  orbicular, 
generally  peltate  leaves,  either  floating  or,  more 
rarely,  immersed,  and  solitary  flowers,  of  similar 
varying  habit  These  blossoms  have  several 
sepals  and  many  petals,  stamens,  and  carpels, 
the  latter  distinct,  united,  or  immersed  in  a 
thickened  receptacle;  in  color  they  may  be 
white,  pink,  yellow,  or  blue,  and  are  sometimes 
very  fragrant  The  fruit  is  indehiscent,  some- 
what fleshy,  and  like  a  giant  berry  filled  with 
nuts,  or,  in  the  case  of  Nelumbo,  the  nuts  are 
half  sunk  in  pits   in  the  flat-topped,  enlarged 


torus.  The  seeds  are  large  with  fleshy  cotyledons 
and  are  naked,  or  enclosed  in  pulpy  arils.. 
Water-lilies,  even  in  the  time  of  Pliny,  were 
considered  to  be  an  antidote  to  love-philtres. 
The  most  famous  of  them  is  perhaps  the  giant  or 
royal  lily,  Victoria  regia  (q.v.).  Another, which 
is  very  large,  is  the  Australian  water-lily  (Cas- 
talia [Nymphcea]  gigantea),  which  is  one  of  the 
finest  of  its  genus.  Its  flowers  are  sometimes  a 
foot  across,  with  hundreds  of  stamens,  and  the 
color  is  blue,  or  even  other  tints.  They  do  not 
close  so  completely  at  night  as  do  other  water- 
lilies.  The  Egyptian  lotus  that  was  a  favorite 
plant  (Castalia  mystica)  of  the  ancient  Egyptians 
is  often  confounded  with  the  Indian  lotus  (A^^- 
lumbo),  but  is  really  a  blue-flowered  water-lily, 
formerly  known  as  Nymphaa  lotus.  It  was  a 
valuable  plant  to  the  decorators  of  that  country, 
who  copied  it,  and  conventionalized  its  form  in 
many  of  their  architectural  ornaments,  and  also 
introduced  it  constantly  into  their  painted  pic- 
tures of  life  and  customs.  Its  rootstock  and 
seeds  served  as  a  food.  (See  Lotus.)  The  ■ 
European  water-lily  (Castalia  alba)  is  similar, 
but  has  white  flowers  that  are  apt  to  open  a 
little  above  the  surface  of  the  water,  being 
supported  on  a  stiff  petiole.  The  flowers  are  not 
fragrant,  as  are  those  of  the  American  pond- 
lily  (Castalia  odorata).  The  latter  lovely  lily 
rides  upon  the  water,  with  creamy-white  petals 
radiating  in  circles,  the  inner  gradually  narrow- 
ing, and  passing  by  various  stages  into  golden 
stamens  in  the  centre.  They  expand  in  sun- 
shine and  close  in  the  early  afternoon.  The 
fruit  is  ovate  and  baccate,  and  ripens  under 
water.  The  leaves,  or  lily-pads,  a  favorite  food 
of  deer,  are  ovate-orbicular,  with  a  deep  sinus, 
and  have  very  long  tubular  stems  of  unvarying 
thickness,  great  flexibility,  and  toughness.  The 
thick,  fleshy  creeping  rootstock  furnished  a 
brown  dye  for  the  early  settlers,  and  was  also 
used  as  a  styptic  and  tonic.  A  variety  of  this 
lily  is  smaller,  and  has  rose-colored  flowers. 
There  are  several  other  species  of  Castalia  in  the 
United  States,  including  the  handsome  golden- 
flowered  lily  (C.  Aava)  of  Florida. 

One  of  the  most  common  water-lilies  is  the 
yellow  pond-lily  (Nymphaa,  or  Nuphar  advena) 
which  blooms  all  through  the  summer,  but  is 
not_  very  beautiful.  The  leaves  are  ovate,  or 
orbicular,  with  a  deep  sinus  at  the  cordate  base. 
They  may  be  either  floating,  or  erect,  especially 
when  the  plant  grows  in  tidal  streams,  and  is 
likely  to  be  left  standing  nearly  out  of  water, 
upon  the  ebbing  of  the  tide.  These  pond-lilies 
also  are  known  as  spatter-docks  and  frequently 
join  with  pickerel-weeds  in  obstructing  a  boat's 
passage  to  the  shore,  along  which  they  stand  in 
an  extended  ribbon.  The  flowers  are  flattened 
globes,  made  up  of  half  a  dozen  thick,  golden 
sepals,  arching  over  the  stamen-like  sepals.  The 
fruit  is  ovoid,  somewhat  constricted  at  the  neck, 
and  contains  edible  seeds.  The  strong-growing 
Pacific-coast  representative  of  the  spatter-dock 
is  the  Nymphaa  polysephala,  known  to  the 
Klamath  Indians  as  wokas.  It  is  very  like  the 
eastern  species.  When  fully  mature,  the  large 
pods  burst  open  irregularly  at  the  base,  and 
the  entering  water,  when  it  reaches  the  white, 
mealy  interior  in  which  the  seeds  are  imbedded, 
at  once  starts  a  mucilaginous  dissolution  of  it, 
which  frees  the  seeds,  and  allows  them  to  sink 
into  the  water.    These  seeds  were  once  a  staple 
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farinaceous  food  of  the  Klamath  Indians,  and 
are  still  a  favorite  delicacy  among  them.  The 
squaws  betake  themselves  in  canoes  to  the 
lily^patches,  and  pluck  the  full-grown  pods, 
while  still  hard,  or  scoop  out  those  already 
dissolving  with  a  wicker  spoon.  The  latter  are 
the  more  prized,  and  are  deposited  in  holes 
in  the  ground,  where  the  pods  ferment,  and  turn 
into  a  mucilaginous  mass  from  which  the  seeds 
may  be  freed  by  washing.  Or  the  seeds  may  be 
extracted  by  other  methods.  They  are  then  pre- 
pared in  various  ways  for  eating,  either  as 
mush  or  meal,  or  merely  parched;  they  are 
delicious  cooked  in  this  manner. 

Nelumbo  nelumbo  is  the  Indian  lotus;  Ne- 
lumbo  lutea  is  the  American  or  yellow  lotus,  of 
the  Middle  West.  It  is  also  called  water-chin- 
quapin, on  account  of  its  edible  seeds. 

Consult  standard  authorities,  especially 
Bailey,  < Cyclopaedia  of  Horticulture'  (New 
York  1898). 

Water-locust     See  Locust  Tree. 

Water  Mark,  (i)  The  mark  or  limit  of 
the  rise  of  a  flood  or  the  mark  indicating  the 
rise  and  fall  of  the  tide.  (2)  In  paper-making, 
any  distinguishing  device  or  devices  indelibly 
stamped  in  the  substance  of  a  sheet  of  paper 
while  yet  in  a  damp  or  pulpy  condition.  The 
water  marks  used  by  the  earlier  paper-makers 
have  given  names  to  several  of  the  present 
standard  sizes  of  paper,  as  pot,  foolscap,  crown, 
elephant,  fan,  post. 

Water  Meters,  instruments  by  which  the 
quantity  of  water  or  any  other  liquid  flowing 
through  pipes  is  measured  and  recorded  auto- 
matically. They  are  of  three  general  types  — 
the  "positive,"  the  "inferential,"  and  the  "pro- 
portional" meters. 

Positive  meters  measure  the  actual  volume 
of  the  water,  by  the  action  of  a  piston  working 
in  a  cylinder  which  is  successively  emptied  and 
filled  at  the  completion  of  each  stroke.  The 
cylinder  being  of  known  dimensions  affords  a 
measure  of  the  quantity  of  water  introduced  in 
a  given  interval  of  time.  The  pistons  are  either 
reciprocating  or  rotary,  or  of  the  oscillating  or 
gyrating  disk  patterns,  and  they  may  be  single 
or  double.  When  single,  a  weight  or  spring 
produces  the  return  stroke,  but  in  the  case  of 
the  double  arrangement,  the  reciprocal  action 
of  the  two  pistons  is  controlled  by  the  action 
of  each  other,  as  in  the  case  of  a  duplex  pump. 
In  rotary  piston  meters,  which  may  also  be  of 
the  single  or  double  type,  the  pistons  have  inter- 
locking faces  and  revolve  in  an  air-ti^ht  cham- 
ber. Upon  the  outer  surfaces  of  the  pistons  are 
a  series  of  projections  and  recesses  which  cor- 
respond to  similar  shapes  on  the  inner  walls 
of  the  cylinder.  The  pressure  of  the  flowing 
■water  causes  the  piston  to  revolve  so  that  a 
series  of  recesses  or  chambers  in  the  cylinder 
are  successively  filled  and  discharged  from  the 
inlet  to  the  outlet  of  the  meter.  When  oscillat- 
ing or  gyrating  disks  are  employed  in  the  place 
of  pistons,  the  wabbling  motion  of  the  disks 
alternately  empties  and  fills  the  cylinder.  Infer- 
ential meters  measure  the  velocity  of  the  flowing 
water  by  recording  the  revolutions  of  a  turbine 
or  other  water-wheel  attachment,  and  the  quan- 
tity is  deduced  by  computation  from  that  rec- 
ord. Proportional  meters  measure  a  fractional 
part  of  the  full  flow  and  are  therefore  capable 
of  bein^  set  on  a   small  by-pass  pipe  which 


branches    from    and    subsequently    rejoins    tfte 
main  pipe,  but  their  use  is  quite  limited. 

The  registering  mechanisms  consist  of  a 
series  of  cog-wheels  and  dials.  The  flow  of 
the  water  actuates  the  cog-wheels,  and  the  num- 
ber of  revolutions  are  recorded  on  the  dials. 
The  arrangement  of  the  mechanism  converts  the 
number  of  revolutions  into  any  desired  unit 
of  volume,  so  that  the  reading  of  the  dials  is 
termed  straight  and  gives  the  quantity  direct, 
in  cubic  feet,  the  unit  generally  adopted,  par- 
ticularly in  the  United  States. 

The  working  parts  of  meters  are  made  light 
and  durable.  Serviceability  and  accuracy  are 
the  qualities  required,  and  in  their  design  the 
support  of  the  water  pressure  is  employed  to 
reduce  to  a  minimum  the  loss  of  head,  and  the 
wear  and  tear  of  the  working  parts,  and  although 
a  high  degree  of  accuracy  is  not  generally  re- 
quired, the  meters  are  made  sufficiently  sensi- 
tive to  measure  the  small  flows  incident  to 
leakage.  Hard  rubber  is  generally  used  for 
the  disks,  and  also  for  the  rotary  pistons  of 
some  meters,  but  where  the  liquids  are  hot,  or 
consist  of  chemical  solutions,  brass  is  generally 
employed.  Possible  damage  due  to  clogging  by 
the  introduction  of  fish  or  gravel,  is  prevented 
by  various  forms  of  strainers  and  sieves,  while 
effect  of  frost  is  guarded  against  by  frost  cases. 

There  are  several  forms  of  meters  which 
do  not  come  under  the  general  classes  already 
described.  Of  these  the  "Venturi,"  constructed 
by  Clemens  Herschel  of  New  York,  in  1886,  is 
the  superior  and  most  useful  on  account  of  its 
simplicity  and  durability.  Its  basic  principles  — 
the  relation  between  the  reduction  of  pressure 
and  the  increase  of  velocity  of  water  flowing 
through  a  contracted  pipe,  was  discovered  by 
Venturi  in  1796.  In  construction  it  consists  of 
two  conical  shaped  pipes  with  their  smaller  ends 
joined  together  by  a  collar  or  throat-piece,  re- 
sulting in  a  shape  similar  to  a  pipe  contracted  at 
one  point  of  its  length.  By  gauging  the  pres- 
sure of  the  water  at  a  pomt  just  before,  and 
also  directly  at  the  point  of  contraction,  and 
the  relation  of  these  pressures  to  the  diameter 
of  the  pipe,  the  volume  of  the  flow  is  computed. 
The  tubes  are  usually  constructed  of  cast  iron 
or  riveted  steel,  but  they  may  also  be  constructed 
of  masonry  or  wood.  The  length  of  the  meter 
varies  from  8  to  16  times  the  diameter  of  the 
uncontracted  portion,  while  the  diameter  of  the 
contraction  ranges  from  one  fourth  to  one  half 
of  the  full  diameter  of  the  tube.  They  are  made 
in  sizes  varying  from  2  to  94^  inches,  with 
practically  no  limjt  to  the  possible  maximum 
size,  but  for  practical  use  where  meters  of  di- 
ameters less  than  six  inches  are  required  those 
with  moving  parts  are  cheaper.  Waste-water 
meters  are  employed  in  connection  with  water 
works  to  measure  the  rate  of  consumption  per 
unit  of  time,  instead  of  the  total  volume.  They 
consist  usually  of  a  disk  placed  horizontally  in 
a  cone-shaped-  chamber.  The  disk  is  lifted  or 
lowered  accordingto  the  g^reater  or  lesser  vol- 
ume of  water  passing  through  the  pipe  in  which 
it  is  set,  and  being  connected  by  a  wire  with  a 
counter  weight  and  pencil  which  follow  the 
movements  of  the  disk,  records  the  nature  and 
amount  of  those  movements  on  a  paper  carried 
by  a  drum  which  is  revolved  by  clockwork. 
The  vertical  rulings  of  the  record  sheet  indicate 
the   time   intervals,   while  the   horizontal   lines 
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represent  the  units  of  volume.  Since  all  the 
water  consumed  in  a  given  district  must  pass 
through  such  a  meter,  by  comparing  the  rates 
of  consumption  of  the  various  districts,  the 
causes  of  abnormal  waste  are  readily  determined 
and  localized. 

Another  form  of  water  meters,  more  par- 
ticularly known  as  current  meters,  are  em- 
ployed in  hydraulic  engineering  to  measure  the 
velocity  and  volume  of  flow  of  the  waters  in 
rivers,  large  aqueducts,  and  sewers.  See  CtJR- 
RENT  Meters.  w.  Morey,  Jr., 

Consulting  Civil  Engineer. 

Water-moccasin,  a  snake.    See  Moccasin. 

Water  Motor.  In  its  broadest  sense  the 
term  is  applicable  to  all  forms  of  machines  or 
systems  of  machinery  operated  by  water  under 
the  force  of  gravity,  or  in  other  words,  by 
which  the  energy  inherent  in  a  natural  waterfall 
is  utilized  to  perform  mechanical  work.  Of 
these  machines,  the  water-wheel  (q.v.),  the  tur- 
bine (q.v.)  and  the  pump  (q.v.),  have  beai 
treated  under  their  respective  titles,  but  in  this 
article  the  term  will  be  considered  as  designat- 
ing those  machines  which  are  operated  by  the 
element  of  pressure  only,  such  as  hydraulic  lifts 
and  water-pressure  engines. 

The  Hydraulic  Lift  is  the  simplest  of  all 
water  motors.  The  direct-acting  lift  consists  of 
a  cylinder  in  which  a  ram  or  piston  of  equal 
length,  with  a  cage  attached  to  its  upper  end, 
works  up  and  down.  The  level  of  the  water 
supply  is  necessarily  above  that  of  the  maxi- 
mum height  to  which  the  cage  may  be  lifted, 
so  that  when  the  water  is  admitted  to  the 
cylinder  through  its  lower  end,  the  pressure 
forces  the  ram  upward  and  thus  lifts  the  cage. 
The  descent  of  the  ram  is  accomplished  by 
closing  the  supply  valve  and  opening  the  dis- 
charge valve,  the  ram  descending  bj;  its  own 
weight.  As  the  weight  of  the  ram  is  greater 
than  necessary  to  bring  down  the  cage,  a  part 
of  that  weight  is  balanced  by  a  weight  attached 
to  the  end  of  a  chain  that  works  over  a  pulley  at 
the  top  of  the  lift  and  is  connected  to  the 
cage.  The  most  familiar  examples  are  the  high- 
speed hydraulic  passenger  elevators.  They  are 
operated  by  the  pressure  of  water  pumped  into 
tanks  situated  on  the  roofs  of  the  buildings  in 
which  they  are  installed,  while  the  operating 
machinery  is  located  in  _  the  basement  (See 
Elevator.)  The  hydraulic  press  and  the  hy- 
draulic ram  are  devices  operated  practically 
under  similar  principles.  _In_  the  former,  the 
action  depends  upon  the  principle  of  hydrostatics 
that  a  pressure  applied  to  any  part  of  the  sur- 
face 01  a  liquid  is  transmitted  _  in  all  .direc- 
tions, and  throughout  the  mass  without  diminu- 
tion. For  example,  if  a  cylinder  filled  with 
water  has  a  plunger  one  inch  square  working 
through  one  end,  and  another  ten  inches  square 
working  through  the  other  end,  and  a  pressure 
of  one  pound  is  exerted  on  the  smaller  plunger, 
this  pressure  will  be  transmitted  to  the  larger 
plunger,  and  be  delivered  by  the  latter  in  a  mul- 
tiplied amount  equal  to  the  square  of  its  face 
area  expressed  in  pounds.  In  this  example  that 
pressure  would  oe  lOO  pounds.  Such  presses 
consist  essentially  of  two  cylinders  connected  by 
piping.  The  pressure  is  applied  to  the  plunger 
of  the  smaller  cylinder,  and  the  multiplied  pres- 
sure is  transmitted  by  that  of  the  larger  to  the 


object  to  be  raised  or  pressed.  In  construction 
they  vary  greatly  with  the  purposes  for  which 
they  are  employed.  Those  used  as  hay,  cot- 
ton and  oil  presses,  consist  of  four  strong  iron 
pillars  arranged  in  the  form  of  a  square,  which 
carry  a  cast-iron  plate  solidly  attached  to  their 
tops.  A  similar  casting  is  situated  at  the  bottom 
of  the  pillars.  Through  a  circular  hole  in  the 
centre  of  the  lower  plate,  a  plunger  carrying  a 
square  platen  on  its  head,  works  with  an  upward 
motion  and  presses  the  material  placed  between 
the  platen  and  the  under  face  of  the  top  plate. 
In  presses  used  for  hydraulic  forging,  the  cylin- 
der and  plunger  are  carried  by  the  top  plate, 
while  the  bottom  plate  carries  the  anvil.  The 
plungers  work  downward  in  the  act  of  pressing 
or  hammering.  They  are  made  of  various  sizes, 
and  are  generally  provided  with  two  pressure 
plungers  and  cylinders,  and  they  are  adapted 
for  purposes  varying  from  the  manufacture  of 
revolver  cartridge  cases  to  the  forging  of  armor 
plate,  guns,  and  steamship  shafts.  Armor  plate, 
presses  capable  of  exerting  a  pressure  of  14,000 
tons  are  in  use,  while  7,000-ton  fluid  compressors 
are  employed  in  many  of  the  larger  steel  manu- 
facturing plants.  A  brief  description  of  the 
construction  and  working  of  one  of  the  last- 
named  capacity  will  serve  to  illustrate  the  mam- 
moth proportions  and  enormous  power  of  these 
machines.  It  consists  of  an  upper  head  weigh- 
ing 120  tons  carrying  the  plunger,  and  a  135- 
ton  base  plate  containing  the  hydraulic  cylinder. 
These  are  supported  and  held  in  place  by  four 
vertical  connecting  columns  each  50  feet  long, 
and  19  inches  in  diameter.  In  operation,  the 
molten  metal  is  poured  into  a  mold  built  up  in 
sections,  and  the  mold  is  raised  under  a  hy- 
draulic pressure  of  7,000  tons,  while  a  plunger 
attached  to  the  upper  head  bears  down  upon  the 
fluid  metal  and  compresses  it. 

Hydraulic  Ram.— In  the  hydraulic  ram  the 
force  of  water  flowing  by  gravity  is  utilized  to 
raise  a  portion  of  itself  to  a  height  above  that 
of  the  source  of  supply.  Two  pipes  are  em- 
ployed. The  water  in  flowing  through  the  main 
or  drive  pipe  acquires  sufficient  momentum  to 
close  a  valve  at  the  foot  of  the  pipe,  and  the 
water  thus  confined  automatically  opens  an- 
other valve,  partially  fills  an  air  chamber  situated 
over  the  foot  of  the  main  pipe,  and  compresses 
the  air  in  it  until  the  pressure  within  balances 
the  column  of  water  inthe  main  pipe.  Then,  the 
foot  valve  of  the  main  pipe  opens  again  and 
the  action  described  is  repeated.  In  the  mean- 
time, the  pressure  in  the  air  chamber  forces 
the  water  through  a  small  service  pipe  leading 
out  of  its  bottom,  to  the  required  height.  See 
Hydrostatic  '  Press,  Hydraulic  Ram,  and 
Pumps  and  Pumping  Machinery. 

Hydraulic  Engines. —  In  the  hydraulic  lifts  or 
elevators,  the  admission  and  discharge  valves 
are  worked  by  hand  at  the  will  of  the  operator, 
but  in  the  engines  the  mechanism  actuates  the 
valves  automatically  and  periodically,  thus  con- 
verting the  lift  into  a  machine  with  a  continu- 
ous action.  Unlike  the  vertical  water  wheels 
and  turbines,  the  efficiency  of  which  depends 
upon  the  weight  of  a  large  body  of  water  falling 
from  a  comparatively  small  height,  the  water 
engines  work  under  the  pressure  of  a  small 
column  of  water  descending  from  a  considerable 
elevation.  They  are  of  three  types— the  'single 
action."  in  which  a  piston  working  in  a  cylinder 
is  moved  upward  by  the  pressure  of  the  water. 
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and  downward  by  the  weight  of  the  piston  it- 
self ;  the  "double  action,"  in  which  the  cylinder  is 
closed  at  the  top  as  well  as  at  the  bottom,  and 
the  water  admitted  to  it  by  supply  pipes  at  those 
points,  acts  reciprocally  on  the  piston  from 
above  and  below;  and  the  "rotary,"  in  which  the 
water  pressure  acts  on  a  revolving  piston  simi- 
lar to  that  of  a  rotary  steam-engine.  Rotary 
engines  may  be  of  the  single-acting  or  double- 
acting  type,  the  advantage  being  with  the  former, 
since  the  pressure  of  the  piston  is  always  exerted 
on  the  crank  pin  in  one  direction,  and  the 
dead  centres  are  passed  without  knocking.  Gen- 
erally three  single-acting  cylinders  formed  in 
one  casting  are  used  in  connection  with  a  disk 
valve  with  segmental  posts  which  pass  oyer 
corresponding  apertures  in  the  valve  seating 
during  rotation,  and  the  engine  will  readily  start 
in  all  positions.  The  first  engine  of  this  kind 
was  constructed  by  Sir  William  Armstrong, 
who  also  subsequently  designed  one  of  the  re- 
ciprocating pattern.  Since  then  a  great  variety 
of  hydraulic  engines  have  been  invented,  the 
greater  number  of  them  being  of  the  last- 
named  type.  They  have  a  wide  field  of  useful- 
ness, especially  as  auxiliary  motors  for  driving 
small  machinery  such  as  hoists,  swing-bridges, 
capstans,  cranes,  winches,  etc.  The  employment 
of  superheated  water  motors  is  one  of  the  latest 
developments  in  the  methods  for  railroad  trac- 
tion. In  the  earlier  forms  of  engines  operated 
by  superheated  water,  the  storage  tank  being 
charged  with  water  at  a  temperature  corre- 
sponding to  several  hundred  pounds  of  pressure, 
the  steam  from  the  water  was  utilized  in  the 
cylinders  of  the  motor  in  a  manner  similar  to 
the  utilization  of  steam  from  the  boiler  of  a 
locomotive  engine  by  expansion  in  its  cylinders. 
Their  operation  was  based  upon  the  relation  of 
temperature  and  pressure  to  the  vaporization  of 
liquids,  and  the  steam  was  drawn  off  from  its 
point  of  formation  at  the  top  of  the  storage  tank 
to  the  cylinders.  Under  these  conditions,  new 
steam  was  supplied  by  water  which  boiled  at 
lower  and  lower  pressures  and  reduced  tempera- 
tures, until  the  pressure  fell  to  a  point  at  which 
it  was  not  available  for  use  in  the  motor,  and 
only  about  one  ninth  of  the  energy  of  the 
heated  water  was  actually  used  in  the  cylinders. 
About  1888,  W.  E.  Prall  of  Washington,  D.  C, 
suggested  the  utilization  of  the  heat  in  the 
storage  tank  by  withdrawing  it  in  the  form  of 
water  from  the  bottom  of  the  tank  instead  of 
steam  from  the  top,  and  allowing  the  water  thus 
withdrawn  to  give  up  its  heat  within  the  cylin- 
ders of  the  engine  itself.  In  the  latest  motors, 
this  is  accomplished  by  a  generator  composed  of 
a  nest  of  tubes  coupled  into  manifolds  at  the 
top  and  bottom.  The  working  pressure  is  about 
700  pounds  to  the  square  inch,  and  the  water  is 
drawn  off  from  the  generator  into  three  in- 
sulated storage  tanks  with  a  total  capacity  of 
7,too  pounds,  carried  beneath  the  car.  From  the 
bclttfn  of  the  tanks  the  water  is  delivered 
through  three  Tappet  valves  provided  with 
screw  and  nut  adjustment,  to  regulate  the 
amount  of  feed.  In  operation,  under  the  de- 
creasing pressure  caused  by  the  movement  of  the 
piston  through  its  stroke,  the  water  resolves  into 
steam  in  a  continual  series  of  flashes,  while  the 
steam  and  the  unevaporated  portion  of  the  water 
from  the  high-pressure  cylinders,  pass  out 
through  the  ports  in  its  bottom,  and  is  drained 
off  through  valves  located  in  the  lower  face  of 


the  valve  chest.  The  exhaust  steam  from  the 
high-pressure  cylinder  passes  in  the  ordinary 
way  to  the  low-pressure  cylinder,  from  which  it 
is  finally  exhausted,  into  the  atmosphere.  It  is 
estimated,  that  a  car  equipped  with  two  com- 
pound engines  and  three  tanks  charged  with 
water  at  a  pressure  of  700  pounds  to  the  square 
inch,  and  a  corresponding  temperature  of  500°. 
will  be  capable  of  running  40  miles  at  a  speed 
of  from  30  to  40  miles  an  hour. 

Bibliography. —  For  specific  and  detailed  in- 
formation consult  the  various  engineering  maga- 
zines; also  Bodmer,  'Hydraulic  Motors,  Tur- 
bines and  Pressure  Engines'  (1899) ;  Weisbach, 
•Mechanics  of  Engineering,  and  Hydraulics  and 
Hydraulic  Motors'  (1877)-  W.  Morev,  Jr.. 
Consulting  Civil  Enginec. 

Water-molds.    See  Fungi. 

Water-ouzel.     See  Ouzel. 

Water-plane.     See  Waters,  Underground. 

Water-plantain,  an  aquatic  or  marsh  herb 
of  the  genus  Alisma,  family  Atismaceee,  of  which 
Sagittaria  (q.v.)  is  also  a  member.  The  plant 
most  commonly  known  as  water-plantain  is  that 
found  also  in  Europe  and  Asia  (^Alisma  plantago 
aquatica),  which  grows  in  mud  or  shallow  wa- 
ter. It  has  a  circle  of  radical  long-petioled 
leaves,  ribbed  ovate,  and  strongly  resembling 
those  of  the  common  plantain.  The  scape, 
which  is  usually  solitary,  branches  verticillately, 
and_  forms  a  large,  open  pyramidal,  flowering 
panicle;  the  blossoms  are  very  small,  white  or 
rose-colored,  and  have  their  parts  in  threes. 

Water-power,  a  term  used  popularly  and 
by  engineers  to  define  the  apparent  inherent  en- 
ergy of  a  falling  body  of  water.  It  more  prop- 
erly signifies  the  application  of  the  force  of  grav- 
ity employed  as  a  motive  energy  for  industrial 
purposes  through  the  medium  of  water.  Next 
to  wind-power,  when  available  in  a  sufficient 
amount,  it  is  the  ideal  form  of  motive  energy, 
combining  a  constant  supply  with  a  minimum  of 
cost.  Water  acts_  as  a  motive  power  either  by 
its  weight,  or  by  its  vis  viva;  in  the  latter  case 
the  action  is  either  one  of  pressure  or  impact, 
and  the  energy  thus  exerted  is  made  available 
for  industrial  purposes  by  three  classes  of  ma- 
chines—  water  wheels,  turbines,  and  hydraulic 
pressure  engines.  See  Water  Wheels;  Tur- 
bines ;  Water  Motors. 

When  the  power  is  derived  from  a  fall,  and 
utilized  by  means  of  water  wheels,  the  potential 
energy  is  the  product  of  the  height  through 
which  the  water  falls  into  the  weight  of  that 
water,  and  may  be  readily  computed  for  any 
fallby  multiplying  the  volume  of  the  flow  in 
cubic  feet  per  minute  by  62.5  (weight  of  i  cubic 
foot  of  water  in  pounds),  and  this  product  by 
the  vertical  height  in  feet.  The  result  will  be 
the  amount  of  power  expressed  in  pounds, 
which  when  divided  by  33,000  will  give  the 
horse-power.  When  a  stream  acts  with  an  im- 
pinging force  upon  a  solid  surface,  the  pressure 
exerted  is  equal  and  opposite  to  that  by  which 
the  velocity  and  direction  of  the  stream  is  di- 
verted. Neglecting  the  factor  of  friction  be- 
tween the  fluid  and  the  surface  on  which  it 
moves,  the  effect  of  the  machine  is  equal  to 

—  wX,    in  which  X  represents  the  volume  in  cubic 

n 

feet,  w,  the  weight  of  water  in  pounds,  g,  grav- 
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ity,  and  v,  the  velocitjr  of  the  flow  in  feet  per 
second.  When  the  action  is  that  of  weight  and 
vis  viva  combined,  as  in  the  case  of  water  flow- 
ing in  a  tube,  the  horse-power  or  the  mechanical 

v» 
effect  of  the  motor  is  equal  to  (h  +— )X  mul- 

2g" 
tiplied  by  62.5. 

As  a  basis  for  indemnity  under  confiscation 
and  other  adjudication  proceedings,  the  value  of 
a  water-power  is  commonly  estimated  as  repre- 
sented by  a  sum  of  money,  the  interest  on  which 
would  maintain  a  steam  plant  at  that  place, 
capable  of  producing  an  equal  amount  of  power. 
The  best  authorities,  however,  consider  the 
method  as  erroneous,  and  that  the  value  of  such 
a  power  really  depends  upon  a  great  number  of 
conditions,  such  as  location,  quantity  of  water, 
height  of  falls,  uniformity  of  flow,  expense  of 
dams,  canals  and  foundations,  the  character  of 
the  machinery  installed,  and  the  freight  charges 
for  fuel,  raw  materials  and  finished  product 
Making  the  proper  allowances  for  these_ condi- 
tions, a  comparative  estimate  on  the  basis  of  a 
500  horse-power  plant,  gives  the  gross  cost  of  a 
horse-power  per  steam  plant  as  about$22,ooo,  and 
that  of  a  water-power  plant  as  about  $19.00,  rep- 
resenting a  saving  of  $30,000  per  10,000  horse- 
power per  annum  by  the  use  of  the  latter. 
Another  estimate  based  upon  the  cost  of  steam 
on  large  compound  engines  generating  1,000  or 
more  horse-power  under  a  boiler  pressure  of 
120  pounds,  gives  a  cost  per  annum  of  $20.00 
per  horse-power,  against  $15.00  per  horse-power, 
developed  by  a  water-power  electric  plant,  es- 
tablished at  an  original  cost  of  $100  per  horse- 
power, and  allowing  for  the  wages  of  compe- 
tent attendants  for  the  dynamos. 

Fo'  renting  purposes  a  rate  unit  termed 
*mil>-power*  is  employed.  This  unit,  however, 
is  quite  arbitrary,  and  varies  in  different  loca- 
tions, even  in  Uie  same  States.  At  Holyoke, 
Mass.,  it  is  declared  right  to  draw  38  cubic  feet 
of  water  per  second  during  16  hours  in  a  day 
where  the  head  at  the  fall  is  20  feet,  or  a  quan- 
tity proportionate  to  the  height  at  the  falls,  equal 
to  86  horse-power,  as  a  maximum,  while  at  Law- 
rence, Mass.,  it  is  right  to  draw  during  16  hours 
in  a  day  a  quantity  of  water  sufficient  to  give  a 
power  equal  to  that  of  30  cubic  feet  per  second 
with  a  head  of  25  feet,  equal  to  a  maximum  of 
85  horse-power. 

The  natural  sources  of  water-power  are  riv- 
ers and  streams,  but  as  the  gradient  or  fall  of  a 
river  is  seldom  more  than  sufficient  to  overcome 
the  friction  due  to  the  gradual  descent  of  its 
waters,  the  kinetic  energy  or  energy  of  motion 
is  made  available  for  practical  purposes  by  the 
employment  of  dams,  canals  and  aqueducts.  The 
use  of  dams  may  be  illustrated  by  assuming  the 
gradient  of  a  stream  to  be  2  feet  to  100  feet.  By 
building  a  dam  12  feet  high  across  the  stream, 
the  gradual  slope  of  12  feet  over  a  distance 
of  600  feet  is  converted  into  a  vertical  inter- 
val of  12  feet,  and  the  kinetic  energy  of  the 
stream  expended  in  friction  over  the  gradual 
descent  of  600  feet  is  accumulated  at  the 
top  of  the  dam  in  the  form  of  head  or  pres- 
sure. This  energy  is  utilized  by  conducting  the 
•water  flowing  over  the  dam  to  the  motors 
trough  which  it  passes  into  the  tail  race  and  re- 
joins the  stream.  Where  conditions  are  un- 
favorable for  the  construction  of  a  dam  a  part 
of  the  stream  may  be  directed  into  a  reservoir 


at  a  point  beyond  that  at  which  the  power  is 
required,  sufficiently  distant  to  give  the  neces- 
sary fall,  and  then  conducted  by  a  canal  or  aque- 
duct to  the  motor,  as  in  the  case  where  the 
power  is  obtained  from  a  natural  water-fall. 
Occasionally,  where  the  velocity  of  a  stream  is 
sufficient  to  give  the  required  power,  it  is  used 
directly  for  working  the  motor. 

Current  motors,  however,  to  be  most  effec- 
tive, would  require  the  backing  up  of  the  whole 
volume  of  a  stream  until  the  actual  head  was 
equivalent  to  the  theoretical  head  developed  by 
the  natural  velocity  of  the  stream,  and  as  but  a 
fraction  of  this  velocity  can  be  taken  up  by  such 
a  motor,  its  efficiency  is  generally  very  small. 
They  may  be  employed  to  obtain  power  in  small 
amounts  from  large  streams,  but  are  imprac- 
ticable for  developing  large  powers. 

From  1822  up  to  the  present  time  (1904)  over 
35  water-power  plants  of  great  magnitude 
have  been  established  in  the  United  States, 
capable  of  developing  in  the  aggregate  over 
300,000  horse-power  per  minute.  The  individual 
plants  developing  10,000  horse-power,  or  more 
per  minute,  are  those  at  Lowell,  Mass.,  11,845, 
with  a  head  of  35  feet;  Manchester,  N.  H., 
12,000,  head  54  feet;  Lawrence,  Mass.,  11,000, 
head  30  feet;  Holyoke,  Mass.,  14,000,  head  50 
feet;  Lewiston,  Maine,  11,900,  head  55  feet; 
Columbus,  Ga.,  10,000,  head  26  feet;  Saint  An- 
thony's Falls,  Minn.,  15,500,  head  50  feet; 
Niagara,  N.  Y.  (Hy.  Canal),  established  in  1861, 
15,000,  head  95  feet;  and  tunnel,  established  in 
1894,  50,000,  head  176  feet;  Turner  Falls,  Conn., 
10,000,  head  3J  feet;  Spokane,  Wash.,  18,000, 
head  72  feet ;  Great  Falls,  Mont.,  16,000,  head  40 
feet;  Austin,  Tex.,  10,000,  head  68  feet;  Sault 
Ste.  Marie,  Ont.,  10,000,  head  15  feet;  and 
Helena,  Mont.,  10,000,  head  38  feet. 

At  Niagara,  Sault  Ste.  Marie,  Ogden,  Me- 
chanicsville,  and  Great  Falls  the  water-power  is 
employed  to  operate  turbines  of  water-wheels 
which  in  turn  drive  electric  dynamos,  and_  the 
electrical  energy  thus  developed  is  transmitted 
to  and  utilized  by  the  neighboring  cities.  The 
power  that  may  be  thus  obtained  from  the  falls 
at  Niagara  is  practically  unlimited,  and  after  the 
turbines  are  installed  entails  no  further  expense ; 
but  the  enormous  cost  of  the  conductors  re- 
quired to  transmit  the  electric  power  to  distant 
points  prevents  the  establishment  of  additional 
plants  to  develop  a  greater  voltage  for  that  pur- 
pose, while  that  produced  at  the  present  time  is 
actually  much  more  than  the  cities  in  the  imme- 
diate vicinity  are  capable  of  utilizing,  under  the 
existing  low  voltage  regulations.  As  a  matter  of 
fact,  although  the  possibility  of  transforming 
water-power  into  electrical  energy  which  was 
capable  of  being  transmitted  to  comparatively 
distant  points  was  a  great  impetus  to  the  devel- 
opment of  water-power  plants  of  great  magni- 
tude, a  fair,  not  to  say  full,  utilization  of  the 
almost  incalculable  amount  of  power  going  to 
waste  at  Niagara  and  elsewhere,  is  possible  only 
throupth  the  discovery  of  a  cheaper  conductor  of 
electricity  than  copper. 

Bibliography. — Consult:  Bodmer,  ^Hydraulic 
Motors,  Turbines  and  Pressure  Engines'  (1889)  ; 
Merriam,  ^Treatise  on  Hydraulics'  (1900); 
Frizell,  'Water  Power'  (1901);  Kent's  <  Me- 
chanical Engineer's  Pocket  Book'  (1903) ;  and 
the  various  engineering  magazines. 

W.  MoREY,  Jr., 
Consulting  Civil  Engineer. 
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Water  Purification.  See  Water  Supply; 
Water-works. 

Water-rabbit,  or  Swamp-hare.    See  Habe. 

Water-rail,  a  species  of  rail  (Rallus  aquati- 
cus)  widely  distributed  over  Europe,  Asia,  and 
North  Africa,  and  generally  common,  but,  on 
account  of  its  retiring  habits  and  shyness,  not 
often  seen.  It  is  about  ii  inches  long,  olive 
brown  above  streaked  with  black,  the  under 
parts  gray  and  the  sides  streaked.  It  frequents 
marshes  and  bogs,  dives  and  swims  well,  but  is 
a  poor  flyer.  It  is  a  delicious  table-bird.  In 
North  America  its  nearest  representative  is  the 
king  rail  (/?.  elegans).  The  name  is  applied 
generally  to  other  species  of  aquatic  rails  (q.v.) 
in  distinction  from  the  land-rails  and  crakes 
(q.v.). 

Water  Rat,  or  Vole.     See  Vole. 

Water  Rights.       See     Rivers  ;     Riparian 

RiGBTS. 

Water-scorpion,  a  bug  of  the  family 
Nefida,  whose  species  inhabit  ponds,  and  take 
their  popular  name  from  the  scorpion-like  form 
of  the  fore-legs,  with  which  they  seize  their 
prey.  The  remaining  two  pairs  are  slender  and 
locomotory,  and  the  abdomen  terminates  in  a 
long,  slender  breathing  tube.  Some  of  the  spe- 
cies carry  the  eggs  in  a  layer  on  the  under  side 
of  the  abdomen.  Belostoma  includes  the  largest 
species  with  flattened  bodies  and  four-jointed 
antennse;  Nepa  is  much  flattened  and  oval,  and 
the  antennae  are  three-jointed  and  lamellate; 
while  Ranatra  includes  species  of  linear  form. 
The  larvse  and  nymphs  of  the  water-scorpions 
resemble  the  imagoes  in  general  aspect,  but  lack 
the  wings  of  the  latter.  In  all  stages  they  are 
sluggish  in  movements  and  secure  their  prey 
by  hiding  and  stealth.  These  insects  are  very 
interesting  in  habits  and  structure.  See  Fresh- 
water Insects. 

Water  Shell.    See  Ordnance. 

Water-snake,  a  harmless  colubrine  Ameri- 
can snake  {Matrix-  fasciata),  closely  allied  to 
the  garter-snakes  (q.v.),  but  of  aquatic  habits, 
swimming  and  diving  with  great  ease  and  skill, 
and  spending  its  life  largely  in  streams,  ponds, 
and  marshes.  It  lives  largely  upon  fish,  either 
alive  or  dead,  frogs,  tadpoles,  newts,  and  aquatic 
jnsects  and  other  small  creatures.  It  is  mottled 
in  variable  dull  tints,  and  lively  and  pugnacious. 
Its  eggs  are  laid  in  holes  in  stream  banks  and 
similar  places.  The  common  grass-snake  (q.v.) 
of  Europe,  the  only  British  serpent  except  the 
viper,  is  a  near  relative. 

\yater  Softening,  specifically  the  art  of  ex- 
tracting from  water  the  calcium  (lime)  and  mag- 
nesium compounds  which  combine  with  soap  and 
prevent  the  formation  of  lather,  and  thus  are 
said  to  make  the  water  hard;  in  general  the 
extraction  from  water  of  any  substance,  lime, 
magnesia,  acid,  mud  or  other  material  which 
renders  the  water  unsuitable  for  industrial  use. 
Rain  water  contains  only  the  soluble  gases  of  the 
air,  carbonic  acid  gas  and  oxygen,  and  such  dust 
and  dirt  as  it  may  have  washed  out  of  the  air 
in  its  fall.  Such  water  mixes  readily  with  soap 
to  form  a  slippery  lather,  and  the  water  is  said 
to  be  soft.  If  rain  water_  runs  down  a  clean, 
grassy  slope  to  a  stream,  it  is  still  nearly  pure 
soft  water.  If  it  runs  over  limestone,  or  ground 
containing  particles  of  limestone,  it  dissolves  a 


small  amount,  perhaps  two  grains  per  galloiv 
or  one  part  of  limestone  to  30,000  parts  of  water ; 
but  for  practical  purposes  this  is  still  called  soft 
water.  If,  however,  the  rain  water  sinks  into  the 
ground  to  remain  a  long  time  in  contact  with 
limestone,  it  dissolves  greater  amounts,  fre- 
quently 20  grains  per  gallon  of  water  and  some- 
times more  than  100  grains  per  gallon ;  and  water 
is  commonly  said  to  be  hard  if  it  contains  more 
than  5  grains  per  gallon.  Deep  well  waters  are 
nearly  always  of  this  nature.  In  the  arid  plains 
of  the  western  part  of  the  United  States  where 
the  soil  contains  large  quantities  of  common 
salt  (chloride  of  sodium)  and  the  other  salts  of 
sodium  and  potassium  which  are  all  readily 
soluble  in  water,  the  well  waters  are  usually 
heavily  charged  not  only  with  the  salts  of  cal- 
cium and  magnesium  but  also  with  the  salts  of 
sodium  and  potassium,  and  such  water  is  called 
alkali  water.  The  water  which  is  found  near 
the  coal  fields  frequently  contains  sulphuric  acid 
to  the  amount  of  2  or  3  grains  per  gallon.  Lakes 
contain  the  waters  of  many  creeks  and  rivers  and 
are  usually  soft  water;  but  the  current  is  slow 
and  there  is  some  concentration  due  to  evapora- 
tion of  the  water,  so  that  lake  water  contains 
rather  more  mineral  matter  than  river  water  and 
is  on  the  border  line  between  soft  and  hard. 
Lake  Erie  water  contains  about  5  grains  per  gal- 
lon of  the  salts  of  calcium  and  magnesium.  The 
oceans  are  the  final  receptacles  for  the  waters  of 
the  rivers  and  lakes  and  are  subject  to  contin- 
uous evaporation,  so  that  in  the  course  of  years 
the  mineral  matter  has  become  concentrated  and 
ocean  water  contains  about  2,100  grains  per 
gallon  of  mineral  matter,  made  up  of  calcium 
carbonate,  8  grains ;  calcium  sulphate,  75  grains ; 
magnesium  sulphate,  99  grains;  magnesium 
chloride,  230  grains;  potassium  sulphate,  55 
grains;  sodium  chloride,  1,633  grains;  the  great 
amount  of  sodium  chloride  and  the  relative 
scarcity  of  calcium  and  magnesium  compounds 
being  due  to  reactions  which  have  taken  place 
in  the  water.  Great  Salt  Lake  in  Utah  and  the 
Dead  Sea  in  Palestine  (q.v.)  are  small  bodies 
of  water,  like  oceans,  without  other  known  out- 
lets than  evaporation,  and  since  the  rivers  feed- 
ing them  are  heavily  charged  with  common  salt, 
these  lakes  contain  much  more  of  it  in  propor- 
tion than  the  oceans.  Ocean  water  contains 
about  3.5  per  cent  mineral  matter,  the  Dead  Sea 
26  per  cent,  and  Great  Salt  Lake  averages  about 
20  per  cent. 

When  hard  waters  are  evaporated  the  mineral 
matter  is  left  in  a  solid  mass,  interesting  exam- 
ples being  found  in  the  stalactites  and  stalag- 
mites in  caves,  in  the  incrustation  about  the  teeth 
in  the  human  mouth,  and  In  the  deposit  in  the 
bottoms  of  tea  kettles.  The  most  serious  damage 
produced  by  hard  water  in  industrial  operations 
is  from  the  scale  deposited  in  steam  boilers  and 
from  the  waste  of  soap  in  washing.  Scale  in 
boilers  prevents  the  easy  passage  of  heat  from 
the  fire  to  the  water,  and  shortens  the  life  of  the 
boiler  because  of  the  excessive  temperature  to 
which  the  steel  must  be  raised  in  order  to  force 
the  heat  through  the  scale  to  the  water.  The 
amount  of  extra  fuel  required  to  evaporate  water 
in  a"boiler  which  is  coated  with  scale  varies  with 
the  thickness  and  character  of  the  scale  and  with 
the  rate  at  which  the  boiler  is  worked.  When  the 
boiler  is  being  driven  to  nearly  its  full  capacity, 
the  amount  of  extra  fuel  required  by  a  J4  inch 
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layer  of  scale  is  frequently  as  much  as  so  per 
cent;  but  if  the  boiler  is  being  worked  at  only 
half  its  capacity  the  difference  may  not  be  more 
than  lo  per  cent.  Nearly  all  tables  of  such  data 
are  based  on  measurements  of  the  additional 
amount  of  fuel  required  in  a  scale-covered 
boiler  to  heat  the  water  at  the  same  rate  as  in  a 
clean  boiler  worked  at  normal  capacity.  It  is 
estimated  that  the  railroads  of  the  United  States 
are  spending  at  least  $15,000,000  annually  in 
additional  fuel  and  boiler  repairs  due  to  the  hard 
and  muddy  water  used  in  some  parts  of  the 
country.  Using  hard  water  in  boilers  is  much 
more  expensive  than  softening  it,  since  on  the 
average  1,000  gallons  of  hard  water  will  do  50 
cents  worth  of  damage  in  fuel  and  repairs,  while 
1,000  gallons  of  hard  water  may  almost  always 
be  softened  for  less  than  5  cents.  The  value  of 
the  soap  wasted  by  hard  water  is  enormous, 
amounting  to  70  cents  per  1,000  gallons  of  water 
10  grains  hard  when  it  would  cost  perhaps  2 
cents  per  1,000  gallons  on  the  average  to  soften 
such  water. 

The  chlorides  and  sulphates  of  calcium  and 
magnesium  are  readily  soluble  in  water,  but  the 
carbonate  of  lime  or  magnesium  (marble  or 
ordinary  limestone)  is  soluble  only  in  water 
which  contains  carbonic  acid  gas  (COi).  It  is  a 
simple  matter  to  soften  water  which  contains 
only  the  bi-carbonate  of  calcium,  because  it  is 
necessary  only  to  steal  away  the  extra  molecule 
of  COj  by  adding  a  little  fresh  caustic  lime 
which  has  a  great  affinity  for  carbonic  acid  gas 
and  combines  with  it  to  form  a  molecule  of 
mono-carbonate  of  calcium,  which  is  insoluble, 
and,  like  the  remaining  molecule  of_mono-car- 
bonate,  settles  to  the  bottom  as  precipitate.  The 
chemical  reaction  is  stated  thus: 

Calcium  Slaked      Calcium  mono- 

bi-carbonate  lime  carbonate     Water 

CaCO,(CO.)  +  Ca(OH),  =  zCaCO,  +  H,0 
and  thus  there  is  precipitated  to  the  bottom  not 
only  the  original  dissolved  limestone  but  also  the 
slaked  lime  which  has  become  limestone  by 
uniting  with  the  molecule  of  carbonic  acid  gas 
which  held  the  original  limestone  in  solution. 
This  discovery  or  invention  was  made  in  Eng- 
land by  Dr.  Clark  about  1840,  and  no  better  or 
cheaper  method  has  since  been  found  for  extract- 
ing carbonate  of  lime  from  water. 

In  the  case  of  the  sulphate  of  calcium  no 
extraction  in  the  above  sense  is  possible,  for  we 
simply  substitute  sulphate  of  sodium  for  sulphate 
of  calcium.  The  ordinary  method  of  taking  out 
sulphate  or  chloride  of  calcium  is  to  add  to  the 
water  the  proper  amount  of  sodium  carbonate 
(soda  ash  or  washing  soda),  when  the  sodium 
and  calcium  exchange  acids  as  follows: 
Calcium  Sodium  Calcium  Sodium 
sulphate  carbonate  carbonate  sulphate 
CaSO.  +  Na,CO.  =  CaCO,  +  Na,SO.. 
The  calcium  carbonate  settles  as  a  precipitate 
while  the  sodium  sulphate  remains  dissolved  in 
the  water,  and,  for  boiler  or  washing  purposes,  is 
harmless  in  any  ordinary  amount.  In  water 
softening  operations  the  treatment  for  the  mag- 
nesium salts  is  practically  identical  with  that  for 
calcium  salts.  Mud  in  suspension  is  taken  out 
of  soft  water  by  making  a  precipitate  from  two 
substances  such  as  sulphate  of  iron  and  caustic 
soda,  so  that  the  precipitate  in  settling  will  carry 
down  the  fine  particles  of  mud_.  The  oil  taken 
up  by  steam  in  engine  cylinders  is  extracted  from 


the  condensed  water  in  the  same  way,  so  that 
the  water  may  be  used  again  in  the  boilers. 
For  boiler  purposes  it  is  most  important  that  the 
softened  water  should  be  freed  from  precipitate 
and  made  perfectly  clear,  because  the  presence 
of  particles  of  solid  matter  suspended  in  the 
water  is  the  most  potent  cause  of  boiler  foaming. 
When  the  reactions  take  place,  and  the  young 
and  fine  precipitates  are  formed,  in  the  presence 
of  old  precipitate,  an  agglomerating  action  re- 
sults which  rolls  the  small  particles  together  in 
balls  so  that  they  settle  easy.  This  is  the  best 
method  known  for  clarifying  the  water.  The 
best  machines  in  use  for  carrying  out  these 
processes  are  automatic  in  their  action  and  re- 
quire only  to  be  supplied  with  chemicals  and 
to  have  the  settled  precipitates  discharged  by 
opening  a  valve  at  the  bottom  of  the  settling 
tank,  each  once  in  24  hours. 

C.  Herschel  Koyl, 
Consulting  Engineer,  New  York. 

Water  Spout,  a  remarkable  meteorology 
ical  phenomenon  frequently  observed  at  sea,  and 
exactly  analogous  to  the  whirlwinds  experienced 
on  land.  It  occurs  when  opposite  winds  of  dif- 
ferent temperatures  meet  in  the  upper  atmos- 
phere, whereby  a  great  amount  of  vapor  is  con- 
densed into  a  thick  black  cloud,  to  which  a 
vortical  motion  is  given.  This  vortical  motion 
causes  it  to  take  the  form  of  a  vast  funnel,  which, 
descending  near  the  surface  of  the  sea,  draws 
up  the  water  in  its  vortex,  which  joins  in  its 
whirling  motion.  The  whole  column,  which 
after  the  junction  extends  from  the  sea  to  the 
clouds,  assumes  a  magnificent  appearance,  being 
of  a  light  color  near  its  axis,  but  dark  along  the 
sides.  When  acted  on  by  the  wind  the  column 
assumes  a  position  oblique  to  the  horizon,  but 
in  calm  weather  it  maintains  its  vertical  position, 
and  is  carried  along  the  surface  of  the  sea. 

Water  Supply.  The  several  sources  of 
water  supply  for  cities  are  rivers  of  constant 
flow,  lakes,  natural  and  artificial,  ponds,  artificial 
impounding  reservoirs,  springs,  shallow  wells 
in  the  drift,  and  deep  wells  in  the  rock.  The 
enormous  amount  of  water  consumed  daily  com- 
pels the  larger  cities  of  the  world  to  seek  their 
sources  of  supply  in  rivers  and  lakes;  springs, 
natural  reservoirs,  and  wells  usually  not  yield- 
ing an  amount  of  water  sufficient  to  meet  the 
daily  demands.  Exceptions  are  found  in  the 
city  of  Vienna,  which  seeks  its  source  of  water 
supply  in  the  Schneeberg  Mountains  of  the 
Austrian  Alps;  in  Munich,  which  obtains  its 
water  from  springs  in  the  Mangfall  Valley; 
New  York,  which  draws  its  supply  from  large 
impounding  resen'oirs  at  the  headquarters  of 
the  Bronx  and  Croton  Rivers ;  Boston,  which 
depends  upon  artificial  reservoirs  impounding 
the  stream  flow  of  the  Sudbury,  Cochitiiate  and 
Nashua  Rivers ;  Indianapolis,  which  obtains  its 
water  supply  in  deep  wells  in  the  limestone; 
Denver,  which  obtains  its  water  from  large  im- 
pounding reservoirs  in  the  valley  of  the  South 
Platte  River;  and  in  one  of  the  eight  com- 
panies which  furnish  the  water  supply  to  the 
city  of  London,  which  draws  its  water  from 
wells  sunk  in  the  London  chalk  formation. 
Excepting  the  Kent  Works,  all  the  remaining 
London  water  companies  draw  their  waters  from 
the  Thames,  Lea.  and  New  rivers,  with  some 
small  additions  from  wells  and  springs  for  the 
supply  furnished  by  the  East  London  and  New 
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River  Companies.  London,  Rotterdam,  Ham- 
burg, Bremen,  Berlin,  Saint  Petersburg,  War- 
saw, abroad;  Albany,  Philadelphia,  Washington, 
Cincinnati,  Saint  Louis,  Nashville,  Pittsburg, 
and  Louisville,  in  the  United  States,  are  among 
the  large  cities  depending  upon  rivers  as  their 
sources  of  supply.  Glasgow,  Liverpool,  Manches- 
ter, and  Zurich,  abroad ;  and  Buffalo,  Cleveland, 
Chicago  and  Milwaukee  of  the  large  cities  in 
the  United  States,  have  their  sources  of  water 
•supply  in  lakes.  The  lake  which  supplies  water 
to  Liverpool  is  a  large  artificial  reservoir  cre- 
mated in  the  Vymwy  Valley  in  the  north  of 
:  Wales,  distant  about  sixty-five  miles  from  the 
city,  from  which  the  water  is  drawn  first  to 
filters  at  elevation  sufliicient  to  supply  the  fil- 
tered water  by  gravity  to  the  city.  Glasgow 
draws  its  water  from  Loch  Katrine;  Manches- 
ter from  Lake  Thirlmere;  Zurich  from  the  lake 
of  that  name,  or  from  the  River  Limmat,  the 
outlet  of  the  lake,  a  short  distance  from  its 
mouth;  the  American  cities  mentioned  take 
their  source  in  the  system  of  Great  Lakes.  One 
of  the  most  notable  instances  of  large  volumes 
of  water  from  deep  rock  wells  is  in  the  supply  to 
the  city  of  Indianapolis,  which  obtains  its 
water  from  twenty-five  wells  drilled  into  the 
water-bearing  limestone  which  abounds  in  that 
section  of  the  country.  Of  the  twenty-five  wells, 
twenty  are  10  inches  in  diameter,  and  penetrate 
the  drift  and  rock,  distances  ranging  from  300 
to  320  feet,  with  an  average  depth  of  308  feet, 
and  five  are  8  inches  diameter,  with  an  aver- 
age depth  of  295  feet.  The  average  thickness 
of  the  drift  in  the  locality  of  the  wells  is  about 
eighty  feet.  The  gauged  daily  capacity  of  the 
twenty-five  wells  September  1898  was  18,700,000 
gallons.  In  1896  the  yield  of  the  system  o£ 
driven  wells  which  supplied  water  to  Brooklyn 
was  about  32,000,000  gallons.  The  principal  cit- 
ies abroad  drawing  their  water  from  ground 
sources  are  Schalke,  Dortmund,  Cologne,  Dres- 
den, Bochum,  Leipsic,  Stockholm,  and  Copen- 
hagen, with  daily  yields  ranging  from  6,000,000 
to  11,430,000  gallons.  The  Vanne  water,  which 
is  used  for  dietetic  purposes  in  Paris,  is  obtained 
from  springs,  and  to  preserve  it  without  change 
of  quality  it  is  conducted  to  the  city  in  a  closed 
conduit,  received  in  distributing  reservoirs,  from 
which  the  light  is  carefully  excluded,  and 
reaches  the  consumer  quite  as  pure  as  it  was 
upon  issuing  from  its  mountain  source.  Cities 
have  been  located  not  according  to  the  rules  of 
hygiene,  but  according  to  the  requirements  of 
commerce;  revenue  rather  than  health  has  been 
the  dominating  factor,  and  upon  the  sanitarian  has 
fallen  the  burden  of  rectifying  the  evils  which 
have  followed  the  total  disregard  in  so  many 
cases  of  one  of  the  fundamental  laws  of  nealtti. 
The  various  methods  of  supplying  water  to 
cities  are  embraced  in  the  following  systems: 
(ist)    by   gravity   from    natural   lakes   or  im- 

?ounding  reservoirs  at  elevation  sufficient  to 
urnish  domestic  and  frequently  fire  pressure; 
works  typical  of  this  system  are  found  in  New 
York,  Boston,  Baltimore,  San  Francisco,  and 
Saint  Paul;  (2d)  by  pumping  from  rivers  or 
lakes,  or  other  sources,  to  reservoirs  placed  at 
elevation  sufficient  to  supply  under  pressure  water 
for  domestic  purposes,  and  often  for  fire  pro- 
tection ;  works  typical  of  this  system  are  found 
in  the  older  works  of  Philadelphia,  Pittsburg, 
Cleveland,   Cincinnati,   Saint   Louis,   Louisville, 


Omaha,  and  Kansas  City;  (3d)  by  pumpmg 
from  the  sources  mentioned  under  the  second 
system  to  stand  pipes,  which  fix  the  head  upon 
the  pumps  and  the  distribution  system,  and  sup- 
plying direct  into  tlie  distribution  mains;  works 
typical  of  this  system  are  found  in  Chicago, 
Milwaukee  and  Detroit;  (4th)  by  pumping  into 
the  distribution  mains  without  the  intervention 
of  stand  pipes ;  works  typical  of  this  system  are 
found  in  Indianapolis,  Dayton,  and  Columbus. 

Where  impounding  reservoirs  are  used  at 
elevation  sufficient  to  furnish  a  satisfactory 
pressure,  these  are  invariably  built  with  a  view 
to  carrying  a  volume  of  water  which  without  the 
addition  from  rainfall  would  be  sufficient  to 
supply  a  city  for  at  least  six  months,  and  nat- 
urally these  basins  become  large  sedimentatioe 
reservoirs,  and  the  water  as  a  rule  is  very  satis- 
factory for  drinking  and  other  domestic  uses. 
In  the  older  works,  where  the  water  is  pumped 
from  rivers  or  lakes  to  storage  and  settling 
basins,  the  latter  have  been  planned  to  contain 
several  days'  supply,  and  allow  for  a  subsidence 
of  the  suspended  matter  in  the  water  while  re- 
tained in,  or  while  passing  through  such  basins. 
Where  water  is  pumped  under  stand  pipes,  of 
course,  no  subsidence  takes  place,  and  the  water 
is  delivered  to  the  consumer  in  substantially 
the  same  condition  as  it  was  taken  from  the 
source  of  supply.  The  same  condition  holds 
good  for  direct  service  works  in  which  neither 
reservoirs  nor  stand  pipes  are  used.  Many  of 
the  smaller  water-works  built  during  the  past 
twenty  years  have  been  carried  out  after  the 
fourth  system  because  it  represents  the  least 
first  cost,  although  less  economical  in  operation 
than  works  which  provide  for  pumping  to  reser- 
voirs, or  works  pumping  under  stand  pipes. 

In  the  early  history  of  impounding  reservoir 
gravity  works,  and  works  in  which  the  water 
was  pumped  to  large  reservoirs,  it  was  thought 
a  limited  subsidence  of  a  polluted  river  or  lake 
water  in  such  reservoirs  would  overcome  all 
natural  objections  to  the  quality  of  the  supply. 
It  is  now  known  that  no  surface  water,  whether 
gathered  in  streams  or  lakes,  is  fit  for  domestic 
uses  excepting  it  be  subjected  to  some  method 
of  purification  which  will  eliminate  the  sus- 
pended matters  due  to  sewage,  and  the  washing 
of  detritus  from  the  water-sheds  upon  which 
the  water  is  gathered.  If  it  were  possible  to 
construct  subsiding  reservoirs  of  such  capacity 
that  the  water  might  be  retained  for  many  days 
or  weeks  after  being  pumped  from  its  source 
in  order  to  secure  a  high  percentage  of  sub- 
sidence of  the  suspended  matters,  this  would 
remedy  in  part  the  objection  to  such  water  sup- 
plies taken  from  sources  known  to  receive  the 
effluents  from  city  sewers,  but  the  length  of  time 
required  to  successfully  purify  water  in  this 
manner  is  too  great  to  admit  of  serious  consid- 
eration of  such  a  method  of  water  purification  for 
most  cities,  and  filtration  is  resorted  to  as  a 
means  of  doing  in  a  short  time  what  could  be 
accomplished  only  in  a  very  lon^  time  by  means 
of  sedimentation  basins.  Experiments  with  the 
water  of  the  Ohio  River  at  Cincinnati  several 
years  ago  indicated  that  thirty  days  quiescent 
subsidence  in  reservoirs  would  reduce  the  bac- 
terial content  and  turbidity  about  97  per  cent; 
filtration  will  rapidly  reduce  the  bacterial  content 
of  polluted  river  and  lake  waters  by  99  ±  pet 
cent,  and  alm'ost  entirely  eliminate  the  turbidity. 
The  reports  of  the  performance  of  the  filters  a* 
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Upper  Roxborough  (Philadelphia),  where  the 
water  is  carried  for  a  short  time  in  subsiding 
basins  before  it  is  thrown  on  the  filters,  show 
the  remarkable  change  which  can  be  made  in  a 
few  hours  b^  means  of  plain  sand  filters,  and  it 
is  scarcely  likely  that  in  the  future  construction 
of  works  of  public  water  supply  many  instances 
will  be  found  where  settling  basins  are  planned 
to  furnish  more  than  two  days'  subsidence  of 
the  water  before  it  passes  to  the  filters  for 
purification.  The  objection  to  any  sewage 
polluted  water  is  founded  entirely  upon  the  mat- 
ters carried  in  mechanical  suspension.  The 
waters  of  large  lakes  or  rivers  probably  never 
contain  dissolved  matters  which  unfit  tliem  for 
drinking  and  other  domestic  uses,  nevertheless, 
few  of  these  sources  contain  water  which  in  its 
natural  condition  is  fitted  for  drinking  and  other 
domestic  requirements,  and  any  system  of  puri- 
fication which  will  remove  all  the  suspended 
matter  will  be  found  capable  of  rendering  the 
waters  of  large  lakes  and  rivers  well  adapted  for 
domestic  purposes.  The  sole  purpose  of  water 
purification  is  therefore  to  remove  matters  in 
suspension,  of  which  the  bacteria  are  a  part, 
and  as  this  can  be  accomplished  much  quicker, 
cheaper  and  better  by  plain  sand  filters  than  by 
large  subsiding  reservoirs,  it  is  fair  to  presume 
that  the  latter  will  find  few  places  in  the  future 
history  of  water-works  engineering,  excepting 
of  course  in  such  instances  where  the  topog- 
raphy naturally  suggests  a  gravity  supply  from 
impounding  reservoirs  of  large  capacity  placed 
at  an  elevation  sufficient  to  furnish  the  desired 
pressure  in  the  street  mains. 

ConsumpHoH  of  Water. — One  of  the  two 
most  important  problems  in  connection  with 
public  water  supply  at  the  present  time  is  how 
to  restrict  the  large  and  growing  per  capita  con- 
sumption. Meters  on  the  service  pipes  of  con- 
sumers are  thought  by  many  to  be  the  remedy, 
but  while  no  one  objects  to  the  metering  of  the 
gas  which  he  consumes,  few  outside  of  s.  small 
circle  of  water-works  students  favor  the  meter- 
ing of  water,  the  fear  naturally  being  that  with 
the  advent  of  water  meters  the  water  bill  will 
increase  in  size,  or  that  the.  quantity  of  water 
allowed  per  consumer  may  be  uncomfortably  re- 
stricted. It  does  not  follow  that  the  use  of 
■water  meters  will  generally  increase  the  con- 
sumers' water  bills,  nor  will  the  meter  in  any 
way  limit  the  use  of  water,  but  a  large  con- 
sumption will  require  the  payment  of  higher 
charges  than  for  a  small  consumption. 

Some  idea  of  the  per  capita  consumption  of 
•water  in  the  larger  cities  of  the  United  States 
can  be  gained  from  the  following  table : 


Cities   1900 

Populat'n 
supplied 

Daily 
gallons 

Per    capita 
gallons 

New    York 

Chicago     

Philacfelphia   

Brooklyn     

2,049,000 

1,698,000 

1,294,000 

1,110,000 

560,000 

420,000 

400,000 

342,800 

325,900 

306,055 

300,000 

287,104 

202,718 

187,300 

169,164 

245,700,000 
323,000,000 
287,188,000 
03,900,000 
80,000,000 
66,900,000 
63,539,000 
35.000,000 
39,600,000 
44,800,000 
24,000,000 
13,820,000 
18,813,000 
10,130,000 
13,400,000 

120 
190 
239 

86 
143 
159 
159 

73 

■Cleveland    

St.  Louis 

San  Francisco  

Detroit     

't 

New  Orleans 

Minneapolis    

48 
93 
54 
79 

Indianapolis   

Investigations  in  New  York,  1900,  ly  the 
Merchants  Association,  showed  meter  mea- 
surements of  water  per  capita  per  diem  as  fol- 
lows: Of  25  houses  where  daily  records  for 
two  weeks  were  taken  in  January,  18  used  water 
at  the  rate  of  51  gallons  per  capita,  and  7  houses 
used  water  at  the  rate  of  165.75  gallons  per 
capita,  or  an  average  per  capita  consumption 
for  the  25  houses  of  91.36  gallons.  At  the 
same  time,  of  12  premises  in  Brooklyn  10 
used  water  at  the  rate  of  47  gallons  per  capita, 
and  2  used  water  at  the  rate  of  121.45  gallons 
per  capita,  or  an  average  for  all  consumers  of 
59.4  gallons  per  capita  per  diem.  This  con- 
sumption excludes  the  loss  in  the  joints  of  street 
mains,  but  includes  the  loss  from  leaking  fix- 
tures. Mr.  Croess  estimated  the  per  capita 
consumption  as  116  gallons  per  day,  which  he 
thought  by  metering  all  domestic  services  could 
be  reduced  to  65,000,000  gallons  per  day. 

The  wide  variation  of  consumption  in  differ- 
ent cities  cannot  always  be  easily  accounted  for. 
Thus  in  Denver  the  large  per  capita  consump- 
tion can  be  attributed  partly  to  the  necessity  of 
taking  water  from  the  street  mains  for  all  pur- 
poses, including  irrigation  of  lawns,  trees  and 
shrubbery,  and  partly  to  the  lack  of  necessity  at 
the  present  time  for  an  economical  use  of  water, 
but  why  Cleveland,  a  manufacturing  city,  should 
use  or  waste  water  at  three  times  the  rate  of 
Providence,  another  manufacturing  city,  cannot 
so  easily  be  explained,  excepting  that  in  the  lat- 
ter city  nearly  all  service  pipes  are  metered, 
while  few  meters  are  used  in  the  former.  No 
individual  consumer  is  ever  ready  to  admit  that 
he  wastes  water,  and  doubtless  fancies  that 
considering  his  actual  needs,  he  is  very  careful 
to  draw  no  more  than  the  quantity  required  by 
his  bare  necessities.  Nevertheless,  aside  from 
the  leakage  at  the  joints  of  street  mains,  which 
ought  not  to  vary  widely  in  different  cities, 
equipped  with  modern  cast  iron  pipes,  there  is 
a  difference  in  the  per  capita  consumption  which 
can  only  be  accounted  for  by  differences  in  the 
habits  of  the  consumers. 

Mr,  Dexter  Brackett,  in  a  paper  to  the  Amer- 
ican Society  of  Civil  Engineers,  1895,  from  in- 
vestigations in  and  around  Boston,  showed  that 
the  per  capita  consumption  ranged  from  6.6  gal- 
lons in  small  domiciles  with  a  single  faucet  to 
46  gallons  in  first  class  apartment  houses.  From 
the  same  source  the  interesting  fact  is  obtained 
that  for  12  of  the  larger  cities  of  the  United 
States,  the  consumption  of  water  per  capita  has 
rapidly  risen  during  the  twenty  years  prior  to 
1894,  thus : 

CONSUMPTION  —  GALLONS,  PER  CAPITA,  PER  DIEM. 


City 


Boston,   Cochituate. 
Boston,    Mystic... 

Chicago    

Philadelphia    

Brooklyn    

St.    Louis    

Cincinnati    

Cleveland     

Detroit   

Milwaukee    

Louisville     

Providence    

Fall  River  


1874 

1875 

1877 

1893 

1894 

72 

101 

? 

'147 

«9 

58 

150 

., 

54 

86 

55 

95 

., 

55 

124 

45 

130 

97 

29 

'ioS 

144 

ii 

24 

?.^ 

12 

27 

M 


40 

23 

f4 
60 

73 

•35 

273 

212 
161 
125 
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In  considering  the  consumption  of  water  per 
capita  per  diem,  some  thought  should  be  given 
to  the  unavoidable  losses  by  leakage  of  reser- 
voirs, pipe  distribution  systems,  service  pipes, 
and  domestic  plumbing.  It  is  customary  to 
charge  the  whole  pumpage,  or  draft  from  im- 
pounding reservoirs  or  other  gravity  sources  to 
consumption,  while  as  a  matter  of  fact,  with 
few  exceptions,  about  one  half  the  so-called 
consumption  is  lost  through  leakage  of  reser- 
voirs, pipe  systems,  and  plumbing  fixtures,  and 
of  the  remaining  one  half,  supposed  to  be  used, 
some  waste  might  also  "be  recorded.  The  infor- 
mation with  reference  to  leakage  of  reservoirs 
is  rather  meagre,  but  it  is  well  known  that  no 
reservoir  is  entirely  watertight,  and  so  long  as 
the  loss  is  not  calculated  to  imperil  the  stabil- 
ity of  dams,  embankments,  and  like  structures, 
nor  create  a  costly  or  unallowable  deficiency  in 
the  water  supply,  but  little  attention  is  paid  to 
such  losses. 

Some  data  on  the  daily  and  percentage  loss 
of  water  in  concrete  tanks,  backed  by  well  pre- 
pared clay  puddle,  from  the  new  Philadelphia 
water-works  (1903)  is  given  in  the  following 
table: 

LEAKAGE  OF  BELMONT  FaTER  TANKS. 

Area  (one  filter)  31,800  square  feet,  depth  of  water 
9  feet.  Percentage  leakage  vased  on  a  daily  flow  of 
4,380,000  gallon*  of  water  through  each  filter  tank. 


FiLTEa ' 


t. 
3- 
4- 
5- 
6. 
8. 
9- 

to. 

II. 

12. 

\l: 


Leakage  in  34 
hours 

970 
7*7 
970 
610 

m 
728 
776 
582 

849 
849 


Percentage 
loas 

O.023I 

0.0166 
0.0221 

0.0t40 

o.ooss 
0.0129 
0.0166 
0.0177 

0.0I2S 

0.0108 
0,0194 
0.0194 


LEAKAGE  OF  TORKESDALE  FILTERS. 

Area  (one  filter)  32,670  aauare  feet,  depth  of  water 
9  feet.  Percentage  leakage  based  on  a  daily  flow  of 
4,500,000  gallons  of  water  through  each  filter  tank. 


Filter  No.  • 


9- 
10. 
II. 
12. 
IS- 
M- 
IS- 
17- 
19. 
20. 
22. 
23- 

24- 

25- 

26. 

z8. 
29- 
30. 
31. 
32. 
33- 
15- 


Leakage  in 

Percentage 

24  hours 

loss 

244 

0.0054 

a44 

0.0054 

0 

0 

0 

0 

488 

0.0108 

244 

0.0054 

«44 

0.0054 

732 

0.0162 

0 

0 

344 

0.0054 

:is 

0.0054 
0.0108 

i^ 

0.0162 

0.0108 

488 

0.0108 

lU 

0.0054 
0.0108 

488 

0.0108 

73a 

0.0162 

lU 

0.0162 

0.0108 

lU 

0.0162 

0.0108 

976 

0.0216 

732 

0.0162 

732 

0.0162 

0 

0 

244 

0.0054 

:ts 

0.0054 
0.0108 

73» 

0.0162 

Filters  tested  to  date. 


»44 
732 

4I8 

488 
*44 


0.00U 
o.oi6a 
0.0054 
0.0108 
0.0162 
0.0108 
0.0054 


LEAKAGE  OF  LOWER  ROXBOROUGH  FILTERS. 

Area  (one  filter)  23,087  square  feet,  depth  ot 
water  9  feet. 

Percentage    loss   of    filters  based    on    a    daily    flow 

of  3,180,000  gallons  of  water  through  each  filter,  and 

of  12,000,000  gallons  per  day  through  the  clear  water 
basin: 


FiLTEt 


Leakage  in  24    Percentage 
hours  loss 


I 

3 

3 

4 

Clear  water  basin. 


885 
3.097 
1.770 
4.425 
1.770 
1.07s 


0.0278 
0.0974 
0.0557 
0.1391 
0.0557 
0.00896 


LEAKAGE  or  UPPER   ROXBOROUGH    FILTERS. 

Area  (one  filter)  30,928  square  feet,  depth  of  water 
9   feet. 

Percentage  loss  of  filters,  based  on  a  daily  flow  of 
3.195,000  gallons  through  each  filter,  and  of  20,000,000 
gallons  per  day  through  the  clear  water  basin: 


Filter 


Leakage  in  24    Percentage 
hours  loss 


690 

0.0216 

0 

0 

1,150 

0.0360 

1.840 

0.0144 
0.0576 

1,150 

0.0360 

3,300 

0.00165 

Clear  water  basin 

Each  of  these  structures  was  under  test  for 
leakage  from  two  to  four  weeks,  the  losses  of 
level  being  taken  by  hook  gauges  reading  to 
.001  foot,  and  corrections  made  for  gain  by 
rainfall,  or  loss  by  evaporation. 

Leakage  of  Heater  Mains. —  Like  the  leakage 
of  tanks  and  reservoirs,  information  on  the 
actual  leakage  of  large  pipe  systems  is  not 
nearly  as  full  as  it  should  be,  and  the  lack  of 
it  often  leads  to  unpleasant  discussions  with 
contractors  upon  the  reasonable  allowable  leak- 
age of  pipe  systems  when  completed  and  of- 
fered for  acceptance  and  use.  It  is  convenient 
to  state  the  leakage  in  gallons  per  day  of  24 
hours,  per  mile  of  pipe  without  regard  to 
the  various  sizes  embraced  in  the  system. 
It  is  obvious  that  a  mile  of  48-inch  cast-iron 

fiipe  should  show  and  be  allowed  a  greater 
eakage  than  a  mile  of  12-inch  pipe,  and  it 
would  be  much  fairer  and  more  accurate  to 
state  the  leakage  in  gallons  per  1,000  (or  other 
measure)  linear  feet  of  lead  pipe  joint,  because 
the  leakage  whatever  it  may  reach  in  gallons 
per  day  is  almost  exclusivehr  at  the  joints.  Ac- 
cording to  Mr.  James  R-  Croess,  in  his  report 
to  the  Merchants'  Association,  on  the  'Waste 
and  Consumption  of  Water  in  New  York  City, 
1900,'  the  leakage  of  the  pipe  distribution  sys- 
tem of  that  city  is  as  high  as  142,000  gallons 
per  mile  per  day  of  24  hours,  and  of  Brooklyn, 
60,000  gallons  per  mile  per  day;  of  Boston, 
14,187  gallons  per  mile  per  day.  The  leakage 
of  the  pipe  system  of  Fall  River,  where  94  per 
cent  of  all  the  water  services  are  metered,  is 
estimated  as  24.40  per  cent  of  the  whole  con- 
sumption; at  Boston  the  leakage  is  estimated 
as  27.30  per  cent  of  the  whole  consumption. 

Carefully  conducted  tests  for  leakage  of  the 
several  systems  of  pipe  connected  with  the  Bel- 
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tnont  Filters,  Philadelphia,  {urnished  the  fol- 
lowing information: 

Main  supply  pipe,  consisting  of  i,<)oo  feet 
of  48-inch  pipe,  280  feet  of  42-inch  pipe,  670 
feet  of  36-inch  pipe,  190  feet  of  30-inch  pipe, 
360  feet  of  24-inch  pipe,  and  340  feet  of  20-inch 
pipe,  total  3,740  feet,  or  0.7083  mile,  under  a 
pressure  of  50  pounds  per  square  inch  lost 
water  at  the  rate  of  4.030  gallons  per  day,  cor- 
responding to  a  leakage  of  5,690  gallons  per 
mile.  Main  effluent  pipe,  consisting  of  2,610  feet 
of  48-inch  pipe,  140  feet  of  42-inch  pipe,  120  feet 
of  36-inch  pipe,  430  feet  of  30-inch  pipe,  470  feet 
of  24-inc"h  pipe,  and  730  feet  of  20-inch  pipe,  total 
4,500  feet,  or  0.852  mile,  under  a  pressure  of  50 
pounds  per  square  inch  lost  water  at  the 
rate  of  8,640  gallons  per  day  of  24  hours, 
corresponding  to  a  leakage  of  10,140  gal- 
lons per  mile.  The  raw  water  drain  pipe  con- 
sisting of  1,820  feet  of  24-inch  pipe  and  840  feet 
of  20-inch  pipe,  total  2,660  feet,  or  0.504  mile, 
under  a  pressure  of  50  pounds  per  square  inch, 
lost  water  at  the  rate  of  5,040  gallons  per  day 
of  24  hours,  corresponding  to  a  leakage  of 
10,000  gallons  per  mile.  The  effluent  drain 
pipe,  consisting  of  1440  feet  of  24-inch  pipe, 
570  feet  of  20-mch  pipe,  and  440  feet  of  18-inch 
pipe,  total  2,450  feet,  or  0.464  mile,  under  50 
pounds  pressure  per  square  inch,  lost  water  at 
the  rate  of  2,448  gallons  per  day  of  24  hours, 
corresponding  to  a  leakage  of  5,276  gallons  per 
mile.  The  refill  pipe,  consisting  of  1,670  feet 
of  20-inch  pipe,  and  760  feet  of  16-inch  pipe, 
total  2450  feet,  or  0.46  mile,  under  a  pressure 
of  100  pounds  per  square  inch,  lost  water  at 
the  rate  of  6480  gallons  per  day  of  24  hours, 
corresponding  to  a  leakage  of  14,087  gallons 
per  mile.  The  pressure  pipe  which  supplies 
water  under  80  pounds  pressure  per  square  inch 
to  the  sand  ejectors  and  washers,  consisting  of 
460  feet  of  20-inch  pipe,  750  feet  of  i6-mch 
pipe,  170  feet  of  12-inch  pipe,  360  feet  of  8-inch 
pipe,  640  feet  of  6-inch  pipe,  and  450  feet  of 
4-mch  pipe,  total  2,830  feet,  or  0.536  mile,  under 
a  pressure  of  lOO  pounds  per  square  inch,  lost 
•water  at  the  rate  of  2,500  gallons  per  day  of 
24  hours,  corresponding  to  a  leakage  of  4,664 
gallons  per  mile.  The  average  diameter  per 
■mile  of  each  of  these  lines  or  systems  of  pipes 
is  larger  than  that  of  cast-iron  pipe  in  a  city 
pipe  distribution  system. 

Considering  the  percentage  loss  based  on 
the  daily  flow  of  water  through  the  pipes,  the 
losses  were  as  follows: 

Percentage 
Line  or  Pipx  loss 

Main  supply   o.oioi 

Main   effluent    0.02t6 

Raw  water  drain  0.1008 

Pressure     0.02083 

Filtration. —  No  single  aspect  of  public  water 
supply  is  to-day  of  more  importance  than  the 
quality  of  the  water  supplied  from  day  to  day. 
Upon  the  quality  of  the  .  water  may  rest  the 
liealth  and  commercial  welfare  of  a  community. 
Many  cities  have  been  temporarily  injured  by 
the  known  bad  quality  of  their  water  supply, 
and  many  distressful  and  costly  epidemics  of 
tjrphoid  fever  may  be  properly  attributed  to  the 
temporary  use  of  a  sewage  polluted  water.  The 
remedy  for  this  condition  may  be  found  in 
changing  the  source  of  supply,  when  this  is 
possible,  but  for  some  cities  the  only  alterna- 
tive is  the  adoption  of  some  method  of  water 


purification  which  will  eliminate  the  germs  of 
disease  from  the  water.  The  only  practical 
method  of  purification  thus  far  adopted  by  cities 
is  filtration,  of  which  several  systems  have 
been  tried,  but  only  one  of  which,  that  is,  plain 
sand  filtration,  has  successfully  withstood  the 
test  of  time.  The  filtration  of  water  for  pub- 
lic use  was  first-  installed  by  Mr.  James  SimpsOn 
at  the  Chelsea  Waterworks,  London,  1838.  Par- 
liament in  1852  passed  an  act  requiring  all  the 
so-called  river  works  of  London  to  filter  their 
water  before  it  was  delivered  to  the  consumers. 

No  substantial  difference  exists  between  the 
original  plain  sand  filter  proposed  by  Mr.  Simp- 
son in  1838  and  the  modern  plain  sand  filter 
which  is  being  carried  out  at  the  present  time 
(1904)  on  a  grand  scale  for  the  city  of  Phila- 
delphia. In  each  case  the  filter  consists  of  a 
masonry  tank  in  the  bottom  of  which  are  placed 
pipes  to  conduct  away  the  filtered  water ;  above 
and  around  the  pipes  is  spread  coarse  gravel 
ranging  in  material  as  large  as  one's  fist  to 
coarse  sand,  upon  which  is  placed  a  bed  of  so- 
called  filter  sand,  with  suitable  arrangements 
in  the  matter  of  pipes  and  valves  to  control  the 
rate  of  inflow  01  unfiltered  water  to  the  filter, 
and  of  filtered  water  from  the  filter  to  the 
clear  water  basin.  However,  the  subsequent 
extended  use  of  plain  sand  filters  in  several  of 
the  larger  cities  of  Europe,  notably  Saint  Pe- 
tersburg, Warsaw,  Dantzig,  Berhn,  Bremen, 
Hamburg,  the  works  of  London,  Edinburgh, 
Liverpool,  and  other  cities  of  the  United  King- 
dom, has  had  the  effect  of  largely  improving 
the  mechanism  required  for  the  proper  control 
of  such  filters.  It  is  altogether  probable  that 
the  first  filter  built  by  Mr.  Simpson  at  the 
Chelsea  Works,  London,  may  have  given  as 
satisfactory  effluents  as  any  built  subsequently, 
but  the  lack  of  convenient  and  proper  analytical 
tests  at  the  date  mentioned  makes  it  impossible 
at  the  present  time  to  show  what  changes 
were  effected  by  Mr.  Simpson's  very  simple 
yet  very  wonderful  adjunct  of  water- works 
which  are  compelled  to  draw  their  supplies  from 
sources  of  known  or  suspected  sewage  pollu- 
tion. 

The  real  merits  of  the  plain  sand  filter  were 
never  understood  until  after  the  improvements 
in  bacteriology,  made  by  Dr.  Robert  Koch,  be- 
came a  part  of  water  analysis,  in  fact  all  the 
refinements  for  the  technical  investigation  of 
water  supplies  have  been  developed,  and  many 
of  them  perfected,  within  the  last  20  years. 
If  the  means  of  technical  water  investigation 
had  been  as  good  60  years  ago  as  they  are 
to-day,  and  the  same  interest  feit  by  communi- 
ties in  the  character  of  their  public  water  sup- 
plies, filters  would  to-day  be  as  much  a  part 
of  municipal  water-works  (where  the  water 
is  drawn  from  streams,  lakes,  and  ponds  which 
receive  sewage  effluents)  as  is  the  pumping  ma- 
chinery, storage,  and  settling  reservoirs,  stand- 
pipes,  and  the  cast-iron  or  other  mains  which 
convey  the  water  to  the  consumer.  Pumps, 
pipes,  and  reservoirs  are  regarded  as  essentials 
of  water-works,  and  the  proposition  to  incorpo- 
rate each  or  all  in  any  system  of  works  ex- 
cites only  ordinary  _  business  interest,  and  in- 
volves only  two  simple  considerations :  first, 
the  capacity  of  such  details ;  and  second,  the  cost 
of  construction,  operation,  and  maintenance, 
while  filters  at  the  present  time  are  still  regarded, 
if  not  as  unproven  details  of  water-works  *wn- 
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struction,  certainly  as  details,  the  efficiency  of 
which  is  still  a  matter  of  doubt;  and  this  con- 
dition may  be  ascribed  very  largely  to  the  lack 
of  facilities  for  the  technical   mvestigation  of 
water   going   to   and   coming    from    the   older 
filters  in  the  cities  of  Europe,  rather  than  to 
any  lack  of  efficiency  in  the  performance  of  the 
filters.    When    Mr.    James    P.    Kirkwood,    the 
father  of  water- works  engineering  in  the  United 
States  and  one  of  the  most  distinguished  mem- 
bers of  the  profession,  visited  Europe  in  behalf 
of   the   city   of   Saint   Louis,  to   examine   and 
report  on  the  filters  at  that  time  in  operation 
in  London,  Berlin,  and  other  cities  abroad,  it 
is  probable  that  the  filters  generally  were  per- 
forming as  well  then  as  they  are  now.    Per- 
haps their  work  from  day  to  day  was  not  as 
regular  as   it  is  now  because  the  means   and 
facilities    for    measuring    the    work    and    con- 
trolling the   operation  of  the   filter   were  not 
at  that  time  so  well   established  as  they  are 
now.    Substantially  the  only  real  attempt  to  im- 
prove the  art  of  filtration  of  public  water  supplies 
since  the  publication  of  Mr.  Kirkwood's  classic 
report  on  the  filtration  of  river  water,  and  in- 
deed since  the  introduction  of  the  plain  sand 
filter  at  the  Chelsea  Works  in  1838,  has  been  to 
reduce  the  cost  of  constructing  and  operating 
the    filters,    to    materially    increase    the    rate 
of  percolation,  or  to  maintain  a  constant  high 
standard   of   efficiency   without   regard   to   the 
quality   of   the   applied   water.    The   only  ob- 
stacle to  the  broad  introduction  of  plain  sand 
filters  with  suitable  adjuncts   for  the  purifica- 
tion of  a  sewage  polluted  public  water  supply, 
is  the  lack  of  confidence  in  the  practical  re- 
sults to  be  obtained,  and  when  this  confidence 
is  established,  as  it  will  be  in  due  time,  it  will 
then  be  a  matter  of  wonder  why  so  many  of 
the  large  cities  of  the  United  States  like  Bos- 
ton. New  York,  Philadelphia,  Baltimore,  Cleve- 
land, Cincinnati,  Saint  Louis,  and  Chicago  have 
been   willing  to  continue  the  use   of  polluted 
public  water  supplies  for  so  long  a  time,  when 
the   remedy   was   to  be   found   in   engineering 
structures,   simple  of  construction  and   opera- 
tion, and  as  certain  in  the  performance  of  their 
work  as  the  highest  class  of  pumping  engine 
used   to   lift   water   from   lakes  and   rivers   to 
settling  and  storage  basins,  or  to  pump  it  under 
stand-pipes  into  the  distribution  mains.    It  is  a 
fact'  not  often  recognized  that  in  any  large  city 
upward  of  90  per  cent  of  the  population,  where 
the  source  of  water  supply  is  from  the  public 
mains,  are  wholly  dependent  upon  the  city,  not 
only   for  the  quantity  but   for   the  quality  of 
their  water  for  all   purposes.    Nine  tenths  of 
the  people  are  unable,  or  unwilling,  to  adopt 
domestic  appliances  for  the  purification  of  pol- 
luted water,  and  unless  the  municipality  under- 
takes to  supply  a  satisfactory  water,  fully  this 
proportion  of  the  population,  by  force_  of  cir- 
cumstances   or    indiflference,    will    continue    to 
use  such  water  as  may  come  to  them  through 
the  street  mains,  and  any  steps  which  a  city  may 
take    to    broadly    improve    the    quality    of   its 
water  supply  may  properly  be  regarded  as  an 
effort  to  improve  the  health  of  at  least  nine 
tenths  of   its   population.    The  wealthier  resi- 
dents of  any  city  may  easily  overcome  the  ob- 
jections to  a  polluted  water  supply,  so  far  as  it 
affects  their  own  homes  only,  by  the  introduc- 
tion   of   domestic   filters,    many    of   which,    if 
properly  attended  to,  can  be  relied  upon  to  fur- 


nish satisfactory  drinking  and  culinary  water, 
but  this  is  only  a  partial  safeguard  even  to  the 
users  of  the  water,  because  it  will  guarantee 
satisfactory  water  only  in  their  own  homes, 
and  when  they  leave  their  homes  for  places  of 
business  or  pleasure  they  may  be  compelled  to 
use_  the  polluted  water,  and  the  effect  of  their 
individual  efforts  to  improve  the  quality  of  the 
water  in  their  respective  homes  will  be  partially 
lost.  The  influence  on  health  of  a  bad  water 
supply  for  a  large  city  is  not  limited  to  the 
city,  but  will  have  a  far-reaching  effect  on 
cities  many  miles  distant  by  reason  of  the 
intercourse  between  the  larger  and  the  smaller 
cities.  It  is  thus  possible  for  the  polluted  water 
supply  of  a  large  city  to  partially  defeat  the 
effect  of  a  very  perfect  supply  in  some  of  the 
smaller  cities  surrounding  it,  visitors  from 
the  smaller  to  the  larger  city  drinking  the  pol- 
luted water,  and  carrying  away  the  germs  of 
typhoid  fever,  and  other  water-borne  diseases. 

As  matter  of  interest  in  connection  with  the 
filtration  of  large  volumes  of  water  daily  for 
city  use,  the  following  technical  results  from 
the  operation  of  the  Upper  Roxborough  filters, 
Philadelphia,  are  offered.  These  filters  were 
first  put  in  service  during  July  1903,  and  the 
results  show  how  well  they  were  performing 
within  one  month  of  starting.  The  daily  capa- 
city is  20,000,000  gallons. 

Turbidity  is  stated  in  parts  per  million  by 
the  silica  standard.  The  bacterial  content  of 
the  water  is  stated  in  colonies  per  cubic  centi- 
metre of  water  sample : 

OPERATION    OF    UPPER    ROXBOROUGH    FILTERS. 
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Oct.  17,    Scbu/llcill  River  at  Shawmont..i7 
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.  Filter   No.    i 


3-. 
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,  Clear  water  basin 
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Belmont  Filtration  Works.— Tht  Belmont 
Filtration  Works  will  supply  that  part  of  Phila- 
delphia which  lie?  west  of  the  Schuylkill  River, 
consisting  at  present  of  a  population  estimated 
at  170,000,  growing  at  the  rate  of  3.64  per  cent 
per  annum,  and  which,  it  is  assumed,  will  have 
a  population  in  1950  of  550,000  in  round  num- 
bers. The  water  supply  is  pumped  from  the 
Schuylkill  River  at  the  present  Belmont  Sta- 
tion, located  on  the  west  bank  of  the  Schuylkill 
River  about  in  the  centre  of  the  west  division 
of  Fairmount  Park. 

The  works  consist  of  two  subsiding  basins, 
executed  partly  in  excavation  and  partly  in 
embankment,  having  a  total  depth  from  the  top 
of  the  embankment  to  the  floor  of  the  reser- 
voir of  29  feet,  and  an  available  water  depth 
of  25  feet.  The  reservoir  consists  of  two  divi- 
sions, known  as  the  East  and  West  Divisions, 
A'hich  contain  a  flow  line  of  about  36,000,000 
gallons,  representing^  at  the  present  time  about 
2.4  days'  sedimentation  of  the  water  before  it 
is  drawn  from  the  basins  to  the  preliminary 
filters.    Each  basin  has  an  inside  and  outside 


slope  of  two  horizontal  to  one  vertical,  the  in- 
terior of  the  floor  and  the  slope  being  first 
covered  with  a  heavy  layer  of  clay  puddle 
rolled  in  place,  over  which  is  placed  a  five- 
inch  thickness  of  concrete  paving  as  a  monolith, 
upon  which  up  to  within  10  feet  of  the  high, 
water  line  is  placed  a  layer  of  asphalt  ^-inch 
thick.  The  clay  puddle  consisted  of  50  per  cent 
of  mixed  clay  and  50  per  cent  of  clean  stone  bal- 
last, tempered  in  an  ordinary  pug  mill,  and 
placed  and  rolled  on  the  floor  in  two  separate 
layers.  Upon  the  slopes  the  puddle  was  rolled 
in  layers  six  inches  thick  in  excess  of  the 
actual  requirements,  and  the  surplus  trimmed 
off  to  true  slope  lines. 

From  the  sedimentation  reservoir  the  sub- 
sided water  is  conveyed  to  a  system  of  20  pre- 
liminary filters,  consisting  of  concrete  tanks  60 
feet  long,  20  feet  wide,  and  8  feet  deep,  in 
which  are  placed  materials  very  much  like  that 
in  the  plain  sand  filters  excepting  that  the  sand 
is  more  uniform  of  grain  and  coarser;  the  un- 
derdrain  material  at  the  bottom  is  likewise  made 
up  of  coarser  material  and  placed  12  inches 
deep,  with  suitable  pipes  to  conduct  the  sub- 
sided water  to  the  filters,  and  to  conduct  the 
pre-filtered  water  to  the  plain  sand  filters,  and 
a  system  of  wash  pipes  by  means  of  which  the 
bed  of  sand  lying  above  the  underdrain  material 
is  washed  in  place  from  time  to  time  as  may 
be  required.  The  purpose  of  the  preliminary 
filters  at  Belmont,  and  at  the  other  works 
forming  part  of  the  improvement  of  the  water 
supply  of  Philadelphia,  is  three-fold :  first,  to 
enable  the  plain  sand  filters  to  operate  at  a 
higher  rate  than  has  heretofore  been  employed, 
and  correspondingly  reduce  the  acreage  of  plain 
sand  filter  surface  required  to  treat  the  sub- 
sided water;  second,  to  prolong  the  life  and 
increase  the  yield  of  the  plain  sand  filters  be- 
tween scrapings  from  60,000,000  or  70,000,000 
gallons  per  acre,  to  from  90,000,000  to  150,000,- 
000  gallons  per  acre ;  third,  to  obtain  a  more 
regular  and  better  effluent  than  is  possible  with 
the  plain  sand  filter  when  supplied  only  with 
water  which  has  been  undergoing  subsidence  for 
a  few  days.  The  preliminary  filters  are  intended 
to  perform  in  a  short  time  what  could  be  ac- 
complished only  in  a  very  long  time  by  simple 
sedimentation. 

The  plain  sand  filters  at  Belmont  consist 
of  18  covered  concrete  tanks,  arranged  in  groups 
of  six  each,  having  dimensions  varying  from 
196  to  272  feet  in  length,  and  from  120  to  165 
feet  in  width,  giving  a  net  area  of  filter  at  the 
sand  line  of  0.735  acre.  The  floors  of  the  fil- 
ters consist  of  concrete  inverted  arches  15  feet 
3  inches  square,  with  a  depth  of  arch  at  cen- 
tre of  eight  inches,  a  thickness  of  six  inches  at 
the  centre,  and  of  14  inches  under  the  piers. 
The  roof  arches  have  the  same  span  as  the 
floor  inverts,  a  rise  at  the  centre  of  36  inches, 
a  thickness  at  the  crown  of  6  inches,  and  of 
IS  inches  at  the  spring  line  normal  to  the  soflit. 
The  roof  arches  are  carried  on  monolithic  con- 
crete piers,  9  feet  i  inch  high,  30  inches  square, 
at  the  base,  and  22  inches  square  at  and  above 
the  sand  line,  giving  a  total  height  from  the 
centre  of  the  invert  under  the  floor  to  the  centre 
of  the  roof  arch  of  12  feet  9  inches.  Against 
the  side  and  end  walls  of  the  filters  a  layer 
of  concrete  (mixed  and  placed  as  in  the  sedi- 
mentation reservoir)  is  rolled  or  rammed  in 
place  to  render  the  filters  watertight    The  end 
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walls  of  all  filters,  and  the  side  walls  of  the 
end  filters,  are  designed  as  abutments  to  trans- 
mit the  arch  thrust  to  the  foundation.  In  the 
roof  of  each  filter  is  placed  a  system  of  ven- 
tilators which  can  be  opened  in  the  summer 
time  to  ventilate  the  filter  when  the  sand  bed  is 
being  cleaned,  and  the  filter  being  prepared  for 
another  run,  but  in  winter  time  these  ventilators 
are  closed  in  order  to  avoid  freezing  of  the 
sand  at  any  time  when  it  is  laid  dry  for  the 
purpose  of  scraping.  Above  the  concrete  arched 
roof  of  the  filter  is  placed  a  thickness  of  36 
inches  of  earth  rolled  in  place,  finished  with 
top  soil  and  seeded,  in  order  that  in  due  time 
the  upper  surface  of  the  filter,  as  well  as  the 
slopes,  will  be  covered  with  a  neat  turf,  partly 
for  protection  of  the  materials  in  the  earth 
fill  over  and  around  the  filters,  and  partly  to 
improve  the  appearance  of  the  work.  Each 
filter  is  provided  with  automatic  regulators, 
one  on  the  influent  pipe  to  maintain  a  constant 
level  of  water  over  the  sand  bed,  and  the  other 
on  the  effluent  pipe  to  maintain  a  constant  rate 
of  operation  of  the  filter,  and  incidentally  to 
measure  its  rate  and  amount  of  work.  The 
regulators  are  controlled  by  large  copper  floats 
which  rise  and  fall  with  changes  in  the  level 
of  the  water.  In  the  eflluent  chamber  the  regu- 
lator consists  of  a  telescoping  weir  which 
gradually  descends  in  its  guiding  pipe  until 
the  depth  of  water  in  this  chambeik  represents 
the  maximum  loss  of  head  under  which  it  is  de- 
sired to  work  the  filter.  The  relation  of  the 
lip  of  the  weir  to  the  copper  float  from  which 
it  depends  is  adjustable  in  order  to  vary  the 
rate  of  percolation  through  the  filter,  thus  when 
first  put  in  service  the  rate  of  operation  may 
be  1,000,000  gallons  per  acre  per  day  of  24 
hours,  and  in  the  course  of  two  or  three  days 
the  rate  is  increased  to  6,000,000  gallons  per 
acre  per  day,  by  the  adjustment  of  the  rela- 
tion of  the  lip  of  the  weir  to  the  surface  of  the 
water  in  the  effluent  chamber.  The  telescop- 
ing tube  slides  through  an  annular  cup  leather 
packing,  which  maintains  a  watertight  joint 
between  the  tube  and  the  barrel  into  which  it 
slides.  In  the  centre  of  each  filter  at  the  bot- 
tom is  placed  a  main  collector  with  which 
are  connected  at  intervals  of  15  feet  3  inches 
the  lateral  collectors  that  reach  from  the  main 
collector  nearly  to  the  side  walls  of  the  filter 
tank.  The  main  collector  is  a  watertight  chan- 
nel, constructed  of  concrete,  and  the  lateral 
collectors  are  made  of  eight-inch  and  six-inch 
vitrified  terra  cotta  pipes,  perforated  for  their 
entire  circumference  from  end  to  end.  .'Ground 
the  main  and  lateral  collectors  to  a  depth  of 
16  inches  above  the  lowest  point  in  the  floor 
of  the  filter  is  placed  the  underdrain  material 
consisting  of  five  sizes  of  gravel,  ranging  from 
three  inches  in  diameter  to  material  that  will 
pass  a  No.  14  sieve  and  be  intercepted  on  a 
No.  20  sieve,  arranged  in  successive  layers  of 
six  inches,  four  inches,  three  inches,  and  one 
inch,  the  smaller  material,  of  course,  being 
placed  at  the  top  in  the  one  inch  layer. 

In  placing  the  underdrain  material  in  the 
filter,  three  different  plans  have  been  followed; 
one  in  which  the  material  is  placed  horizon- 
tally from  wall  to  wall  of  the  filter  impinging 
against  the  intermediate  piers ;  another  in  which 
the  underdrain  material  impinges  against  the 
piers  but  is  kept  a  distance  of  24.  inches  from 
the   side    walls,    and    still    another,    which    is 


regarded  as  the  ideal  arrangement,  in  which  the 
underdrain  material  is  kept  20  inches  from  the 
piers  and  24  inches  from  the  end  and  side 
walls.  In  the  latter  plan  it  is  impossible  for 
water  to  flow  down  between  the  masonry  of  the 
piers  or  walls  of  the  tank,  and  pass  into  the  un- 
derdrains  without  percolating  horizontally 
through  at  least  20  inches  of  sand. 

The  sand  in  the  filters  consists  of  either 
river  or  bank  sand,  properly  freed  from  clay, 
dirt,  and  organic  matter,  ranging  in  size  from 
grains  which  will  pass  a  sieve  having  six 
meshes  to  the  linear  inch,  to  grains  which  will 
not  readily  pass  a  sieve  having  80  meshes  to 
the  linear  inch.  The  sand  is  placed  to  a  depth 
varying  from  28  to  42  inches  over  the  under- 
drain material,  and  constitutes  the  true  filtering 
material.  When  the  surface  of  the  sand  bed 
becomes  clogged  with  the  suspended  matter 
removed  from  the  water,  and  the  maximum 
loss  of  head  is  reached,  the  filter  is  taken  tem- 
porarily out  of  service,  and  the  layer  of  sand  at 
the  surface  is  carefully  scraped  off  for  a  depth 
of  from  one  half  to  one  inch,  and  heaped  in  lit- 
tle piles  in  the  several  bays  of  the  filter,  .■^fter 
the  filter  has  been  scraped  the  sand  is  thrown 
out  by  an  ejector,  worked  by  a  current  of 
water  under  pressure  of  from  60  to  80  jxjunds 
per  square  inch,  to  the  sand  washers  in  the 
courts  in  front  of  the  filters,  where,  after  it  is 
washed,  the  sand  is  stored  until  such  time  as 
it  becomes  desirable  by  successive  parings  of 
the  sand  be^  to  renew  the  full  depth  of  sand 
in  the  filter. 

From  the  filters  the  water  is  conveyed 
through  cast-iron  pipes  48  inches  in  diameter, 
to  a  clear  water  basin  constructed  with  con- 
crete inverted  arches  under  the  floor,  square 
plumb  piers,  and  concrete  arches  of  the  same 
dimensions,  and  in  the  same  manner  as  the 
filters,  excepting  that  the  total  height  from  the 
centre  of  the  floor  invert  of  the  clear  water 
basin  to  the  crown  of  the  arch  at  the  soffit 
is  18  feet,  which  provides  for  a  water  depth 
of  IS  feet.  From  tiie  clear  water  basin  the  fil- 
tered water  is  conveyed  through  cast-iron  pipes 
into  the  distribution  system. 

The  Belmont  filters  are  intended  to  operate  at 
the  rate  of  6,000,000  gallons  per  acre  per  day, 
giving  a  capacity  for  each  filter  in  service  of 
4,410,000  gallons,  corresponding  to  a  rate  of  per- 
colation through  the  sand  bed  of  19  feet  per  day 
of  24  hours,  or  of  nine  inches  per  hour.  The 
daily  capacity  of  the  Belmont  station  (18  filters), 
allowing  15  per  cent  reserve  for  scraping,  wash- 
ing, and  renewal  of  sand,  and  such  other  op- 
erations as  may  require  filters  from  time  to 
time  to  be  temporarily  out  of  service,  is 
65,000,000  gallons,  although  for  the  first  two 
years  they  will  be  operated  not  in  excess  of 
the  capacity  of  the  preliminary  filters,  namely, 
40,000,000  gallons  per  day.  By  the  addition  of 
25,000,000  gallons  preliminary  filter  capacity  this 
station  will  be  raised  to  65,000,000  gallons  per 
day,  which  is  thought  to  be  sufficient  to  meet 
the  requirements  of  that  portion  of  the  city 
lying  west  of  the  Schuylkill  River  for  a  period 
of  25  or  26  years,  after  which  time,  not  only 
will  the  preliminary  filter  capacity  be  raised,  but 
additional  filters  will  be  built  on  land  reserved 
for  the  purpose  south  of  the  present  installa^ 
tion. 

Population  and  Pipe  Mileage. —  The  most  ex- 
pensive   waterworks    to    build    and    maintain. 
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other  things  being  equal,  will  be  that  in  which 
the  population  per  mile  of  pipe  distribution 
system  is  the  least.  The  city  of  Denver  con- 
tains one  mile  of  distribution  pipe  for  every 
304  of  the  population.  At  one  time  this 
city  was  stipplied  by  two  rival  companies,  and 
in  many  miles  of  streets  the  distribution  mains 
are  duplicated.  Prior  to  the  consolidation  of 
the  Denver  Union  Water  Company  and  the 
Citizens'  Water  Company  over  70  miles  of  the 
former  company's  mains  had  been  paralleled  by 
its  rival,  and  the  competition  at  One  time  was 
so  strong  that  one  or  both  companies  actually 
furnished  water  to  their  consumers  without 
diarge ;  eventually  the  two  companies  combined 
in  the  Denver  Union  Water  Company,  and  tlie 
consolidation  then  owned  the  mains  of  the  two 
former  companies.  This  fact,  in  part,  accounts 
for  the  excessive  mileage  of  pipe  relative  to 
population  in  that  city.  The  influence  of  a 
dense  population  in  Greater  New  York  is 
shown  m  the  very  large  population  per  mile  of 
water  pipe,  which  is  nearly  two  and  one  half 
times  that  of  Philadelphia  and  Saint  Louis,  and 
three  times  that  of  Boston.  Omitting  the  cities 
of  New  Orleans  and  Nashville,  in  which,  by 
reason  of  the  large  percentage  of  colored  popu- 
lation, the  mileage  of  pipe  is  small  compared 
with  population.  New  York,  in  which  the  popu- 
lation per  square  mile  of  territory  is  very  large, 
and  Denver,  where  the  condition  of  pipe  mile- 
age is  abnormal  compared  with  population,  it 


will  be  seen  that  in  all  the  other  cities  the 
relation  of  population  and  mileagf  of  distribu- 
tion pipe  is  fair,  the  population  per  mile  of 
pipe  increasing  generally  with  the  size  of  the  city. 

MILEAGE  OF  WATER  PIPES  OF  VARIOUS  CITIES  AND 
THE  POPULATION    SUPPUED. —  IQOO. 


City 


New  York 

New  Orleans 

Nashville 

Chicago   

Philaaelphia     

Saint  Louis 

Boston   

Cleveland    

Detroit   

Buffalo   

Washington,  D.  C. 

Milwaukee 

Pittsburgh, 

Minneapolis   

Providence   

Indianapolis   

Denver  

Toledo  

Albany   

Richmond   


Total  mile- 

Total .  pop- 

water  pipes 

ulatton 

I.S39 

3.437.274 

'^5 

300,000 

86 

110,000 

1,872 

1.698,575 

'•|?l 

1,293.696 

575,238 

706 

560,892 

549 

381,768 

617 

375.000 

500 

352.219 
289.000 

370 

338 

285,315 
236.761 

iU 

202,718 

326 

187,297 

208 

169,000 

440 

133.859 

170 

131,822 

132 

100,000 

1           94 

85,050 

Population 
per  mile 
of  pipe 


2,233 
2,400 
1,280 
908 
980 
934 
794 

^ 
704 

m 
304 

758 
90s 


Compound  and  Triple  Expansion  Pumping 
Engines. —  The  large  increase  in  the  demands 
for  water  by  all  the  larger  cities  of  the  country 
during  the  past  20  years  has  stimulated  manu- 
facturers of  large  high  duty  pumping  machinery 


TRIPLE   EXPANSION    PUMPING   ENGINES. 
Built  by  the  Holly  Manufacturing  Company,  Lockport,  N.  Y. 

' 

Location 

Steam  cyl.  Di- 
am.    in   inches 

Plungers 

Diameters 

Inches 

11 

Rev.  per 
minute 

H 

Head 
Feet 

5!'^"'&. 

Duty 
M.  F.  P. 

Remarks 

Boston    

Boston    

Cleveland    .... 
Cleveland   .... 

Philadelphia    . 
Cincinnati    . . . 
Cincinnati    . . . 
Louisville   . . .. 
Minneapolis  .. 

17—3154—48 

22 4154 62 

30—5654-84 
32 60      90 

32 60      90 

32—60      —90 

3^—5^54^4 
30—5654—84 

h 

Ha 

2654 
33« 
295-4 

Go 
60 

& 

66 

60 
60 
60 
60 

30 

ll'A 

22'A 

20 
20 
20 
25 
21 

150 
I  to 
150 
150 

160 
160 
160 
160 
160 

45 

125 

tit 

m 
460 
200 
254 

35 

30 
10 
»S 

30 
25 

13 

24 

IS 

>58« 
«72>i 
168  5I 
140 

130 

135 
•35 

lit 

Per  1,000  lbs.  steam 
Per  1,000  lbs.  steam 
Per  1,000  lbs.  steam 
Per  1,000,000  B.  T. 

Per  100  lbs.  coal. 
Per  100  lbs.  coaL 
Per  100  lbs.  coal. 
Per  1,000  lbs.  steam 
Per  1,000  lbs.  steam 

Built  by  the  Edward  P.  AUis  Company,  Milwaukee,  Wis. 


Boston  .... 
Boston  .... 
Cleveland  . . 
Toronto  . . . 
Reading  . . . 
Omaha   .... 

Detroit   

Washin^on 
St  Ixiuia  . . 
St.  Louis  . . 
Chicago    . . . 


21 — 38 — 

1? 

30-56- 

34—62— 

92 

3^6^ 

t 

40—70—1041 

34—62— 

92 

20—38—  56I 

34—62— 

92 

34—62— 

M 

15— 2»— 

4854 

42 

28  5I 
32  5  J 
3654 
2454 
2954 

33  H 
245* 


60 

?l 

ifo 

40 

50 

66 

iKl 

140 

30 

64 

1854 

Ho 

196 

20 

6a 

20 

148    231 

18 

60 

2254 

150    277 

•5 

66 

20 

ion 

312 

20 

72 

18 

n> 

•85 

25 

42 

28H 

HO 

81 

20 

72 

16  7-10 

135 

289 

•5 

72 

16  7-10 

14c 

231 

30 

48 

62 

150 

125 

25 

'5? 
161 
•65 
150 
140 
•42 
•  50 
178 

162 


|o-ioo  Per  1,000  lbs.  steam 
>9-ioo  Per  1,000  lbs.  steam 


37-«oo 
6i-ioo 


Per  1,000  lbs.  steam 


Per  1,000  lbs.  steam 


Reidler      gear      for 
pump  valves 


Built  by  the  I.  P.  Morris  Company,  Philadelphia,  Pa. 


Boston   . 
Calumet 
Hecla  . 


and 


•  85^-33-52)4 
18    -27^^-48 


60 
34—48 


18 


35 


72 
60 


J  Sewage    pump. 


TWO  CYLINDER   COMPOUND  PUMPING 
Built  by  the  I.  P.  Morris  Company,  Philadelphia,  Pa. 

ENGINES. 

Lawrence    . . .. 

Lynn   

Ii>uitviUe   .... 

ISoston    

Calumet      and 

Hecla  

Calumet      and 

Hecla  

18    —38 
1754—36 
27H-S45« 

26!^ 

1854— 26'4 
34  •16—34 

I 

16 
18 
18  57-100 

5 

17  68-100 

III  55-100 
102  16-100 
151  67-100 

Per  100  lbs.  coaL 

•40,    iMJi 

Per  100  lbs.  coaL 
Per    1,000    lbs.    dtr 
steam 

•754—36 
••«— 24 

20 28  S-16 

•  654—23 

60 
f4 

34 
38 

....!  35 
..-1  35 

16 
10 

............ ...**• 

Vol. 
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to  unusual  efforts  in  the  attempt  to  reach  an 
engine  economy  not  attained  by  any  other  type 
of  steam-engine.  Higher  steam  pressures, 
higher  piston  spee(ls,  higher  expansions,  and 
improved  shop  work  have  enabled  the  builders 
to  obtain  duties  to-day  which  20  years  ago  were 
thought  by  many  to  be  unattainable  with 
steam-engines.  As  a  rule  the  more  modem  en- 
gines are  being  built  in  larger  units,  partly  to 
diminish  the  cost  for  a  given  daily  pumping 
capacity  and  partly  by  reason  of  the  improved 
materials,  design,  and  shop  work  entering  into 
the  construction  of  these  machines  which  largely 
diminishes  the  probabilit}r  of  serious  derange- 
ment or  accidents  in  service.  In  the  preceding 
tables  all  the  engines  noted  are  of  the  crank 
and  fly-wheel  type,  all  have  steam  jacketed 
cylinders,  and  with  the  exception  of  some  of 
the  pumping  engines  built  by  the  I.  P.  Morris 
Company,  alt  are  constructed  with  single  acting 
plunger  pumps.  The  present  cost  (1904)  for 
triple  expansion  crank  and  fly-wheel  pumping 
engines  per  million  gallons  of  capacity  against 
100  feet  pumping  head  is  about  $2,650. 

Consumption,  Income,  Operating,  and  Main- 
tenance Charges. —  Interesting  data  on  the  op- 
eration of  city  water-works  is_  found  in  the 
official  reports  of  the  cities,  and  in  the  statistics 
of  the  operation  of  private  companies,  from 
which  it  is  shown  that  in  a  long  established 
works,  irrespective  of  population,  water  sup- 
plied per  day  and  income,  the  operating  and 
maintenance  charges,  excluding  expenditures  for 
extensions  and  betterments,  fixed  charges  on 
bonded  indebtedness  and  taxes  (which,  of 
course,  are  paid  only  by  private  water  com- 
panies), are  roughly  about  30  per  cent  of  the 
income  from  water  rents.  In  exceptionally 
well  managed  works,  like  those  of  Providence, 
R.  I.,  and  Milwaukee,  Wis.,  in  both  of  which 
meters  form  a  part  of  the  water  supply  system, 
the  operation  and  maintenance  charges  are  con- 
siderably less  than  30  per  cent  of  the  income 
from  water  rents.  In  other  works  where  the 
management  is  less  systematic  and  rigid,  or 
where  the  conditions  connected  with  the  supply 
of  water  are  more  onerous  than  in  the  cities 
mentioned,  the  operation  and  maintenance 
charges  are  considerably  more  than  30  per  cent 
of    the    income.    In    determining    the    income 


which  should  be  received  from  water  rents  by 
a  system  of  water  supply,  whether  operated 
by  the  municipality  or  by  a  private  company, 
in  which  it  is  known  that  the  property  is  con- 
ducted in  a  careful  and  economical  manner,  it 
will  often  assist  the  managers  to  know  the  rela- 
tion which  the  income  from  water  rents  should 
bear  to  the  known  cost  of  operation  and  main- 
tenance, and  this  being  known,  to  adjust  the 
water  charges  equitably  among  the  various 
kinds  of  consumers  to  produce  the  income  re- 
quired to  meet  all  the  natural  charts  created  by 
a  system  of  public  water  supply.  These  charges 
may  be  divided  conveniently  as  follows:  first, 
operation  and  maintenance  charges;  second, 
extension  and  betterment  charges;  third,  taxes, 
if  _  the  works  are  owned  and  operated  by  a 
private  corporation ;  fourth,  the  fixed  charges  oa 
the  cost  of  construction  or  bonded  indebtedness ; 
fifth,  an  annual  allowance  for  the  renewal  of 
such  parts  of  the  works  as,  for  example,  pump- 
ing engines  and  boilers,  which  are  subject  to  a 
known  rate  of  deterioration ;  and  sixth,  if  the 
works  are  owned  and  operated  by  a  private  com- 
pany, a  reasonable  allowance  for  dividends  on 
the  capital  stock. 

The  last  five  items  will  usually  absorb  in 
rotmd  numbers  about  70  per  cent  of  the  income 
from  water  rents. 

The  table  below  is  an  abstract  from  an 
elaborate  compilation  of  statistics  from  the  cities 
noted,  which  was  used  a  few  years  ago  in  the 
trial  of  a  cause  in  the  United  States  courts 
to  adjust  a  difference  between  the  municipality 
and  the  water  company.  In  this  particular  in- 
stance it  was  a  well  established  fact  that  the 
works  were  well  constructed,  and  operated  upon 
a  very  careful  and  economical  basis,  and  in 
order  to  furnish  data  upon  which  the  court 
could  safely  fix  the  income  to  which  the  water 
company  was  entitled,  it  was  necessary  to  ar- 
rive at  this  income  in  the  indirect  manner  shown 
by  the  table. 

Where  the  quantity  of  water  to  be  pumped 
is  small,  it  will  often  be  found  very  convenient 
to  use  gas  or  gasoline  engines  and  triplex 
pumps.  Works  up  to  2,500,000,  or  more,  gal- 
ions  per  dajr  have  been  planned  and  are  operat- 
ing on  this  system.  The  advantage  of  the 
gasoline  engine  is  that  it  entirely  ^avoids  the  ex- 


Crrr 


Providence  . . 
Lawrence    . . . 

Troy    

Albany    

Buffalo    

Erie   

Harrisburg*   . . 
Camden,  N.  J 
Atlantic  City 
Wilmington    . 
Cleveland   . . . 

Dayton    

Springfield,  O. 
Wyoming,  O. 

Detroit    

Indianapolis 

Elgin    

Louisville  . . . 
Milwaukee  . . 
St.  Louis  . . . . 
Kansas  City  . 
Nashville  . . , . 
Atlanta  . . . . , 
Toronto    


Years 
(inclusive) 

Population 

Mean   Income 

Mean   percent- 
age    operating 
and       mainte- 
nance charges 

Mean  gallons 

per  capiu  per 

diem 

1895-98 

163,750 

*487.378 

12.56 

5470 

1895-98 

54.417 
65,000 

99.759 

39.53 

57.50 

1894-98 

95.970 
276.233 

46.49 

146.06 

1895-98 

100.908 

33-53 

153.90 

1894-96 

327,500 

677,375 

33-37 

263.00 

1895-98 

50,883 

124,546 

33.07 

114.87 

1896 

39,400 
58,313 

96,193 

27- 15 

160.00 

1896 

130,667 

26.79 

205.79 

346.00 

80.30 

139.87 

1896 

'3.055 

20,590 
163,854 

37-47 

1896 

70,000 

25.99 

1895-98 

345,070 

613,565 

31.30 

1896 

61,220 

71,000 

30.00 

62.50 

1897-98 

Not  stated 

39,768 

32.56 
30.63 

Not  suted 

1897-98  • 

1,800 

6,788 

56.56 

l8qs-98 

280,288 

366,228 

3*53 

135.15 

1897 

179,630 

292,562 

27-34 

56.76 

1898 

20,000 

29,404 

30-44 

45.00 

1893-98 

194,408 
268,125 

337,255 
1,261  [861 

29.54 

72.90 

1895-98 

25.48 

90.78 
89.33 

1892-97 

542,167 
160,852 

30.00 

1896-98 

411,611 

30.16 

60.00 

1895-98 

98,949 

130,267 

35.71 

128.50 

1893-98 

101,700 

90,355 

33-71 

47.90 

1896-98 

197.325 

459,798 

25.95 

114-47 
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WATER  TABLE  — WATER  WHEEL 


pense  for  boiler  house,  the  cost  of  operating 
and  maintaining  boilers,  the  expense  of  chun- 
neys,  and  if  the  water  is  pumped  to  reservoirs, 
whenever  the  machinery  is  temporarily  out  of 
service  there  is  no  cost  due  to  banking  fires  and 
maintaining  steam  pressure,  as  is  the  case  with 
a  steam  operated  works.  See  Water- Works. 
John  W.  Hill,  C.E.. 
Formerh  Chief  Engineer,  Department  of  Public 
Works,  Philadelphia,  Pa. 

Water  Table,  in  architecture,  a  projecting 
stone  sloped  on  the  roof  to  throw  off  water.  It 
occurs  in  buttresses  and  other  parts  of  Gothic 
architecture. 

Water  Thermometer.      See  Thermometer. 

Water-thrush,  an  American  warbler  of  the 
genus  Seiurus,  having  terrestrial  habits  and  fre- 
,  quenting  preferably  the  borders  of  streams;  its 
domed  nest  in  the  woods  gives  the  name  oven- 
bird  to  the  common  resident  species  (S.  aurica- 
pillus).    See  Warbler;  Wagtail. 

Water    Turbine.      See    Turbine;    Water 

Wheel. 

Water-turkey.    See  Darter. 

Water  Valley,  Miss.,  city,  one  of  the 
county-seats  of  Yalobusha  County;  on  the 
Illinois  Central  railroad;  about  140  miles  north 
by  east  of  Jackson,  the  State  capital,  and  15 
miles  north  of  Coffeeville,  the  other  county-seat. 
It  was  settled  in  1855  by  William  Carrj  incor- 
porated in  1867,  and  chartered  as  a  city  m  1890. 
It  is  in  an  ag^ricultural  region,  in  which  cotton 
is  one  of  the  principal  products.  It  has  consid- 
erable lumbering  interests.  The  chief  manufac- 
turing establishments  are  cotton  mills,  railroad 
repair  and  construction  shops,  in  which  there 
are  500  men  employed,  a  lumber  mill,  foundry 
and  machine  shops,  and  woodworking  factory. 
The  city  owns  and  operates  the  electric-light 
plant  and  the  waterworks.  There  are  seven 
Church  denominations,  the  Methodist  State  Or- 
phans' Home,  the  Mcintosh  Training  School, 
and  public  schools  for  both  races.  The  two 
banks  have  a  combined  capital  of  $48,ooa  The 
government  is  vested  in  a  mayor  and  board  of 
aldermen  consisting  of  seven  members  elected 
every  two  years.  Pop.  (1890)  2,832;  (1900) 
3.813.  G.  D.  Brown, 

Editor  '■The  Progress? 

Water  Wheel,  a  device  by  which  the 
motive  energy  in  falling  water  is  utilized  to  per- 
form mechanical  work.  Water  acts  as  a  motive 
power  by  its  weight,  or  by  pressure  and  impact, 
and  the  water  wheels  adapted  to  these  various 
conditions  may  be  divided  into  two  general 
classes  —  the  "vertical,®  consisting  of  the  "over- 
shot," "breast,"  and  "undershot'  wheels ;  and  the 
•horizontal,"  which  includes  a  great  variety  of 
turbine  or  reaction  wheels.  The  impact  or 
impulse  wheels  are  included  in  both  classes. 
The  term  water  wheel  is  correctly  applicable  to 
all  forms  of  water  motors  that  rotate,  but  in  the 
present  case  it  will  be  restricted  to  those  of  the 
vertical  class  which  are  actuated  mainly  by 
the  weight  of  water  loaded  on  their  circumfer- 
ential parts.  For  those  belonging  to  the  hori- 
zontal class,  see  Turbine. 

The  overshot  wheel  is  provided  with  a  num- 
ber of  buckets  fixed  to  its  periphery  in  such  a 
way  that  as  the  wheel  revolves  from  left  to  right 
the  buckets  on  the  descending  side  have  their 
tops  upward,  and  being  filled  with  water  at  or 


near  the  top  of  the  wheel,  exerts  a  downward, 
pull  and  imparts  a  rotary  tendency  to  the  wheel. 
The  water  is  admitted  to  the  wheel  by  various 
methods,  such  as  the  overfall  sluice,  the  pen- 
stock, and  the  guide  bucket,  in  all  of  which  the 
water  is  guided  in  a  course  tangential  to  the 
buckets,  and  acts  partly  by  impact,  but  prin- 
cipally by  weight.  To  obtain  the  greatest  effi- 
ciency, the  number  of  buckets  ought  to  be  as 
large  as  possible  and  so  arranged  as  to  hold  the 
water  as  long  as  practicable.  The  buckets  vary 
in  form,  but  the  greatest  effect  is  obtained  from 
curved  buckets,  the  "radial"  giving  only  about 
75  per  cent  of  the  power  obtainable  by  the  use 
of  "elbow®  buckets.  Overshot  wheels  may  be 
constructed  of  wood  or  iron  in  any  size.  The 
earlier  forms  were  massive  structures  built  of 
wood,  and  often  measured  70  feet  in  diameter, 
but  the  modern  wheels  are  generally  built  of 
iron  and  are  practically  limited  by  construction 
to  falls  less  than  60  feet  in  height. 

In  the  breast  wheel  the  water  is  received  by 
the  buckets  above  the  centre  and  below  the  top 
of  the  wheel.  It  is  most  effectively  employed 
in  connection  with  falls  ranging  from  5  to  20 
feet,  and  where  the  flow  ranges  from  5  to  90 
cubic  feet  per  second.  The  buckets  are  gen- 
erally held  m  a  curb,  and,  not  being' required  to 
hold  water,  are  set  radially.  Their  number  is 
made  as  large  as  possible,  and  they  are  set  at 
such  ah  angle  that  they  leave  the  water  ver- 
tically so  as  not  to  carry  up  water  from  the  tail- 
race.  The  breast  wheel  is  more  effective  than 
the  overshot  under  a  variable  water  supply,  since 
it  can  be  made  of  a  greater  diameter  and  affords 
an  increased  facility  for  the  reception  and  dis- 
charee  of  the  water  by  the  buckets. 

The  undershot  wheel  receives  the  water  be- 
low its  horizontal  centre  line.  Instead  of  buck- 
ets it  is  equipped  with  a  series  of  paddles  or 
vanes  fixed  to  the  periphery  in  such  a  way  that 
the  flowing  water  passes  under  the  wheel, 
pushes  against  the  paddles,  causing  rotation.  It 
IS  usually  set  in  a  curb  with  a  minimum  amount 
of  clearance  for  the  escape  of  the  water.  The 
most  effective  curbs  are  concentric  to  the  wheel, 
those  set  straight  or  tangential  allowing  too 
much  waste.  The  paddles  are  set  radially  and 
inclined  upward  in  order  to  be  readily  relieved 
of  water  upon  the  return  side. 

For  falls  not  exceeding  six  feet,  the  most 
effective  wheel  is  the  Poncelet.  In  it  the  water 
acts  in  a  manner  very  similar  to  its  action  in  a 
turbine,  and  although  not  quite  as  efficient  as 
turbines  working  under  normal  conditions,  it  is 
superior  when  working  under  a  reduced  water 
supply.  The  buckets  are  curved,  and  the  water 
flowing  along  their  concave  sides  presses  upon 
them  without  impact  and  with  greater  effect 
than  that  of  water  impinging  at  right  angles 
against  buckets  with  plane  surfaces.  The  effect 
of  the  wheels  increases  with  the  depth  of  the 
water,  and  the  velocity  of  rotation  is  equal  to 
about  one  half  the  velocity  of  the  flowing  water. 
The  simplest  form  of  the  "impact"  wheel  con- 
sists of  a  series  of  rectangujar  buckets  fixed 
UDon  a  wheel  at  an  angle  varying  from  50  to  7c 
degrees  to  the  horizontal.  The  water  is  con- 
ducted to  it  through  a  pyramidal  flume  set  at 
an  angle  varying  from  20  to  40  degrees,  so  that 
it  strikes  the  blades  nearly  at  right  angles.  The 
normal  effect  is  about  S  per  cent  of  the  total 
mechanical  power  of  the  fiow,_but  this  may  be 
increased  somewhat  by  increasing  the  lengA  of 
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th:  paddles,  so  that  the  water  exerts  a  combined 
impinging  and  pressing  force. 

In  another  form,  known  as  the  "impulse* 
wheel,  a  series  of  cup-shaped  buckets  attached 
to  the  periphery  of  the  wheel  are  acted  upon  by 
a  jet  of  water  conducted  by  a  pipe  and  delivered 
through  a  nozzle  tangentially  against  the  cups. 
Of  this  form  the  most  notable  are  those  of  the 
Pelton  type,  which  vary  from  5  to  ao  feet  in 
diameter  and  are  extensively  employed  to  work 
air  compressors  in  mining  operations.  A  wheel 
of  the  maximum  size  is  capable  of  developing 
350  horse-power,  under  a  700-foot  head  01 
water. 

In  general,  as  compared  with  turbines,  verti- 
cal water  wheels  are  the  more  effective  when 
applied  to  falls  ranging  from  20  to  40  feet.  The 
turbines  are  more  efficient  with  low  falls,  on 
account  of  the  great  hydraulic  resistance  de- 
veloped by  very  high  falls,  which  increases  as 
the  square  of  the  velocity.  On  the  other  hand, 
since  turbines  are  run  at  a  greater  number  of 
revolutions,  they  are  more  suitable  to  general 
mechanical  purposes,  while  vertical  wheels  are 
better  for  purposes  requiring  low  velocities,  and 
in  the  operation  of  rolling  mills  where  the  vary- 
ing resistances  are  controlled  by  the  mass  of 
the  wheel. 

There  is  not  much  difference  in  the  cost  of 
construction,  but  the  durability  of  the  turbine 
is  less  than  that  of  the  vertical  wheel. 

Bibliography. —  Good  descriptions  of  water 
wheels  are  scattered  through  the  various  en- 
gineering periodicals.  Especially  valuable  data 
may  be  obtained  from  Weisbach,  'Hydraulics 
and  Hydraulic  Motors,'  English  translation  by 
Du  Bois  (New  York  1877) ;  and  Bjorling, 
*  Water  or  Hydraulic  Motors'  (London  1894). 
See  also  Turbine;  Water-power;  Water  Mo- 
10K.  W.  Morey,  Jr., 

Consulting  Civil  Engineer. 

Water-works,  systems  of  machinery  and 
engineering  structures,  employed  to  supply 
water  to  iqdividual  manufacturing,  mining,  and 
milling  plants,  and  to  municipalities,  for  domes- 
tic and  industrial  uses.  Such  systems  existed 
during  very  early  periods  of  history,  and  the 
water-works  of  ancient  Greece,  Carthage  and 
Rome  may  be  readily  traced  and  studied  by  the 
ruins  of  their  reservoirs  and  masonry  aqueducts. 
In  these  earlier  systems,  gravity  was  depended 
upon  for  the  delivery  of  the  water,  but  force 
pumps  were  introduced  about  the  middle  of  the 
16th  century,  and  extended  greatly  the  general 
application  and  use  of  water-works  systems. 
Of  these  the  water-works  built  at  London  Bridge 
by  Peter  Maurice  1562  appear  to  be  the  first. 
The  installation  consisted  of  16  force  pumps, 
each  17  inches  in  diameter,  and  30  inches  long, 
which  were  driven  by  a  current  wheel,  and 
raised  311,000  gallons  of  water  per  day  to  a  res- 
ervoir at  an  elevation  of  120  feet  above  the 
pumps,  and  from  which  the  water  was  delivered 
by  gravity,  through  lead  pipes  to  buildings  in 
the  immediate  vicinity. 

In  the  United  States,  the  first  pumping  plant 
installed  to  provide  water  for  municipal  pur- 
poses, was  that  at  Bethlehem,  Pa.,  about  1760. 
It  consisted  of  a  five-inch  wooden  force  pump, 
which  raised  water  to  a  height  of  70  feet  through 
pipes  of  bored  hemlock  logs.  This  was  replaced 
m  1761  by  three  single-acting  iron  pumps,  each 
4  inches  in  diameter,  and  of  18-inch  stroke,  op- 


erated by  an  undershot  water-wheel.  The  first 
municipal  water-supply  system  built  in  America, 
however,  was  that  of  Boston,  in  1652.  It  was 
built  by  the  Water- Works  Cbmpany,  and  con- 
sisted of  a  reservoir  about  12  feet  square,  to 
which  the  water  from  springs  in  the  vicinity  was 
conveyed  through  wooden  pipes.  From  1052  up 
to  the  close  of  the  year  i&x),  the  water-works 
plants  in  the  United  States  numbered  16,  and 
had  been  located  and  built  at  the  following 
named  cities:  Boston,  Mass.,  1652;  Bethlehem, 
Pa.,  1 754-1 761;  Providence,  R.  I.,  1772;  Geneva, 
N.  Y.,  1787;  Plymouth,  Mass.,  1796;  Salem, 
Mass.,  1795 :  Hartford,  Conn.,  1797;  Portsmouth, 
N.  H.,  1798;  Worcester,  Mass.,  1798;  Albany, 
N.  Y.,  1798-1799;  Peabody,  Mass.,  1799;  New 
York  City,  1799;  Morristown,  N.  J.,  1799; 
Lynchburg,  Va.,  1799;  Winchester,  Va., 
1799-1800;  and  ^lewark,  N.  J.,  1800.  With  the 
exception  of  the  plants  at  Winchester  and  Mor- 
ristown, they  were  all  built  by  private  concerns, 
but  passed  into  the  ownership  of  the  respective 
municipalities  from  time  to  time  up  to  i860. 
The  works  at  Winchester  were  built  by  the  mu- 
nicipality, and  those  at  Morristown  were  built 
by  a  private  concern  and  still  remain  in  private 
ownership.  From  1800,  up  to  the  present  time 
(1904),  the  number  of  plants  installed  through- 
out the  country  amounts  to  about  3,200,  of  which 
1,700  are  under  municipal,  and  1,500  under  pri- 
vate control. 

A  clear  and  concise  consideration  of  the  sub- 
ject of  water- works  may  be  facilitated  by  arrang- 
ing the  various  requirements  under  the  four 
general  headings  —  quality,  sources  of  supply, 
modes  of  distribution,  and  public  policy. 

Quality  expresses  the  fitness  of  the  water  for 
the  various  purposes  for  which  it  may  be  re- 
quired. A  good  quality  of  water  is  characterized 
by  a  freedom  from  turbidity  and  color,  unpleas- 
ant taste  and  odor,  and  sewage  contamination. 

Turbidity  is  a  condition  caused  by  clay  and 
silt  suspended  in  the  water.  When  the  source 
of  supply  is  a  river,  this  condition  is  subjected  to 
great  variations  according  to  the  amount  and 
character  _  of  the  rainfall  over  the  watershed. 
Heavy  rains  of  short  duration  are  drained  off 
with  great  errosive  effect,  and  introduce  into  the 
flowing  rivers  vast  quantities  of  finely  divided 
inorganic  matter.  This  impurity,  however,  is 
more  offensive  than  harmful,  unless  taken  into 
the  system  frequently  or  in  large  quantities.  It 
is  removed  by  the  use  of  large  settling  reservoirs 
where  the  water  is  allowed  to  rest  and  deposit 
the  heavier  particles,  before  it  is  passed  over  the 
filter-beds  bj  which  the  smaller  particles  are  re- 
moved. (See  Water  Supply.)  Color  is  a  con- 
dition still  more  offensive  to  the  eye  than  harm- 
ful to  the  health.  The  apparent  color  due  to 
turbidity  disappears  under  the  processes  of  sed- 
imentation and  filtration,  but  true  color,  gen- 
erally due  to  infusion  of  vegetable  organic 
matter,  such  as  leaves,  grass,  etc.,  is  much  more 
difficult  to  remove. 

Odor  is  a  condition  which,  although  less  fre- 
quent, is  much  more  harmful  than  turbidity  or 
color.  As  a  rule  it  is  due  to  the  life  processes  of 
minute  organisms,  and  is  removable  to  a  consid- 
erable degree  by  filtration. 

Sewage  contamination  is  the  most  harmful  of 
all  the  various  forms  of  impurities  natural  or 
artificial  that  a  water  supply  may  be  subjected 
to,  and  is  the  direct  cause  of  epidemics  of  ty- 
phoid fever  and  various  troubles  of  the  intcs- 
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tines,  which  by  undermining  the  constitution  re- 
duces its  power  of  resistance  to  diseases.  The 
water  may  be  somewhat  purified  by  filtration,  but 
the  proper  method  is  to  remove  the  source  of 
pollution. 

The  quality  of  water  is  ascertained  by  various 
kinds  of  analyses,  physical,  chemical,  and  bac- 
teriological, whi_ch,_  however,  at  their  best,  are 
only  capable  of  indicating  the  probable  safety  or 
danger  of  a  given  sample  of  water.  Physical 
analyses  consist  merely  of  comparisons  of  the 
given  samples  with  standard  solutions,  and  af- 
ford data  relative  to  temperature,  turbidity,  color 
and  odor. 

Chemical  analyses  indicate  the  time  of  past 
contamination,  and  the  nature  of  its  origin- 
animal  or  vegetable.  Bacteriological  analyses 
are  principally  used  to  ascertain  the  absence  or 
presence  of  the  growths  which  cause  bad  taste 
and  odor.  Such  analyses  are  capable  of  show- 
ing the  number  and  probable  origin  of  the  bac- 
teria present,  but  in  matters  of  differentiation,  as 
in  the  case  of  the  typhoid  germ  from  the  harm- 
less water  bacteria,  their  operation  is  quite  un- 
certain. 

The  results  obtained  by  any  set  of  analyses 
are  generally  interpreted  by  chemists  and  eng^i- 
neers  by  comparing  them  with  other  known 
facts,  without  attempting  to  establish  a  system 
of  arbitrary  standards.  A  minimum  limit  of  im- 
purity, however,  may  be  stated,  as  follows: 

(i)  The  best  authorities  consider  water  as 
bad  or  polluted  when  100,000  parts  of  the  liquid 
contain  more  than  three  parts  by  weight  of  min- 
eral matter  or  one  part  by  weight  of  dry  organic 
matter,  before  it  has  been  submitted  to  precipi- 
tation, or  when  it  holds  in  suspension  more  than 
one  part  by  weight  of  dry  organic  matter  after 
6  hours  of  perfect  repose  in  a  reservoir. 

(2)  When  the  same  amount  of  liquid  con- 
tains in  solution  more  than  two  parts  by  weight 
of  organic  carbon,  or  three  parts  of  organic  ni- 
trogen. 

(3)  If  it  exhibits  a  distinct  color  under  day- 
light when  placed  in  a  white  porcelain  dish,  to 
the  depth  of  one  inch. 

(4)  When  100,000  parts  of  the  liquid  con- 
tain more  than  two  parts  by  weight  of  any  metal 
except  calcium,  magnesium,  potassium  and  so- 
dium. 

(5)  When  100,000  parts  of  the  liquid  con- 
tain in  solution,  suspension,  or  chemical  com- 
bination, more  than  0.5  of  metallic  arsenic. 

(6)  When  100,000  parts  of  the  liquid,  after 
the  addition  of  sulphuric  acid,  contain  more  than 
one  part  by  weight  of  free  chlorine. 

(7)  When  100,000  parts  contain  more  than 
one  part  by  weight  of  sulphur  in  the  form  of 
sulphuretted  hydrogen,  or  a  soluble  sulphuret. 

(8)  When  100,000  parts  of  the  liquid  holds 
in  suspension  more  than  0.5  of  petroleum  or  hy- 
drocarbon, or  exhibits  a  film  of  the  same  upon 
its  surface. 

(9)  When  the  acidity  is  greater  than  that 
produced  by  two  parts  by  weight  of  hydrochloric 
acid  to  1,000  parts  of  distilled  water. 

(10)  When  the  alkalinity  is  greater  than 
that  produced  by  adding  one  part  by  weight  of 
caustic  soda  to  1,000  parts  of  clistilled  water. 

(11)  When  a  cubic  centimetre  of  water 
contains  more  than  250  bacteria. 

In  general,  a  large  percentage  of  chlorine, 
and  high  nitrates,  together  with  the  presence  0^1 
toll  communis,  a.  bacteria  found  in  large  quanti- 


ties in  the  human  intestines,  indicates  sewage 
contamination. 

A  very  simple  but  reliable  test  for  sewage 
contamination  was  suggested  by  Heisch.  To 
half  a  pint  of  water  placed  in  a  clear  colorless 
glass-stoppered  bottle,  add  a  few  grains  of  the 
best  white  lump-sugar,  and  expose  the  bottle 
freely  to  daylight  in  the  window  of  a  warm  room 
for  a  week  or  tea  days.  If  the  water  remains 
clear  it  may  be  considered  safe,  but  if  it  become 
turbid,  it  is  open  to  grave  suspicion  of  sewage 
contamination. 

Turbidity  or  a  precipitate  due  to  the  addition 
of  baryta  water  indicates  the  presence  of  car- 
bonic acid;  chloride  of  barium  indicates  sul- 
phates ;  nitrate  of  silver  indicates  chlorides ;  ox- 
alate of  ammonia  indicates  Ijme  salts;  sulphide 
of  hydrogen,  slightly  acid,  indicates  antimony, 
arsenic,  bismuth,  calcium,  copper,  gold,  lead, 
mercury,  platinum,  silver  and  tin;  an  alkaloid 
by  ammonia  soHition  of  sulphide  of  ammonium, 
indicates  alumina,  chromium,  cobalt,  iron,  man- 
ganese, nickel  and  zinc.  While  the  chloride  of 
gold  or  mercury  and  the  sulphate  of  zinc  indi- 
cate organic  matter. 

_  Hardness  _  of  water  is  a  quality  that  bears 
chiefly  upon  its  use  for  washing  purposes.  The 
hardening  impurities  are  principally  the  salts  of 
lime  and  magnesia.  Their  carbonates  produce 
temporary  hardness  which  may  be  removed  by 
boiling,  when  the  carbonic  acid  is  dissipated  and 
the  insoluble  bases  are  deposited  as  incrustations 
on  the  bottoms  of  the  kettles  and  boilers.  The 
carbonates  are  less  troublesome  to  the  human 
constitution  than  to  steam  users,  but  the  sul- 
phates, chlorides  and  nitrates  of  lime  cannot  be 
dissipated  by  ordinary  boiling  and  are  productive 
of  what  is  known  as  permanent  hardness.  Or- 
dinarily pure  water  can  take  up  only  about  2 
grains  of  carbonate  of  lime  per  imperial^  gallon 
of  70,000  grains,  but  when  carbonic  acid  is  pres- 
ent, that  amount  of  water  will  dissolve  as  much 
as  20  grains  of  the  carbonate.  The  degree  of 
hardness  is  estimated  according  to  the  number 
of  grains  of  soap  the  solution  is  capable  of  neu- 
tralizing. Thus,  one,  two,  and  three  degrees  of 
hardness  represent  the  neutralization  of  10, 
20,  and  30  grains  of  soap,  respectively. 
The  amount  of  waste,  in  the  wear  of  clothes  and 
soap,  and  the  destruction  of  many  valuable  food 
properties  by  the  use  of  hard  water  is  not  fully 
appreciated  by  the  general  public.  It  is  safe  to 
state,  that  the  money  value  of  that  waste  far  ex- 
ceeds the  cost  that  would  supply  an  abundance  of 
water  for  domestic  purposes  from  a  source  free 
from  impurities. 

Systematic  processes  for  softening  water  have 
been  employed  but  rarely  in  the  United  States, 
and  then  principally  in  connection  with  the  boiler 
and  locomotive  manufacturing  plants.  The  first 
process  was  invented  by  Prof.  Thomas  Clark,  of 
Aberdeen,  Scotland,  and  1841,  and  consists 
of  mixing  the  water  supply  with  lime  water  or 
milk  of  lime,  and  allowing  it  to  subside  for  a 
period  ranging  from  12  to  24  hours,  when 
the  water  is  drawn  off  while  the  pre- 
cipitate is  left  behind.  The  only  softening 
plant  in  connection  with  a  municipal  water  sup- 
ply in  America  is  that  attached  to  the  water- 
works of  the  city  of  Winnipeg,  Manitoba.  The 
source  of  supply  is  a  number  of  artesian  wells, 
and  the  water  obtained  is  of  a  very  hard  qualjty. 
The  softening  process  employed  is  a  modification 
of  that  of  Clark,  and  includes  a  variety  of  set- 
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tling  and  filtering  devices,  into  which  the  water 
is  pumped  and  mixed  with  the  lime  solutions 
and  then  drawn  off  and  distributed  by  direct 
pressure  pumping  into  the  mains.  Its  working, 
although  not  satisfactory  in  many  ways,  provides 
a  water  more  beneficial  to  the  health,  and  su- 
perior for  domestic  purposes,  than  that  of  the 
Red  River,  which  formed  the  orginal  water  sup- 
ply of  the  city.    (See  Water  Softening.) 

While  boiling  is  a  very  cheap  and  thoroughly 
effective  process  of  purifying  water,  and  majr  be 
used  by  householders  in  general,  distillation, 
owing  to  its  expense,  may  be  employed  only  in 
special  cases,  in  connection  with  artificial  ice 
plants,  the  conversion  of_  salt  into  fresh  water 
at  sea,  and  in  the  various  industrial  arts.  It  will 
be  noted,  however,  that  both  boiled  and  distilled 
wafer  are  very  unpalatable  unless  aerated  before 
used  for  drinking  purposes.  , 

Sources  of  water-supply  will  be  found  exten- 
sively treated  under  that  title.  In  a  general  way, 
the  origin  of  all  sources  is  the  atmosphere.  It  is 
a  simple  matter  to  trace  the  course  of  the  water 
from  the  clouds  in  the  form  of  rain  to  the  rivulets 
which  form  the  feeders  to  the  lakes  and  rivers, 
and  which  percolating  through  the  porous  rocks 
and  earth,  issue  as  sparkling  springs  along  the 
valleys.  Some  special  suggestions,  however, 
relative  to  the  selection  of  a  potable  water  is  ad- 
visable in  this  connection.  _  In  the  open  country 
water  reaches  the  ground  in  a  fairly  pure  condi- 
tion, and  by  selecting  a  site  isolated  from  the 
drainage  of  barnyards,  house  sewerage,  and  fer- 
tilized gardens,  an  excellent  .quality  of  water 
may  be  obtained  from  a  well.  Extending  the 
application  to  where  the  supply  is  for  the  use  of 
a  community,  town  or  small  city,  subterranean 
reservoirs  in  which  the  great  rain  percolations 
are  stored  up,  may  be  tapped  by  artesian  wells 
and  furnish  an  inexhaustible  supply  of  pure 
water.  In  boring  these  wells,  however,  a  thor- 
ough knowledge  of  the  geological. structure  of 
the  region  is  important  (see  Artesian  Wells), 
in  order  to  avoid  unsuccessful  and  costly  boring 
operations,  as  well  as  to  obtain  a  sufficient  quan- 
tity of  water  free  from  sub-surface  impurities. 
Waters  percolating  through  or  over  the  crevices 
of  granite,  gneiss,  serpentine,  trappean,  rnica- 
slate  or  silicious  sandstone  and  drift  formations, 
are  usually  quite  pure,  since  the  disintegrations 
of  such  formations  are  not  soluble  in  pure  water. 
On  the  other  hand,  limestones  and  chalks  impart 
objectionable  qualities.  Carboniferous  rocks  are 
often  composed  largely  of  mineral  salts,  and 
the  water  penetrating  stKh  strata  are  of  a  briny 
nature  and  are  wholly  unfit  for  domestic  use. 
This  is  the  case  in  the  Kanawha  Valley,  and  in 
some  parts  of  Ohio,  West  Virginia,  and  the 
State  of  New  York.  In  the  bituminous  lime- 
stones of  the  oil  regions  of  Pennsylvania,  the 
waters  passing  through  those  strata  are  satu- 
rated with  petroleum  compounds,  while  the  dark 
waters  issumg  from  the  sulphurous  rocks  of  the 
Niagara  grroup  of  the  Ontario  geological  division 
carry  a  high  percentage  of  sulphuretted  hydro- 
gen. 

As  the  municipality  requiring  the  water  in- 
creases in  size,  the  quantity  obtainable  from  a 
source  of  supply  becomes  more  and  more  impor- 
tant. The  per  capita  consumption  varies  greatly 
and  very  often  quite  unexplainably.  See  Water 
Supply. 

In   the   ancient  cities   of  Jerusalem,   Rome, 


Byzantium  and  Alexandria,  the  consumption 
amounted  to  300  gallons  per  capita,  daily. 

In  1870,  the  ^yater  consumed  by  the  principal 
European  cities,  in  gallons  per  capita,  was  as  fol- 
lows: London  29,  Liverpool  27,  Glasgow  40, 
Paris  30,  Marseilles  40,  Genoa  30,  Geneva  16, 
Madrid  16,  and  Berlin  18.  On  the  other  hand, 
it  is  not  an  unusual  thing  to  find  American  cities 
consuming  all  the  way  from  100  to  250  gallons 
per  capita.  Without  doubt,  a  great  deal  of  the 
water  m  such  cases  is  really  wasted,  but  Ameri- 
can hydraulic  engineers  in  planning  for  a  water 
supply  under  the  present  conditions,  calculate 
upon  the  basis  of  a  consumption  of  100  gallons 
per  capita,  with  provisions  to  meet  an  increased 
demand  in  the  near  future. 

A  fair  average  daily  consumption  may  be  ap- 
proximately estimated  as  follows,  in  gallons  per 
capita,  on  a  basis  of  total  population:  For  or- 
dinary domestic  purposes,  20  gallons;  for  pri- 
vate stables,  including  carriage  washing,  3  gal- 
lons; commercial  and  manufacturing  purposes, 
16  gallons ;  fountains,  drinking  and  ornamental, 
ID  gallons;  fire  protection,  .2  gallon;  private 
hose  and  sprinkling  of  streets  and  public 
grounds,  during  the  four  or  five  driest  months 
of  the  year,  10  gallons;  waste  to  prevent  the 
freezing  of  water  in  the  service  pipes  and  house 
fixtures  in  northern  cities,  during  the  three  cold- 
est months  of  the  years,  10  gallons;  and  waste 
by  leakage,  and  for  flushing  purposes,  10  gal- 
lons ;  a  total  of  about  80  gallons. 

Thus  for  the  larger  cities,  the  selection  of  a 
source  of  supply  passes  from  the  wells  and 
springs  to  the  large  ponds  and  lakes.  Impor- 
tant examples  of  such  are  found  in  the  cities  of 
Chicago  and  Milwaukee,  which  draw  their  sup- 
ply from  Lake  Michigan,  and  Cleveland  and 
Buffalo,  from  Lake  Erie.  In  the  majority  of 
cases  the  principal  cities  of  the  world  obtain 
their  water  from  rivers,  although  a  great  many, 
as  in  the  case  of  New  York,  which  draws 
its  supply  from  Croton  Lake,  have  adopted  cer- 
tain natural  basins  and  converted  them  by  arti-. 
ficial  means,  such  as  dams,  etc.,  into  immense 
reservoirs,  fed  solely  by  the  rainfall  over  the 
drainage  area.  In  such  cases  the  principal  mode 
of  delivering  the  supply  at  the  point  of  consump- 
tion is  by  gravity,  through  aqueducts,  connecting 
the  source  of  supply  with  the  distributing  mains. 
Intermediate  settling  and  filtering  reservoirs  may 
be  employed  in  connection  with  the  source  of 
supply  to  neutralize  the  conditions  of  turbidity, 
color,  etc.,  inherent  to  surface  waters,  while 
auxiliarjr  pumping  stations  may  be  built  and  op- 
erated in  conection  with  standpipes  if  any 
part  of  the  area  using  the  water  happens  to  be 
higher  than  the  level  of  the  source  of  supply. 

On  the  other  hand,  when  a  river  is  the  source 
of  supply,  its  natural  position  in  the  lowest  part 
of  the  valleys  compels  the  elevating  of  its 
waters  before  delivery  to  the  consumers.  This 
is  usually  accomplished  by  pumping  plants  which 
elevate  the  water  into  reservoirs  or  standpipes 
from  which  it  is  distributed  by  gravity,  or  it  is 
pumped  direct  into  the  distributing  mains  and 
thence  into  the  service  pipes.  In  either  case,  in 
planning  a  system  of  water-works,_it  is  essential 
that  proper  provisions  be  made  to  insure  a  pres- 
sure of  delivery  that  is  constant  and  adequate  to 
supply  the  consumption  per  capita  for  all  domes- 
tic and  industrial  purposes,  and  of  sufficient 
power  to  throw  fire  streams  over  the  tops  of  or- 
dinary buildings.    A  combination  of  the  gravity 
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and  pumping  systems  is  employed  by  the  city  of 
Washington.  From  the  Great  Falls  of  the  Po- 
tomac, situated  several  miles  west  of  the  city, 
the  water  is  conveyed  through  a  conduit  to  re- 
ceiving reservoirs  on  the  heights  adjacent  to  the 
city  and  after  a  period  of  subsidence  is  passed 
into  the  distributing  reservoirs  and  thence  to  the 
service  mains.'  Certain  portions  in  the  north- 
western and  northeastern  parts  of  the  city  being 
higher  than  the  receiving  reservoir,  pumping 
stations  connecting  with  the  distributing  mains 
pump  the  water  into  standpipes  in  the  elevated 
sections,  from  which  it  is  delivered  to  the  con- 
sumers by  gravity.  As  a  rule,  the  cost  of  es- 
tablishing pumping  systems  to  lift  the  water 
from  the  river  from  a  point  near  at  hand  to  the 
standpipes,  is  far  less  than  that  of  building  the 
necessary  aqueducts  to  conduct  the  water  from  a 
point  on  the  river  a  sufficient  distance  beyond 
to  insure  the  required  head  or  pressure.  In  the 
case  of  Washington,  however,  the  arrangement 
is  practically  necessary  since  the  sewage  of  the 
city  flows  into  the  river  in  the  immediate  vicin- 
ity, and  the  current  of  the  river  itself  is  affected 
by  the  ebb  and  flow  of  the  tide  to  some  distance 
above  the  city,  so  that  the  water  immediately  at 
Tiand  is  in  a  polluted  condition.  In  this  connec- 
tion it  may  be  mentioned  that  but  a  very  small 
■number  of  American  cities  are  fortunate  enough 
to  obtain  an  abundant  supply  of  water  directly 
from  natural  sources  sufficiently  transparent  and 
limpid  for  domestic  purposes.  The  great  ma- 
jority are  compelled  to  resort  to  artificial  means 
of  various  kinds,  such  as  storage  and  settling 
reservoirs,  filter  beds,  and  pumping  plants,  to 
insure  the  purity  and  quantity  required. 

The  character  of  "pumping  plants"  varies  ac- 
cording to  the  source  and  mode  of  supply,  the 
motive  power  employed,  and  the  working  pres- 
sure on  the  pumps.  In  connection  with  the 
source  and  mode  of  supply,  such  plants  are -ar- 
ranged for  direct  pumpmg,  or  for  pumping  into 
a  reservoir.  Direct  pumpmg  plants  are  liable  to 
"be  affected  by  great  and  sudden  changes  in  work- 
ing pressure  and  therefore  require  machinery 
capable  of  responding  quickly  to  such  changes, 
with  strong  and  simple  working  parts  automatic- 
ally regulated  under  variable  speeds.  On  -the 
other  hand,  since  the  machinery  employed  to 
pump  into  a  reservoir  works  against  an  almost 
constant  head  or  pressure,  at  a  practically  uni- 
form rate  of  speed,  a  much  greater  latitude  is 
presented  in  the  economy  of  design  apd  opera- 
tion. 

As  a  general  rule,  when  the  source  of  supply 
is  more  than  25  feet  below  the  surface  of  the 
earth,  economy  in  the  matter  of  excavations  and 
foundations  compels  the  use  of  some  form  of  a 
vertical  rather  than  a  horizontal  pump.  If  the 
well  is  very  deep  two  sets  of  pumps,  one  at  the 
bottom  and  one  at  the  surface,  may  be  employed, 
or  by  the  use  of  the  air  lift,  the  motive  power 
may  be  kept  at  the  surface  of  the  ground.  On 
the  other  hand,  when  the  water  has  to  be^purnped 
from  a  river  to  a  settling  reservoir  for  'purifica- 
tion, and  then  repumped  _  into  the  distributing 
mains,  under  conditions  involving  a  compara- 
tively low  lift,  some  form  of  horizontal  or  cen- 
trifu^l  pump  is  the  most  suitable.  See  Pumps 
AND  Pumping  Machinery. 

Relative  to  motive  power,  it  is  evident  that 
water  power,  when  it  can  be  obtained  in  a  suf- 
ficient amount,  is  the  ideal  source  of  energy, 
since  it  is  generally  inexhaustible  and  always 


cheap.  If,  however,  it  cannot  be  obtained  during 
the  whole  year,  it  may  be  supplemented  by  steam 
or  electric  power,  or  by  a  system  of  storage  res- 
ervoirs arranged  to  equalize  the  flow  of  the 
stream  under  the  varying  conditions  of  wet  and 
dry  seasons.  The  employment  of  steam,  electric 
and  compressed  air  power  to  operate  pumping 
plants  depends  to  a  great  extent  upon  the  cost  of 
fuel  used.  When  the  pumping  plants  are  situated 
at  points  far  from  the  fuel  supply,  they  may  be  op- 
erated economically,  within  the  limits  of  eco- 
nomical electric  power  transmission,  by  power 
derived  from  dynamos  driven  by  steam-engines 
or  the  energy  of  waterfall?.  Compressed  air 
may  be  used  to  operate  small  plants  located  at  a 
distance  from  the  main  plant,  and  also  to  oper- 
ate air  lifts  where  deep  wells  are  the  source  of 
supply,  while  oil  and  gas  engines  are  the  most 
economical  for  operating  isolated  secondary 
pumping  plants  in  large  cities,  or  the  main 
pumps  of  small  towns  and  villages.  It  is  a  fact, 
however,  that  in  a  majority  of  the  wnter-works 
throughout  the  world,  5team  is  the  motive  power 
employed,  the  pumping  engine  usually  combining 
the  motive  power  and  pump  action  in  one  ma- 
chine. They  are  of  several  different  types,  and 
the  adoption  of  any  particular  one  depends  prac- 
tically on  the  cost  of  the  fuel  used.  When  that 
cost  is  great,  high  duty  engines,  although  more 
expensive  in  design  and  construction,  but  capa- 
ble of  performing  a  relatively  larger  amount  of 
work  with  a  small  amount  of  fuel,  are  adopted. 
See  Pumps  and  Pumping  Machinery. 

For  specific  information  on  the  construction 
of  reservoirs,  filter  beds,  tanks  and  standpipes 
see  Water  Supply.  In  general,  the  most  im- 
portant point  to  be  considered  in  planning  a  sys- 
tem of  water-works,  is  that  of  procuring  an 
ample  and  suitable  supply  of  water.  To  insure 
this,  natural  bodies  of  water,  such  as  ponds  and 
lakes,  are  connected  with  reservoirs  by  dams 
across  their  outlets,  or  by  large  masonry  struc- 
tures, partially  in  excavation  and  partially  in 
embankment,  from  which  reserve  supplies  of 
water  are  drawn  off  into  the  distributing  system 
to  maintain  a  constant  pressure  under  varying 
demands.  Tanks  and  standpipes  are  practically 
small  reservoirs,  usually  located  above  the 
ground,  on  wooden,  steel,  or  masonry  towers. 
Their  specific  application  has  been  described  in 
connection  with  pumping  plants. 

Standpipes  placed  upon  the  force  mains  are 
employed  by  several  American  cities,  whose  res- 
ervoirs are  distant  from  their  pumping  stations 
to  equalize  the  resistance  against  the  pumps. 
Those  at  Louisville,  Milwaukee  and  Saint  Louis 
are  examples.  Other  cities,  such  as  Chicago  and 
Toledo,  where  proper  reservoir  sites  are  unat- 
tainable, use  open-topped  standpipes  of  consider- 
able height,  ranging  from  150  to  275  feet.  They 
serve  as  partial  substitutes  for  relief  valves  act- 
ing in  conjunction  with  tall  air  chambers.  In 
the  standpipes  the  surface  of  the  waterrises  and 
falls  according  to  the  rate  of  delivery  into  them 
by  the  pumps  and  the  rate  of  draft  when  the 
main  over  which  they  are  placed  is  connected 
with  the  distributing  system.  In  northern  cities 
they  have  to  be  housed  to  prevent  the  water 
from  freezing  during  the  winter. 

The  water  obtained  by  any  of  the  methods 
already  described  is  supplied  to  the  consumers 
by  distributing  systems  comprising  the  various 
kinds  of  mains,  service  pipes,  house  fixtures, 
valves  and  hydrants  which  control  the  flow  and 
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the  delivery  of  the  water,  while  various  kinds 
of  meters  record  the  amount  consumed  and  af- 
ford a  basis  for  taxation.    See  Water  Meters. 

Such  systems  often  include  distributing  res- 
ervoirs, tanks,  and  standpipes,  and  sometimes 
auxiliary  pumping  plants.  They  usually  consist 
of  one  or  more  trunk  mains  from  which  nu- 
merous branch  pipes,  continually  diminishing  in 
size,  lead  through  under  the  surface  of  the 
streets  and  connect  with  the  various  buildings. 
The  mains  are  usually  of  cast  iron,  although 
wooden  pipes  have  been  and  are  even  at  the 
present  time  used  under  certain  conditions.  Un- 
der a  direct  pressure  system,  when  the  water 
is  pumped  through  such  a  pipe,  it  is  called  a 
force  main.  Originally  they  were  of  wrought 
iron,  but  proving  unreliable  were  superseded  by 
cast  iron  and  finally  by  those  of  riveted  steel. 
See  Pipes  and  Pipe  Manufacture. 

The  size  of  water  mains  depends  upon  the 
required  volume  and  velocity  of  the  water  con- 
veyed, and  vary  from  48  to  72  inches  in  diame- 
ter. Pipes  leading  to  fire  hydrants  should  not 
-be  less  than  four  inches  in  diameter,  and  when 
of  that  size  should  be  restricted  to  lengths  not 
exceeding  three  or  four  hundred  feet  and  lead- 
ing to  a  single  hydrant.  Service  pipes  are 
usually  of  lead  or  wrought  iron.  Lead  pipes, 
although  more  expensive,  are  preferable  on 
account  of  their  flexibility,  smooth  interior  sur- 
face, great  durability,  and  relative  non-corrosive- 
ness.  Plain  wrought-iron  and  galvanized-iron 
pipe  corrodes  so  rapidly  that  it  is  unfit  for  use 
unless  coated  both  inside  and  outside  by  as- 
phaltum  or  varnish  of  some  kind.  Various  sub- 
stances have  been  applied  for  that  purpose  from 
time  to  time,  while  interior  linings  of  cement 
have  been  used  extensively;  but  the  present 
practice  is  confined  to  the  application  of  an 
asphaltum  bath,  with  perhaps  the  most  satisfac- 
tory results  obtainable.  It  consists  simply  of  a 
mixture  of  coal  tar  and  asphaltum  in  propor- 
tions that  will  give  a  coating  non-brittle  at  the 
freezing  point. 

Valves  are  employed  to  control  the  water  as 
it  flows  into  the  mains  and  from  them  into  the 
service  pipes.  Pipes  are  always  liable  to  acci- 
dent through  excavations  for  buildings,  sewers, 
electric  conduits,  overflows,  and  quicksand  and 
clay  slides.  It  is  also  very  often  necessary  to 
shut  off  the  water  when  new  hydrants  are  at- 
tached, or  when  large  pipe  connections  or  re- 
pairs are  made.  Under  such  circumstances 
means  to  maintain  a  constant  supply  at  and  be- 
yond the  points  involved  are  best  obtained  by  a 
duplicate  arrangement  of  sub-mains  in  parallel 
lines  at  several  squares  distance,  joined  across 
by  a  system  of  smaller  service  mains,  so  that 
there  are  always  at  least  two  lines  of  sub-mains 
around  any  given  point.  Under  such  conditions 
stop-valves  may  be  used  with  advantage  to  shut 
off  the  water  from  a  particular  point  without 
cutting  off  the  supply  from  what  may  be  a  large 
territory  lyiiig  beyond.  Stop-valves  are  made 
in  a  great  variety  of  forms,  but  the  best  have 
double  self-adjusting  disks,  with  the  seats 
slightly  divergent,  so  that  the  pressure  of  the 
screw  sets  the  valve-disks  snug  upon  the  seats. 
They  are  usually  located  on  the  mains  under 
some  invariable  system  so  that  they  may  be 
readily  found  in  case  of  accident  when  hidden 
by  a  cover  of  frozen  earth,  snow,  or  other  debris. 
Blow-off  and  waste  valves  are  attached  to  pipes 
laid  upon  undulating  ground,  and  are  used  to 


flush  out  the  sediment  deposited  from  unfiltered 
water,  in  the  principal  depressions  of  mains  and 
sub-mains.  Their  diameters  are  usually  about 
one  half  that  ©f  the  mains  from  which  they 
branch  and  they  may  be  led  into  sewers  or 
wherever  the  waste  water  may  be  disposed  of. 
Valves  commonly  known  as  corporation  cocks 
regulate  the  flow  into  the  houses  and  are  usu- 
ally set  near  the  curb.  Check  valves  act 
against  a  backward  flow  of  water  and  are  useful 
on  force  mains-  to  protect  the  meters  against 
back  pressure,  while  reducing  valves  are  em- 
ployed to  relieve  depressed  areas  of  a  city  from 
excessive  pressure  where  an  effective  division 
into  high  and  low  service  is  impracticable.  They 
operate  automatically;,  under  the  hydraulic  pres- 
sure in  the  mains  in  which  they  are  located, 
while  the  other  forms  are  operated  by  hand  or 
may  be  operated  by  electrical  connections. 
Valves  are  expensive  contrivances,  and  the  cost 
of  the  larger  sizes  may  be  often  reduced  by  the 
application  of  the  Venturi  principle,  the  larger 
pipes  being  gradually  contracted  to  the  size  of 
a  small  valve,  and  then  gradually  increased  to 
the  original  size  without  much  loss  of  pressure. 

Hydrants  are  valves  used  for  fire-fighting  and 
flushing  purposes.  In  post  or  fire-hydrants,  a 
vertical  tube  extends  from  the  valve  to  a  certain 
height  above  the  ground.  They  are  usually  set 
on  a  branch  pipe,  at  or  near  the  curb  line,  and 
may  be  provided  with  from  one  to  four  nozzles, 
according  to  the  capacity  of  the  service  mains, 
for  the  attachment  of  fire-hose.  They  are  made 
in  an  innumerable  variety  of  patterns;  a  first- 
class  hydrant,  however,  consists  of  a  frost  case 
that  is  free  to  move  up  and  down  as  the  ground 
expands  and  contracts  under  varying  tempera- 
tures, without  straining  the  hydrant  base;  a 
waste  valve  that  will  drain  the  hydrant  effect- 
ually as  soon  as  the  main  valve  is  closed,  and 
which  will  close  automatically  as  soon  as  the 
main  valve  begins  to  open ;  a  main  valve  that  is 
positively  tight,  which  if  it  closes  "with*  the 
pressure  will  be  free  of  any  slack  motion  of  its 
stem  and  thus  prevent  a  severe  water-ram  at  the 
moment  it  is  closed ;  a  screw  motion  of  the 
valves  requiring  at  least  ten  complete  revolu- 
tions before  the  valves  are  seated,  thus  insuring 
a  slow  closing  and  preventing  the  excessive 
shock  and  strain  on  the  valves  of  an  entire  sys- 
tem that  may  result  from  a  water-ram  caused 
by  the  simultaneous  closing  of  several  hydrants. 
A  stop-valve  is  usually  placed  between  the  main 
and  the  hydrant,  so  that  the  latter  may  be  re- 
paired without  shutting  off  the  flow  through  the 
mains.  Hydrants  should  not  be  placed  more 
than  500  feet  apart,  while  in  a  closely  built  busi- 
ness district  they  may  be  placed  at  very  close  in- 
tervals. 

Waste  by  leakage  from  the  mains,  and  poorly 
constructed  flushing  devices,  varies  from  5  gal- 
lons upward  per  capita,  and  its  reduction  to  a 
minimum  is  essential  to  the  economical  operation 
of  any  system  of  water-works,  but  it  is  especially 
important  when  the  source  of  supply  is  distant 
and  the  purity  of  the  water  depends  upon  the 
conservation  of  its  quantity.  This  can  only  be 
accomplished  by  careful  workmanship  in  the  con- 
struction of  the  plant ;  careful  pipe  laying ;  the 
use  of  high-grade,  self-closing  plumbing  fix- 
tures, especially  those  devices  used  for  flushing 
water-closets,  and  the  installation  of  meters  not 
only  to  detect  leaks  and  other  causes  of  waste 
in  the  houses,  but  to  form  the  basis  for  charge* 
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against  the  consumer  and  compel  carefulness  on 
his  part.  This,  however,  brings  the  matter  to  a 
point  where  it  is  necessary  to  harmonize  good 
practice  with  public  policy.  The  details  of  dis- 
trict meter  systems,  and  the  inspection  of  service 
pipes  are  minor  problems  as  compared  with  the 
equitable  adjustment  of  water  rates  according  to 
the  various  classes  of  consumers.  In  general, 
although  the  district  plan  is  but  a  poor  compet- 
itor of  the  house  meter  system,  it  has  produced 
ftood  results  in  controlling  waste  and  detecting 
eaks  whenever  it  has  been  employed,  and  is 
worthy  of  rnore  careful  consideration,  and  ex- 
tensive application  in  the  various  water-works 
systems  throughout  the  United  States. 

Bibliography.— For  further  information,  tech- 
nical and  statistical,  consult:  Fanning,  *  Hy- 
draulic and  Water  Supply  Engineering'  (1878- 
89)  ;  Meyer,  <  Water- Waste  Prevention'  (1885)  ; 
Billings,  'Details  of  Water-Works  Construc- 
tion* (1893);  Burton,  'Water  Supply  of 
Towns  >  (1894);  Pence,  'Standpipes,  Accidents 
and  Failures'  (1895)  ;  Fuertes,  'Water  and  Pub- 
lic Health'  (1897):  'The  Manual  of  American 


Baker.  'Potable  Water  and  Methods  of  De- 
tecting Impurities'  (1899);  Hazelton,  'Towers 
and  Tanks'  (1901) ;  Turneaure  and  Russell, 
'Public  Water  Supplies'    (1901). 

W.  MoREY,  Jr., 
Consulting  Civil  Engineer. 
Water  Worship,  a  feature  of  nature  wor- 
ship, and  one  of  the  primitive  superstitions  of 
mankind.  Water  was  not  worshipped  as  an 
element,  but  in  its  various  forms  of  well  and 
spring,  river  and  ocean.  Every  spring  and 
river  was  supposed  to  have  an  animating  deity, 
who  could  be  propitiated  or  offended,  and  the 
worship  of  these  divinities  was  a  prominent  part 
of  Greek  and  Roman  cult,  especially  in  the  rural 
districts. 

Waterboro,  wa't4r-biir-6,  Maine,  town  in 
York  County;  on  the  Portland  &  Rochester 
Railroad;  about  25  miles  southwest  of  Portland. 
It  contains  the  villages  of  Waterboro,  East 
Waterboro,  South  Waterboro,  North  Water- 
boro, Waterboro  Centre,  and  Ossippee  Mills.  It 
was  settled  in  1787,  and  in  1789  was  incorpo- 
rated. The  town  has  flour  and  lumber  mills,  an 
apiary  for  breeding  bees,  and  considerable  dairy 
interests.    Pop.  (1910)  997. 

Waterbury,  a  city  of  Connecticut,  in  New 
Haven  county,  the  fourth  in  population  in  the 
State,  and  one  of  the  most  important  manu- 
facturing centres  in  New  England.  It  is  situated 
on  both  sides  of  the  Naugatuck  River,  21  miles 
above  its  junction  with  the  Housatonic,  22  miles 
northwest  of  New  Haven  and  32  southwest  of 
Hartford.  In  January,  19C2,  by  an  amendment 
to  the  charter,  the  city  became  co-terminous 
with  the  town,  so  that  it  now  covers  an  area 
seven  or  eight  miles  square.  Its  physical  features 
are  greatly  diversified.  Its  streams  and  wet 
lands  probably  suggested  its  name,  given  to  the 
town  at  the  Ijme  of  its  incorporation.  Its 
earliest  designation,  "Matetacoke"  (shortened  to 
Mattatuck),  means  a  place  or  land  without  trees, 
and  had  reference  probably  to  the  primeval 
meadows  on  the  Naugatuck. 

History. —  The  first  attempt  at  a  settlement 
was  made  in  167J.  bv  men  of  Farmington.  on  the 
high  land  west  of  the  river,  known  ever  since  as 


the  Town  Plot.  The  breaking  out  of  King 
Philip's  war  led  to  the  abandonment  of  this  site, 
and  the  planters,  when  they  returned,  settled  on 
tho  east  side  of  the  river,  nearer  to  Farmington, 
calling  the  place  the  Town  Spot.  The  settle- 
ment was  formed  under  the  order  of  the  Gen- 
eral Court,  upon  the  payment  of  about  £2,500. 
The  men  numbered  31,  and  for  26  year«  no  out- 
sider was  admitted  as  a  proprietor.  Mattatuck 
was  incorporated  as  a  town  (of  ^ytford 
county),  with  a  change  of  the  name  fll^ater- 
bury,  in  1686,  occupymg  then  a  territory  about 
eight  miles  wide  and  18  miles  from  north  to 
south. 

For  more  than  a  century  its  growth  was 
slow.  In  addition  to  the  natural  disadvantages 
of  the  situation,  there  were  such  disasters  as  the 
"great  flood*  of  1691  and  the  "great  sickness" 
of  1712.  The  organization  of  a  church  —  always 
an  important  event  in  a  New  England  plantation 
—  did  not  take  place  until  1691.  The  town  and 
parish  were  identical  until  1738,  when  Westbury 
(now  Watertown)  was  set  apart  as  an  ecclesias- 
tical society.  Northbury  (now  Plymouth  and 
Thomaston)  secured  similar  rights  in  1739,  and 
thenceforth  the  original  parish  became  known  as 
the  First  Society.  The  church  belonged,  of 
course,  to  the  Congregational  denomination.  No 
other  existed  in  the  territory  until  1737,  when 
Episcopal  services  were  introduced.  The  town 
was  represented  in  the  Revolutionary  War  by 
about  000  men,  an  extraordinary  number. 

Throughout  its  history,  Waterbury  has  suf- 
fered seriously  from  fires.  The  losses  in  1880-81 
and  in  1892-94  were  exceptionally  large,  but 
were  far  surpassed  by  those  of  the  great  fire  of 
1902,  which  amounted  to  more  than  $2,000,000. 
A  fire  company  was  organized  in  1828  and  sev- 
eral others  later,  and  a  fire  department  was  es- 
tablished under  the  first  city  charter  in  1854. 
This  has  developed,  much  after  the  fashion  of 
other  cities,  into  a  paid  department,  with  a  chief 
engineer,  and  with  steam  fire-engines  drawn  by 
horses. 

Manufactures,  etc. —  The  conditions  that  sur- 
rounded the  settlement  of  the  town  and  limited 
its  agricultural  prosperity  became  an  important 
factor  in  its  subsequent  development.  Under  the 
discipline  of  poverty  and  hardship,  a  group  of 
men  grew  up  who  possessed  inventive  genius, 
and,  in  addition,  patience,  economy,  and  pluck. 
When  the  manufacturing  era  opened,  these  men 
were  at  the  front,  ready  to  make  use  of  their 
opportunities,  while  the  rapid  streams  of  the 
region  furnished  the  necessary  water-power. 
The  farmers'  sons  became  manufacturers  — 
makers  of  clocks  and  buttons  —  and  along  the 
several  streams  little  factories  and  mills  grew 
up.  whose  products  met  the  growing  demand  of 
the  time.  It  was  in  response  to  this  demand, 
emphasized  by  the  War  of  1812-15,  that  the 
brass  industry  of  Waterbury  received  its  early 
impetus  —  an  impetus  which  was  enhanced  anew, 
and  very  greatly,  by  the  war  for  the  Union. 
By  1840  the  manufacture  of  sheet  metal  and 
wire  had  taken  the  lead  of  all  others.  But  there 
were  many  uses  to  which  sheet  brass  could  be 
applied  beside  button-making,  and  Waterbury 
manufacturers  were  quick  to  discover  them. 
The  great  manufactories  are  still  known  locally 
as  "  rolling  mills,"  but  the  articles  produced  in 
them  are  of  endless  variety.  Through  the  latter 
half  of  the  19th  century  the  bulk  of  the  brass 
manufacture  was  carried  on  by  six  concerns,  one 
of  which  came  into  existence  in  1802,  and  an- 
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other  a  few  years  later.  TJiese  six  manufac- 
tories still  hold  (in  1904)  their  prominent  posi- 
tion, but  meanwhile  others  have  sprung  up  anJ 
attained  to  great  importance,  some  devoted  to 
one  specialty  and  some  to  another,  and  several 
of  them  rivaling  in  the  extent  of  their  product 
the  older  establishments.  Buttons,  buckles,  pins, 
hooks  and  eves,  suspenders,  harness  trimmings, 
rivets,  nire,  tubing,  gas  fixtures,  lamps,  brass 
1<ettles,  bftilers,  clocks,  watches,"  spoons,  forks, 
flasks,  {lercussion  caps,  photographic  materials, 
coins  for  South  American  republics  —  things  of 
all  kinds  made  wholly  or  in  part  of  brass  —  are 
sent  forth  from  their  packing  rooms  by  hun- 
dreds of  thousands,  and  shipped  to  all  parts  of 
the  world.  The  chief  seat  of  the  brass  industry 
in  America  is  the  Naugatuck  Valley,  and  Water- 
bury  is  its  dominant  centre.  There  are  also  im- 
portant establishments  quite  outside  of  the  brass 
industry  —  machine  shops  of  national  reputation, 
foundries,  manufactories  of  cutlery,  of  hinges,  of 
traps,  of  aluminum  goods,  paper-box  factories, 
and  various  others.  The  number  of  Waterbury 
concerns  which  organized  under  the  "Joint- 
Stock  Law*  of  Connecticut  between  1843  and 
1895  was  about  250.  One  hundred  of  these  were 
■companies  working  in  met'ils;  the  rest  were  cor- 
porations manufacturing  other  materials,  or  mer- 
cantile and  miscellaneous  concerns.  Many  of 
these  have  ceased  I0  exi^t.  but  the  surviving 
corporations  number  considerably  more  than 
100.  In  184s  the  capital  employed  in  manufac- 
tures amounted  to  $653,82.1; :  m  1890,  the  atjiount 
of  the  capital  was  $17,682,500,  and  the  value 
of  the  product,  $17,712,829;  and,  in  1900,  the 
amount  of  the  capital  was  $23,421,640,  the  value 
of  the  product  $33.''78.90S,  and  the  total  of 
wages  paid,  $7,564,198.  Through  all  this  period 
Waterbury  men  were  busy  as  inventors.  The 
first  United  States  patent  was  granted  to  a  de- 
scendant of  a  Waterbury  miller;  the  second 
was  granted  to  a  resident  of  Waterbury  —  in 
1706.  The  patents  granted  to  422  Waterbury 
inventors  between  1808  and  1890  numbered 
1,250.  The  number  of  patents  issued  up  to  1890, 
in  proportion  to  the  number  of  the  inhabitants, 
was  as  I  to  405,  while  the  proportion  of  Con- 
necticut patents  to  the  population  of  the  State 
was  as  I  to  796.  As  the  ratio  in  Connecticut 
is  higher  than  anywhere  else  except  in  the  Dis- 
trict of  Columbia,  to  which  inventors  naturally 
flock,  it  is  evident  that  at  the  time  referred  to 
Waterbury  took  the  lead  of  all  other  communi- 
ties in  inventive  skill ;  and  very  possibly  she 
still  retains  it.  The  city  has  eight  banks,  in- 
cluding two  savings  banks. 

Railroads  and  Transportation. —  Electric  cars 
run  through  the  main  streets  and  beyond  the 
city  liinits  to  Oakville,  Cheshire,  and  Naugatuck. 
The  Naugatuck  division  and  the  Highland  di- 
vision of  the  New  York,  New  Haven  &  Hart- 
ford Railroad  intersect  at  Waterbury,  and  there 
are  branches  extending  to  Middletown  through 
Cheshire  and  Meriden,  to  New  Haven,  and  to 
Watertown.  There  are  stage  lines,  as  (  f  old,  to 
Naugatuck,  Middlebury,  and  Woodbury;  also  the 
usual  local  and  national  express  companies,  and 
the  usual  telegraph  and  telephone  facilities  and 
a  messenger  service.  The  product  of  the  Water- 
bury manufactories  in  the  line  of  mailable  goods 
is  so  immense  that  the  business  of  the  post-oflfice 
is  exceptionally  large.  The  receipts  for  1903 
were  $95,085,  and  for  the  first  half  of  1904 
$49,353.  exclusive  of  money  orders.    Tlie  money 


order  business  amounts  to  more  than  a  half 
million  dollars  annually. 

Water  Supply,  Lighting,  etc. —  The  water 
supply  is  abundant  and  gooa.  A  reservoir  was 
established  on  East  Mountain  in  1868,  another 
on  Cooke  street  in  1880,  and  in  1893  the  building 
of  the  Wigwam  Reser\-oir,  on  the  west  branch 
of  the  Naugatuck,  n  miles  north  of  the  city, 
was  begun.  There  are  61  miles  of  water 
pipe,  and  the  daily  average  of  water  used  in 
1903  was  6,329,083  gallons.  A  sewerage  system 
was  introduced  in  1883,  but  the  discharge  of 
sewage  into  the  river  was  strongly  objected  to 
by  persons  and  establishments  located  below  the 
outfalls.  Injunctions  were  served  upon  the  city, 
which  have  been  sustained  by  the  Supreme 
Court,  so  that  Waterbury  finds  itself  face  to 
face  with  an  unusually  difficult  problem  of  sew- 
age disposal.  In  August,  1904,  it  began  the 
building  of  a  trunk  sewer,  with  outfall  some 
miles  down  the  valley.  The  city  has  been  lighted 
by  gas  since  1854.  Electric  lights  were  intro- 
duced in  1884.  and  were  substituted  for  gas 
lights  on  the  public  streets  not  long  after.  Since 
1904,  the  current  which  supplies  the  lights  and 
also  furnishes  the  motive  power  of  the  trolley 
system,  is  brought  across  the  country  from  the 
Housatonic  River. 

Streets,  Parks,  Buildings,  etc. —  The  city  is 
divided  into  four  sections,  as  the  town  has  beer, 
from  its  settlement,  by  two  main  streets,  one 
running  east  and  west,  the  other  nearly  north 
and  south.  There  is  also  an  informal  division 
into  districts,  some  of  which  represent  the  school 
districts  of  the  earlier  time.  The  most  important 
of  these  are  Brooklyn,  Waterville,  and  Hopeville. 
At  the  intersection  of  the  main  streets  there  is  a 
central  park  or  green,  adorned  with  stately  elm.', 
at  one  end  of  which-  stands  an  elaborate  soldiers' 
rnonument  (erected  in  1885,  by  popular  subscrip- 
tion), and  at  the  other  end  a  handsome  drinking 
fountain.  The  development  of  Hamilton  Park 
—  a  valuable  gift  t^  the  city — was  begun  in 
1903.  The  public  buildings  worthy  of  mention 
are  the  city  hall,  the  courthouse,  the  post-office, 
the  Bronson  Library,  the  Second  Congregational 
Church,  Saint  John's  Church  ( Episcopal ,,  Saint 
Patrick's  Church  (Roman  Catholic),  the  build- 
ing of  the  Young  Men's  Christian  Association, 
the  Girls'  Industrial  School,  the  Odd  Fellows' 
building,  the  Citizens'  Bank,  the  Elton  Hotel, 
and  the  office  of  the  Colonial  Trust  Companv. 

Education,  etc. —  School  affairs  were  at  first 
conducted  by  the  town,  and  afterward  by  a 
"school  society,"  which  divided  the  town  into 
fourteen  districts.  In  1849,  chiefly  with  a  view 
to  establishing  a  high  school  (the  old  academy 
having  suffered  a  decline),  five  of  the  districts 
were  incorporated  as  a  Centre  district,  under  the 
management  of  a  Board  of  Education,  a  Finance 
Committee,  and  a  Superintendent  of  Schools, — 
leaving  a  circle  of  outlying  districts  under  the 
old  management  (a  Board  of  School  Visitors). 
In  1899  the  bounds  of  the  city  were  extended 
and  made  co-terminous  with  those  of  the  Centre 
district,  and  the  earlier  and  somewhat  cumbrous 
organization  was  superseded  by  a  Department 
of  Education,  consisting  of  t\jf  Mayor  and  a 
board  of  seven  members.  When,  in  IQ02.  the 
city  was  finally  made  co-terminous  with  the  town, 
the  traditional  status  of  the  outlying  districts  was 
preserved.  The  Superintendent  of  Schools  re- 
ported in  1903:  Population  (estimated).  65.000; 
children  (enumerntccl),  ia.883;  enrolled  in  the 
public    schools,    8,812;    building<.    31;    school- 
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rooms,  217 ;  teachers,  219 ;  expenditures  for  1903, 
$285,000.  Kindergartens  have  been  established  in 
several  schools,  and  evening  schools  have  been 
conducted,  intermittently,  since  1856.  Corporal 
punishment  has  not  yet  been  abandoned.  The 
first  high-school  building  was  destroyed  by  fire 
in  1870;  the  third  was  erected  in  1895-96,  at  a 
cost  of  $100,000.  Pupils  enrolled  in  other  than 
public  schools  in  1903  numbered  2,900.  These 
other  schools  include  Saint  Margaret's  School 
for  Girls  (the  Diocesan  School  of  the  Episcopal 
Church),  the  Academy  of  the  Convent  of  Notre 
Dame,  Saint  Mary's  parochial  school  and  con- 
vent, and  various  smaller  schools.  In  the  'Water- 
bury  History'  (1895)  the  town  is  credited  with 
421  college  graduates.  The  Bronson  Library, 
founded  in  1868  by  a  bequest  of  $200,000  from  a 
native  of  the  town,  contains  more  than  60,000 
volumes,  and  has  a  circulation  of  about  8,000 
per  month.  The  present  building  was  erected 
m  1893-94,  at  a  cost  of  $63,500,  and  the  fund  now 
amounts  to  $245,000.  There  are  three  daily 
newspapers  —  the  IVaterbury  American,  estab- 
lished 1&44;  the  IVaterbury  Democrat,  and  the 
ll'aterhury  Republican,  both  dating  from  1881. 
The  town  has  made  a  very  respectable  record  in 
pictorial  art,  sculpture,  music,  and  literature. 

Societies. —  Various  literary,  musical,  and  sci- 
entific societies  and  social  clubs  have  been  organ- 
ized, the  most  active  of  which  (in  1904)  are  the 
Waterbury  Club,  incorporated  in  1881 ;  the  Wo- 
men's Club,  established  in  1889;  the  Daughters 
of  the  American  Revolution  (1893),  the  Natu- 
ralists' Club  (1897),  and  the  Mattatuck  Historical 
Society,  organized  in  1877  and  incorporated  in 
1902.  A  Masonic  lodge  was  opened  in  1797,  and 
an  Odd  Fellows'  lodge  in  1845.  The  various 
Masonic  bodies  and  mutual  benefit  fraternities 
number  more  than  175.  The  National  Guard 
of  Connecticut  is  represented  by  Companies  A 
and  G  of  the  Second  Raiment,  for  whose  use 
an  armory  was  built  in  1^3.  The  Young  Men's 
Christian  Association,  organized  in  1858,  occu- 
pies a  building  which  cost  $40,000.  Other  phil- 
anthropic organizations  are  the  Industrial  School 
(for  girls),  the  Boys'  Club,  the  Young  Women's 
Friendly  League,  two  day  nurseries,  a  free  kin- 
dergarten, Protestant  and  Roman  Catholic  tem- 
perance societies,  and  the  Southmayd  Home 
(for  aged  persons).  The  Waterbury  Hospital 
was  established  in  1884,  largely  by  popular  sub- 
scription. The  present  almshouse  was  built  in 
1893,  at  a  cost  of  $80,000.  Of  the  several  ceme- 
teries of  the  town,  Riverside  (opened  in  1853) 
is  noteworthy  for  its  picturesqueness  and  for 
its  monuments.  A  memorial  chapel  stands  at 
its  main  entrance. 

Religion. —  Waterbury  contains  30  churches 
and  three  Union  chapels.  Probably  two-thirds  of 
the  population  are  Roman  Catholics,  and  the 
Catholic  churches  number  11.  Three  of  the 
Protestant  churches  are  Congregational,  three 
Episcopalian,  five  Baptist,  five  Methodist,  two 
Lutheran,  and  one  Adventist.  There  is  also  a 
corps  of  the  Salvation  .^rniy.  a  society  of  Chris- 
tian Scientists,  and  a  Jewish  synagogue. 

Government. —  In  1825  the  population  lying 
around  the  centre  of  the  town  was  organised  into 
a  borough.  The  incorporation  of  the  city  took 
place  in  1853,  with  a  population  of  about  4,000. 
A  new  charter,  obtained  in  1871,  was  super- 
seded by  another  in  1896.  to  which  important 
amendments  were  m^de  in  1809  and  1902.  Under 
this  third  charter  the  city  is  divided  into  five 
wards,  and  the  government  is  conducted  by  a 


mayor  and  15  aldermen,  through  a  number  of 
'boards,  each  having  charge  of  one  of  the  follow- 
ing departments:  Of  Public  Works,  of  Public 
Safety,  including  the  police  and  fire  departments, 
of  Public  Health,  of  Charities,  of  Education,  of 
Finance;  also  a  Board  of  Assessors,  a  Board  of 
Relief,  and  a  Board  of  Agents  of  the  Bronson 
Library.  There  are  also  superintendents  of 
streets,  of  the  water  works  and  of  sewers,  and 
a  city  engineer.  Besides  the  Police  Court,  there 
is  a  District  Court,  which  has  jurisdiction  be- 
yond the  limits  of  the  city,  and  sessions  of  the 
Superior  Court  are  held  in  Waterbury. 

Population. —  The  successful  conduct  of  man- 
ufactures so  extensive  and  varied  in  an  inland 
Connecticut  valley  has  involved  a  large  and 
steadily  increasing  immigration.  The  growth  of 
the  city  since  1850  has  been  greatly  augmented 
by  the  steady  inflow  of  foreigners.  The  popula- 
tion in  1790  numbered  2.937;  in  1850,  5.137;  in 
i860,  10,004;  in  i88o,  17,806;  in  1890,  28.646;  in 
1900,  5iri39.  The  U.  S.  census  of  1910  reported 
the  population  at  73,141.  The  percentage  of  resi- 
dents of  foreign  birth  or  parentage  is,  with  one 
exception,  the  largest  of  any  Connecticut  town, 
and  the  number  of  nationalities  represented  is 
remarkable.  At  the  same  time,  the  condition  of 
the  community,  socially  and  morally,  i^  excep- 
tionally good.  Waterbury  is  noted  for  the  supe- 
rior grade  of  the  homes  of  its  working  people. 
Strikes  have  occurred  very  rarely  —  never  in  the 
large  manufactories  —  and,  although  the  saloons 
number  17s,  there  is  but  littl;  intemperance  or 
other  visible  crime.  Wealth  is  more  uniformly 
distributed  than  in  most  cities,  the  question  fre- 
quently arising  whether  there  are  any  million- 
aires in  the  community.  The  valuation  of  prop- 
erty in  the  grand  list  of  1903  was  $114,358,117. 

Bibliography. —  Bronson,  'History  of  Water- 
bury* (1858) ;  Basse"  'Waterbury  and  Her  In- 
dustries' (1888);  Anderson,  'The  Town  an,1 
City  of  Waterbury  from  the  Aboriginal  Period 
to  the  Year  1895'  (1896);  also  'Charter  and 
Ordinances  of  the  City  of  Waterbury*  (1902), 
and  the  annual  'Municipal  Register.* 

Joseph  Anderson. 

Waterbury,  'Vt.,  town  in  Washington 
County;  on  the  Waterbury  River,  and  on  the 
Central  Vermont  Railroad;  about  11  miles 
northw  st  of  Montpslier.  It  contains  the  vil- 
lages of  _  Waterbury  and  Waterbury  Center. 
The  location,  in  a  beautiful  valley,  is  most  pic- 
turesque. The  principal  manufacturing  establish- 
ments are  (rrist  and  lumber  mills,  brick  works, 
tannery,  boot  and  shoe  factory,  sleigh  and  car- 
riage works.  There  are  six  churches.  Green 
Mountain  Seminar^,  and  graded  schools.  The 
national  bank  has  a  capital  of  $ioo,oo3.  Pop. 
(1910)  3.273- 

Watercourses,  in  law.  streams  of  water  usu- 
ally following  a  well-defined  channel  and  empty- 
ing into  some  other  body  of  water.  A  water- 
course need  not  maintain  a  constant  current, 
and  does  not,  therefore,  lose  its  distinctive  char- 
acter if  it  become  dry  at  a  time  of  excessive 
drought.  But  it  must  be  more  than  an  occa- 
sfonal  stream,  the  result  of  unusual  rains  or  the 
meltinar  of  snow,  and  following  a  channel  cus- 
tomarily dry.  Percolating  waters,  surface  wa- 
ters, and  occasional  streams  are  not  subject  to 
property  rights.  The  owner  of  a  watercourse 
has,  within  certain  defined  limits,  the  right  to 
bold  it  unimpaired  by  others  above  or  below. 
See  Riparian  Rights;  Water  Rights. 
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Wateree,  a  river  of  South  Carolina,  formed 
by  the  junction  of  the  Catawba  River  and  Fish- 
ing Creek,  and  is  called  the  Catawba  in  the 
upper  part  of  its  course.  It  runs  nearly  south- 
ward, forms  the  east  boundary  of  Chester,  Fair- 
field, and  Richland  counties,  and  unites  with 
the  Congaree  River  at  the  southwest  extremity 
of  Sumter  County  to  form  the  Santee  River. 

Waterfall,  a  sudden  descent  in  the  water  of 
a  river  or  stream  from  a  higher  to  a  lower  level. 
When  the  water  falls  over  a  precipice  it  is  called 
a  cataract,  and  when  several  cataracts  occur  in 
succession  it  is  called  a  cascade.  Some  of  the 
mountain  waterfalls  are  remarkable  for  their 
height,  while  others  are  noted  for  the  fall  of 
immense  quantities  of  water.  The  most  remark- 
able waterfall  in  the  world  is  Niagara  Falls  on 
the  Niagara  River,  between  Lakes  Erie  and  On- 
tario, and  thousands  of  visitors  from  all  parts  of 
the  world  have  admired  the  sublimity  of  these 
falls.  Waterfalls  are  now  being  utilized  to  fur- 
nish both  electric  and  water  power  for  commer- 
cial purposes.  The  falls  discovered  by  Dr.  Liv- 
ingston in  Africa  and  named  by  him  Victoria 
Falls,  the  falls  of  the  Ruikanfoss  in  Norway, 
the  Cascade  of  Gavarnie  in  the  Pyrenees,  and 
the  falls  of  the  Rhine  are  among  the  most  beau- 
tiful in  the  world,  and  justly  celebrated.  For  a 
fuller  description  see  Cataracts. 

Waterford,  Ireland,  a  maritime  county  in  the 
province  of  Munster,  bounded  on  the  north  by 
Counties  Tipperary  and  Kilkenny,  on  the  east 
bv  County  Wexford,  on  the  west  by  County 
Cork,  and  on  the  south  by  the  Atlantic.  It  has 
an  area  of  717  square-  miles.  The  coast  is  bold 
and  rocky,  but  has  several  good  harbors.  The 
surface  is  generally  mountamous  and  there  are 
many  marshes.  Agriculture  is  carried  on  to  a 
limited  extent  only.  In  1901  the  total  extent  of 
lands  under  crops  was  53,745  acres;  including 
meadow  and  clover,  78.373  acres.  Bacon  and 
butter  are  the  chief  exports.  There  are  some 
minerals  in  the  county,  but  little  is  done  in  the 
way  of  mining.  Some  limestone  and  marble 
are  quarried.  The  fisheries  on  the  coast  give 
emplojTnent  tcf  several  hundred  men.  The  chief 
towns  in  the  county  are  Waterford,  Dungraven, 
and  Tramore.  The_  county  is  divided  into  two 
parliamentary  divisions.  East  and  West,  and 
had  a  population  of  about  90,000. 

Wa'terford,  Ireland,  capital  of  County  Wa- 
terford, and  a  county  city ;  on  the  right  bank  of 
th?  Suir,  connected  with  its  north  suburb  of 
Ferrybank,  by  a  bridge.  Of  six  Catholic  places 
of  worship,  mcludinc  a  cathedral,  the  finest  is 
the  Dominican  Church  of  Saint  Savior,  erected 
(1878)  in  the  Italian  style;  the  Protestant  Epis- 
copalians have  also  a  cathedral  and  two 
churches.  Other  buildings  are  the  Protestant 
Episcopal  palace,  the  Catholic  College  of  Saint 
John,  Saint  Dominic's  Industrial  School,  four 
convents,  a  town  hall,  market  house,  etc.  Con- 
siderable sums  have  been  exnended  in  deepening 
the  channel  of  tht  Suir,  whose  south  bank  is 
fringed  for  a  mile  by  a  spacious  quay,  while  on 
the  Kilkenny  side  is  a  shipbuilding  yard,  with  a 
patent  slip,  graving  bank,  and  dock.  Besides 
two  immense  bacon-curing  establishments,  Wa- 
terford has  iron  foundries,  flour  mills,  brewer- 
ies, etc.  A  memorial  of  Waterford's  founda- 
tion by  the  Danes  in  the  0th  century  is  "Regi- 
nald's Tower"  (1003),  which  has  witnessed  the 
citv's  capture  by  Strongbow  (1170),  the  repulse 
of  Cromwell  and  surrender  of  Ireton  (1649-.S0). 


and  the  embarkation  of  James  II.  after  the  bat- 
tle of  the  Boyne  (1690). 

Waterford,  N.  Y.,  village  in  Saratoga 
County;  on  the  Hudson  River  at  the  mouth  of 
the  Mohawk  River,  and  on  the  Champlain  Canal 
and  the  Delaware  &  Hudson  Railroad;  2  miles 
above  Cohoes  and  10  miles  north  of  Albany.  It 
has  extensive  water-power,  and  is  a  manufactur- 
ing village.  The  chief  manufactories  are  knit- 
ting mills,  foundry  and  machine  shops,  fire- 
engine  shops,  paper  and  flour  mills,  boiler  works, 
and  a  furniture  factory.  In  1900  (government 
census)  there  were  58  manufacturing  establish- 
ments, capitalized  for  $2,593,021.  The  raw  ma- 
terial used  annually  cost  $1,544,719.  and  the 
value  of  the  finished  products  was  $2,966,060.  It 
has  a  Union  Free  School,  public  and  parish  ele- 
mentary schools,  free  library,  and  one  private 
bank.    Pop.  (1910)  3,245. 

Wa'terhouse,  Alfred,  English  architect:  b. 
Liverpool  19  July  1830;  d.  London  22  Aug. 
1905.  He  studied  architecture  under  Richard 
Lane  in  Manchaster,  and  afterward  in  France 
and  Italy.  He  began  practice  in  Manchester 
in  1853,  and  first  made  his  name  known  by 
the  Assize  Courts  of  that  city.  For  the  same 
city  he  afterwards  designed  the  County  Jail, 
Owens  College,  the  Town  Hall,  Saint  Mary's 
Hospital,  and  other  buildings.  In  other  parts 
of  England  he  was  responsible  for  the  follow- 
ing among  other  buildings:  in  Liverpool,  Sea- 
man's Orphanage,  Turner  Memorial  Home, 
Royal  Infirmary,  and  University  College ;  in 
London,  Natural  History  Museum,  New  Saint 
Paul's  School,  City  and  Guilds  Central  Institu- 
tion, King's  Weigh  House  Chapel,  and  Univer- 
sity College  Hospital;  in  Oxford,  Balliol  Col- 
lege (partly  rebuilt);  in  Cambridge,  Caius  and 
Pembroke  colleges  (partly  rebuilt);  in  Leeds, 
Yorkshire  College;  the  mansions  of  Eaton  Hall 
(Cheshire),  Heythrop  (Oxford),  and  Iwerne 
Minster  (Dorset).  He  was  elected  A.R.A.  in 
1878,  and  R.  A.  in  1885,  and  in  1898  became  treas- 
urer of  the  Academy.  He  received  a  Grand  Prix 
from  the  Paris  exhibition  of  1867,  and  was  a  mem- 
ber of  various  foreign  academies.  In  1878  he 
was  awarded  the  gold  medal  of  the  Royal  In- 
stitute of  British  Architects,  of  which  he  was 
president  iSSS-go. 

Waterhouse,  John  William,  English 
painter:  b.  Rome,  Italy,  1840.  He  studied  at 
the  Royal  Academy  and  his  paintings  are  noted 
for  the  richness  of  their  coloring.  His  paintings 
include:  <The  Oracle'  (i8?U);  <The  Mafnc 
Circle,'  <The  Lady  of  Shalott,'  and  <La  Belle 
Dame  sans  Merci.' 

Wa'terland,  Daniel,  English  clergyman :  b. 
Lincolnshire  14  Feb.  168"  ■  d.  23  Dec.  17.10.  He 
studied  at  Cambridge,  became  master  of  Magda- 
len College,  chaplain  to  George  I.,  and  canon  of 
Windsor.  Waterland  was  an  able  defender  of 
the  Orthodox  faith  against  the  Deists.  His  chief 
writings  are:  'A  Vnidication  of  Christ's  Divin- 
ity, being  a  Defence  of  some  Queries  relating  to 
Dr.  Clarke's  Scheme  of  the  Holy  Trinity' (1719), 
followed  by  a  second  (1723)  and  third  (1725) 
'Vindication' ;  a  'Critical  History  of  the  Atha- 
nasian  Creed*  (1724).  also  directed  against 
Clarke;  'Christianitj'  Vindicated  .\gainst  Infi- 
delity,' a  reply  to  Tindal's  'Christianity  as  old 
as  the  Creation' ;  and  a  'Review  of  the  Doctrine 
of  the  Eucharist'  (1737),  directed  against  Hoad- 
lev's  rationalistic  theory  of  that  ordinance.  Con- 
sult:   Van  Mildert,  'Life  of  Daniel  Waterland* 
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prefixed  to  Waterland's  < Works,*  in  6  vols. 
(1843). 

Waterline,  in  shipbuilding,  the  boundary 
of  any  section  of  the  bottom  of  a  ship  made  by 
a  plane  parallel  to  the  line  of  flotation.  The  up- 
permost one  is  called  the  load  water  line;  the 
lowest  the  light  water  line. . 

Wa'terloo,  Stanley,  American  author  and 
journalist:  b.  Saint  Clair  County,  Mich.,  21  May 
1846.  He  was  graduated  from  the  University  of 
Michigan  in  1869,  engaged  in  journalism,  was 
one  of  the  owners  of  the  Saint  Louis  Journal  m 
1872,  was  subsequently  editor  of  the  Saint  Louis 
Eepublic,  Chromcle,  and  Globe-Democrat,  and  in 
1884  established  the  Saint  Paul  Day.  He  was 
later  editor-in-chief  of  the  Chicago  Mail,  and 
has  been  engaged  on  various  other  journals.  He 
has  written:  'A  Man  and  a  Woman'  (1892); 
•Honest  Money*  (1895);  <These  are  My  Jew- 
els* (1902),  etc. 

Waterloo,  Canada,  (i)  A  town  of  Water- 
loo County,  Ontario,  two  miles  northwest  of 
the  capital,  Berlin,  on  a  tributary  of  the  Grand 
River,  and  on  a  branch  line  of  the  Grand  Trunk 
Railway  to  Elmira.  It  is  an  industrial  centre, 
•with  iron  foundries,  manufactures  of  agricultural 
implements,  textiles  and  tobacco,  breweries,  and 
distilleries.  Pop.  (1901)  3.537-  (2)  The  capi- 
tal of  Shefford  County,  Quebec,  and  a  railway 
junction^  on  the  Stanstead,  Shefford  &  Chambly 
Railway,  70  miles  east  by  south  of  Montreal.  _  It 
has  lumber  and  flour  mills,  a  brewery,  tanneries, 
and  manufactures  of  mill-machinery,  agricultural 
implements,  iron  castings,  and  furniture.  Pop. 
about  2,000. 

Waterloo,  England,  a  town  and  watering- 
place  of  England,  0.1  the  Lancashire  coast,  four 
miles  north-norihwest  of  Liverpool,  forming 
with  Seaforth  one  urban  district.  Pop.  about 
25.000. 

Waterloo,  III.,  city,  countj'-seat  of  Monroe 
County;  on  the  Mobile  &  Ohio  Railroad;  about 
20  miles  south  of  Saint  Louis,  Mo.  It  is  in  a 
fertile  agricultural  region,  in  which  the  chief 
products  are  wheat  and  corn.  In  the  vicinity 
are  quarries  of  fine  building  stone,  known  in  the 
trade  as  Waterloo  marble.  The  chief  manufac- 
turing establishments  are  flour  mills,  marble 
works,  a  large  brewery,  an  ice  factory,  and  bot- 
tling works.  There  are  large  stock  yards  and 
coal  and  lumber  yards.  The  educational  institu- 
tions are  a  high  school,  founded  in  1891,  Saint 
Joseph's  School  (R.  C),  public  and  parish  ele- 
mentary schools,  and  a  school  library.  The  two 
banks  have  a  combined  capital  of  $35,000,  and 
deposits  amounting  to  $253,930.  Pop.  (est.) 
2,200. 

Waterloo,  Ind.,  town  in  De  Kalb  County; 
on  the  Cedar  Creek,  and  on  the  Lake  Shore  & 
Michigan  Southern  Railroad ;  about  25  miles 
north  of  Fort  Wayne.  It  is  the  commercial  cen- 
tre of  an  extensive  agricultural  section,  in  which 
wheat,  corn,  and  vegetables  are  the  chief  prod- 
ucts. It  has  seven  churches,  a  high  school, 
founded  in  1872,  graded  elementary  sdiools,  and 
two  banks.  It  was  fotmded  in  1857,  and  in  1864 
was  incorporated.    Pop.  2,400. 

Waterloo,  Iowa,  city,  county-seat  of 
Blackhawk  County;  on  the  Cedar  River,  and  on 
the  Illinois  Central,  the  Chicago,  Rock  Island  & 
Pacific,  and  the  Chicago,  Great  Western  R.R.'s ; 
about  95  miles  west  of  Dtibuque.    It  is  in  an  ag- 


ricultural and  stock-raising  region,  and  has  con< 
siderable  manufacturing  interests.  The  chief  man- 
ufacturing establishments  are  foundries,  machine 
shops,  gas-engine  works,  thrashing-machine 
factories,  and  automobile  works,  and  manufac- 
tories of  refrigerators,  manure  spreader,  and  egg 
cases.  The  government  census  of  1900  gives  the 
number  of  manufacturing  establishments  as  147, 
which  were  capitalized  for  $1,287,056.  There 
were  employed  as  wage  earners  1,042,  to  whom 
were  paid  $471,608.  The  raw  material  used  cost 
$1,555,578,  and  the  annual  products  were  valued 
at  $2499,361.  The  manufacturing  industries  had 
■increased  from  1900  to  1903,  so  that  in  Decem- 
ber of  the  latter  year  there  were  2,726  employees. 
The  principal  public  buildings  are  the  govern- 
ment building,  the  county  court-house,  municipal 
buildings,  and  the  Presbyterian  Hospital.  There 
are_  31  church  buildings.  The  educational  insti- 
tutions are  two  public  high  schools;  the  East 
High  School,  founded  in  1872,  and  the  West 
High  School,  in  1870;  Our  Lady  of  Victory 
Academy  (R.  C),  public  and  parish  elementary 
schools,  Waterloo  Business  College,  and  school 
libraries.  The  seven  banks  have  a  combined 
capital  of  $4,188,103  (December  1903).  The 
government  is  vested  in  a  mayor  and  a  council 
of  eight  members  elected  biennially.  The  ma- 
jority of  the  inhabitants  are  American  born;  of 
the  foreign  bom  the  CJermans  predominate,  then 
the  Irish,  and  the  Scandinavians.  Waterloo  was 
settled  in  1845-6  by  G.  W.  Hanna  and  Charles 
Mullan.  It  was  incorporated  as  a  town  in  1868. 
Pop.  (1890)  6,674;  (1900)  12,580;  (1910)  26,- 
693,  an  increase  of  112  per  cent. 

J.  C.  Hartman, 
Editor  '■Courier? 

Waterloo,  N.  Y.,  village,  one  of  the 
county-seats  of  Seneca  County;  on  the  Senec't 
River,  the  Clayuga  &  Seneca  Canal,  and  on  the 
New  York  Central  &  Hudson  River  Railroad ; 
about  18  miles  west  of  Auburn  and  55  miles  east 
of  Rochester.  It  is  in  an  agricultural  region,  but 
the  village  has  several  manufactories,  chief  of 
which  are  large  woolen  mills,  lumber  mills,  piano 
factories,  wagon  and  carriage  works.  It  has  a 
high  school  founded  in  1843,  public  elementary 
schools,  and  a  public  library.  The  two  banks 
have  a  capital  of  $125,000,  and  deposits  amount- 
ing to  $434,270.     Pop.  (1910)  3,931. 

Waterloo,  Battle  of,  the  culminating  en- 
gagement of  the  shortest  and  most  decisive  of  iM 
of  the  Napoleonic  campaigns,  was  fought  18  Juiff 
181S,  near  the  village  of  Waterloo,  in  Belgium, 
situated  about  12  miles  south  of  Brussels.  From 
II  April  1814,  when  Napoleon  signed  the  first 
abdication  and  retired  in  exile  to  Elba,  until 
20  March,  when  he  terminated  the  period  of 
that  retirement  and  returned  to  Paris,  the  polit- 
ical and  domestic  affairs  of  France  had  been 
bordering  on  revolution.  Although  ^k  adminis- 
tration of  affairs  by  the  govemmen^Rtablished 
by  the  Comte  du  Provence,  who,  und^  the  title 
of  Louis  XVIII.,  had  taken  unopposed  posses- 
sion of  the  country,  restored  political  liberty, 
the  changes  inaugurated  were  so  sudden,  that  it 
unsettled  all  domestic  affairs,  the  title  of  estates, 
the  position  of  public  men,  and  the  prospects 
of  the  army  to  an  intolerable  extent.  _  A  general 
sense  of  alarm  and  humiliation  prevailed  among 
all  classes,  and  even  a  Napoleonic  period  seemed 
preferable  to  the  existing  conditions.  To  add 
to  the  general  turmoil,  about  300,000  troops  who 
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had  been  held  as  prisoners  in  the  various  Ger- 
man fortresses  were  released  under  treaty  stipu- 
lations and  returned  to  France.  Their  apparent 
availability  for  further  operations  soon  formed 
the  basis  for  innumerable  military  plots  of  which 
that  designed  b^r  Fouche,  with  the  ultimate  ob- 
ject of  placing  either  the  Duke  of  Orleans  or  the 
King  of  Rome  upon  the  throne,  was  the  most 
important. 

Napoleon  was  fully  conscious  of  the  existing 
state  of  affairs.  France  was  down,  groveling 
at  the  feet  of  the  Allies.  Here  was  the  oppor- 
tunity for  a  truly  patriotic  action.  He  would 
give   popular   liberty   to    imperial    France,   and 


dred  Days  with  professions  of  peace  and  liberty, 
the  Allied  Powers  suspended  negotiations  at  the 
Congress  at  Vienna,  issued  a  declaration  brand- 
ing him  as  *an  enemy  and  disturber  of  the  peace 
of  the  world,**  and  formed  a  new  Coalition  to 
renew  the  struggle  against  him.  By  the  begin- 
ning of  June  they  had  more  than  700,000  men 
in  the  field,  and  he  was  compelled  to  take  active 
measures  to  defend  his  newly  recovered  empire. 
The  French  army  amounted  to  about  soo,oo(> 
men,  on  paper,  but  only  about  700,000  men  were 
available  for  actual  field  service.  In  planning 
the  campaign.  Napoleon  had  the  choice  of  con- 
fining himself  to  purely  defensive  operations  and 
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henceforth  devote  all  his  energies  to  strengthen 
that  liberty  and  increase  that  prosperity.  He 
counted  upon  the  enthusiastic  support  of  the 
army  which  was  fretting  under  the  command  of 
emigres  who  had  once  fought  against  France, 
but  wereltien  being  appointed  to  important  com- 
mands, and  felt  sure  of  the  effect  of  his  tre- 
mendou 'military  fame  upon  the  general  military 
feeling  of  the  country.  He  thought  of  Marengo ; 
how  in  three  short  months  he  had  lifted  France 
and  himself  from  the  lowest  ebb  of  fortune  up  to 
the  highest  pinnacle  of  military  glory  and  power. 
He  judged  correctly  in  all  these  things.  He  left 
Elba  20  February,  and  landed  on  the  coast  of 
France  i  March,  and  entered  Paris  triumphantly 
20  days  later. 

While  Napoleon  was  inaugurating  the  Hun- 


allow  the  Allies  to  invade  France,  or  of  assuming 
the  offensive,  and  relieve  her  of  the  conse- 
quences of  a  second  invasion.  He  chose  the 
latter,  and  laid  the  scene  of  the  campaign  in 
Belgium  where  the  English  under  the  Duke 
of  Wellington  had  their  headquarters  at  Brus- 
sels, and  the  Prussians  under  the  command  of 
Marshal  Bliicher,  at  Namur. 

The  general  plan  of  operations  was  based 
upon  his  favorite  form  of  strategy  —  action  on 
"mterior  lines*  against  the  two  armies  opposed 
to  him.  He  assumed  that  Wellington  and 
Bliicher  would  endeavor  to  form  a  junction  at 
Charleroi,  and  determined  to  concentrate  the 
bulk  of  his  own  army  at  that  point  and  defeat 
them  separately  before  they  could  effect  that 
jimction,  and  then  turn  his  attention  to  the  force 
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n{  Austrians  and  Russians  gathering  on  the 
eastern  border  under  the  command  of  Prince 
Schwarzenberg. 

At  the  beginning  of  the  campaign  the  French 
army  numbered  124,588  men  — 89,415  infantry, 
23.593  cavalry,  11,578  artillery  with  344  guns. 
Wellingtton  commanded  93,717  men  —  69,829  in- 
fantry, 11,879  cavalry,  9406  artillery  and  engi- 
neers, with  196  guns.  The  Prussian  forces  under 
Blticher  amounted  to  120,954  men  — 99,715  in- 
fantry, 11,897  cavalry,  and  9,360  artillery,  with 
312  guns.  Wellington's  forces,  composed  of 
Englishmen,  Dutch,  Belgians,  Nassauers,  Ger- 
mans, and  Brunswickers,  were  stationed  in  nu- 
merous cantonments  scattered  over  a  large  area 


noon  of  the  i6th,  and  after  several  hours  of 
hard  fighting  were  driven  back  upon  Frasnes. 
In  the  meantime,  with  the  intention  of  blocking 
the  road  between  Quatre-Bras  and  Sombreffe 
so  as  to  separate  the  forces  under  Wellington 
and  Bliicher,  the  troops  commanded  by  Napoleon 
himself,  attacked  the  Prussians  at  Ligny,  and 
after  three  hours  of  severe  fighting,  defeated 
them  and  captured  21  Iguns.  The  battle  was 
desperate  and  bloody;  about  12,000  Prussians 
fell,  and  in  the  final  charge  of  the  Guard, 
Blucher  himself  was  wounded.  This  was  Na- 
poleon's last  victory.  As  the  result  of  the  battle, 
he  assumed  that  the  Prussians  had  been  routed 
and   were  retreating  to  their  base  by  way  of 
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around  Brussels,  and  to  the  westward  of  the 
Brussels-Charleroi  pike  leading  to  the  south, 
with  the  coast  as  their  base.  Of  Bliicher's  force, 
the  First  corps,  under  Ziethen,  was  at  Charleroi, 
the  Second,  under  Pirch,  at  Namur,  the  Third, 
under  Thielmann,  at  Ciney,  and  the  Fourth, 
under  Bulow,  at  Liege,  with  the  Rhine  as  their 
base. 

The  movement  began  on  13  June.  The 
French  army  advanced  rapidly  northward, 
crossed  the  Sambre  on  the  afternoon  of  the  15th, 
attacked  Ziethen's  position,  drove  him  back  upon 
Fleurus,  and  occupied  Charleroi.  A  portion  of 
the  army  then  continued  the  advance  through 
Gossilies  to  Quatre-Bras  where  they  met  a  force 
of  25,000  men  under  Wellington,  on  the  after- 


Namur  and  Liege,  when,  as  a  matter  of  fact, 
under  the  direction  of  Gneisenau.  Blucher's  chief 
of  staff,  they  were  moving  northward  and  con- 
verging on  Wavre,  with  the  intention  of  joining 
Wellington,  with  whom  they  were  in  constant 
communication.  About  noon  of  the  17th,  Na- 
poleon detached  Grouchy  with  33,000  men  to 
pursue  and  complete  the  defeat  of  the  Prussians 
driven  back  at  Ligny,  while  he  himself  with  the 
main  body  of  the  army  joined  Ney  and  followed 
Wellington,  who,  although  victorious  at  Quatre- 
Bras,  had  been  forced  to  fall  back  northward 
toward  Brussels  on  account  of  the  defeat  of  the 
Prussians  at  Ligny.  Wellington's  retrograde 
movement  was  continued  during  the  whole  of  the 
17th,  until  he  had  reached  the  heights  of  Mont 
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Saint  Jean,  about  four  miles  south  of  the  village 
of  Waterloo,  where  the  Prussians  could  join 
him  by  way  of  Chain  and  Wavre.  Here  he 
selected  his  position,  and  confident  of  their 
assured  support,  he  awaited  the  advance  of  the 
emperor. 

On  the  afternoon  of  the  17th,  when  Napoleon 
reached  Marbain,  he  received  the  information 
that  the  Prussians  defeated  at  Ligny  had  not 
retreated  to  Namur  and  Liege,  and  he  sent  a 
message  to  Grouchy  informing  him  of  that  fact, 
and  instructing  him  to  find  out  if  the  Prussians 
were  moving  to  a  junction  with  Wellington. 
When  Grouchy  received  this  message  he  was 
actually  farther  from  the  Prussians  than  the 
Prussians  were  from  Wellington,  and  about  the 
time  he  reached  Gembloux,  about  10  o'clock  on 
the  night  of  the  17th,  only  to  learn  that  the  Prus- 
sians had  really  marched  to  Wavre,  the  main 
French  army  had  reached  the  field  of  Waterloo 
and  bivouacked  opposite  the  forces  of  Welling- 
ton. It  was  past  midnight  when  Napoleon  in- 
spected the  position  of  both  armies.    The  main 


on  the  Charleroi  pike  directly  in  the  rear  of 
Wellington's  position  and  thus  cut  off  his  re- 
treat in  the  direction  of  Brussels  and  his  base 
of  supplies.  The  best  authorities  concede  that 
the  plan  was  admirably  conceived. 

About  8  o'clock  on  the  morning  of  the  18th, 
Wellington  drew  up  his  forces  in  line  of  battle, 
but  although  the  rain  which  had  been  falling 
all  night  ceased  about  that  time,  the  attack  by  the 
French  was  postponed  so  that  the  ground  might 
be  in  better  condition  for  artillery  movements. 
A  little  before  9  o'clock  Napoleon  reviewed  his 
lines,  and  about  10  o'clock  he  sent  instructions 
to  Grouchy  to  advance  upon  the  Prussians  at 
Wavre.  The  battle  commenced  at  11.30.  As  a 
diversion,  a  division  of  Reille's  corps  assaulted 
the  British  position  at  Hougomont,  were  re- 
pulsed, and  were  supported  by  division  after 
division  until  the  entire  Second  corps  were  in 
action  against  Wellington's  left,  and  therefore 
did  not  take  any  part  in  the  main  attack  on  the 
British  centre  by  D'Erlon  about  1.30.  In  this 
attack,  the  advanced  troops  of  the  British  right. 


General    Map.     (Showing    positions    of 

line  of  Wellington's  forces  occupied  an  advan- 
tageous position  along  the  highway  that  runs 
from  Braine  la  Leud  to  Wavre  by  way  of  Ohain, 
with  the  centre  resting  on  the  Brussels-Charleroi 
pike,  while  strong  outposts  held  the  farm  house 
of  La  Haye  Sainte  directly  in  advance  of  the 
centre,  the  hamlets  of  La  Haye,  Papellotte,  and 
Smohain  on  the  extreme  left,  and  the  chateau 
of  Hougomont  on  the  right.  His  force  con- 
sisted of  67,661  men  —  49,608  infantry,  12408 
cavalry,  and  5,645  artillery  with  156  guns.  Of 
these  the  British  troops  numbered  only  about 
24,000.  Napoleon  had  71,947  men  —  48,950  in- 
fantry, 15,765  cavalry,  and  7,232  artillery  with 
246  guns.  He  arranged  his  troops  in  two  lines 
diagonally  across  the  Brussels-Charleroi  pike, 
the  right  resting  on  Frischermont,  and  the  left 
across  the  road  to  Nivelles,  with  a  strong  force 
of  infantry,  cavalry,  and  artillery  stationed  in 
the  rear  on  both  sides  of  the  Charleroi  pike  near 
Rossomme. 

Early  on  the  morning  of  the  i8th.  he  dictated 
his  plan  of  battle  the  direct  object  of  which  was 
to  capture  the  village  of  Mont  Saint  Jean  lying 
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composed  of  Bylandt's  brigade,  were  easily 
routed,  but  the  advancing  French  received  a 
terrific  fire  from  Picton's  brigade,  and  being 
charged  by  the  British  cavalry,  fell  back  in  great 
disorder.  Here  General  Picton  who  probably 
commanded  the  British  right  was  killed.  In 
the  meantime,  assault  upon  assault  was  made 
by  the  French  on  La  Haye  Sainte,  which  occu- 
pied the  greater  part  of  the  afternoon,  while  for 
two  hours,  from  4  to  6  o'clock,  under  the  personal 
direction  of  Ney,  the  splendid  cavalry  divisions 
of  the  French  were  hurled  against  the  British 
right-centre,  but  failed  to  break  the  formation 
of  a  single  British  square.  The  cavalry  attack 
being  unsupported  by  infantry.  Nay  was  com- 
pelled to  withdraw  for  lack  of  troops,  about  6.30, 
just  as  La  Haye  Sainte  was  taken,  too  late,  how- 
ever, to  be  of  any  advantage.  About  the  middle 
of  the  afternoon  Napoleon  discovered  the  ad- 
vance guard  of  the  re-enforcing  Prussians  on  the 
hills  of  Saint  Lambert  about  three  miles  away 
upon  his  right,  and  realized  for  the  first  tirno 
that  the  entire  Prussian  force  had  succeeded  in 
concentrating  at  Wavre,  and  were  now  on  hand 
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to  aid  Wellington.  He  immediately  detached 
Lobau  with  the  Sixth  corps,  to  intercept  the 
new  enemy,  and  sent  a  jnessage  to  Grouchy, 
ordering  him  to  return.  Grouchy  in  the  mean- 
time, having  moved  off  to  Wavre  in  search  of 
the  Prussians,  did  not  get  this  message  until 
evening. 

Lobau  being  unable  to  check  the  advance  of 
the  Prussians,  the  Young  Guard  was  sent  to  re- 
enforce  him,  and  then,  believing  that  his  right 
was  secure.  Napoleon  massed  the  eight  remain- 
ing battalions  of  the  Imperial  Guard  for  a  tinal 
attack  upon  Wellington's  centre.  Supported 
by  a  terrific  artillery  fire,  and  led  by  Friant,  the 
Guard  advanced,  while  D'Erlon  hurled  the  First 
-corps  against  the  British  right.  D'Erlon's 
assault  was  effective,  but  the  Guard  decimated 
by  a  heavy  fire  from  Maitland's  brigade,  sup- 
ported by  those  of  Halkett  and  Elphinstone, 
were  repulsed  with  terrific  loss  and  fell  back  in 
complete  disorder  before  the  impetuous  charge 
of  the  Fifty-second  Regiment.  Just  then,  about 
7.30,  the  main  body  of  the  Prussians  arrived,  and 
going  right  into  action,  attacked  the  French 
right  and  threw  it  into  confusion.  At  that 
moment,  Wellington  seeing  that  victory  was 
assured,  ordered  a  general  advance  of  his  lines 
and  decided  the  contest.  His  troops,  however, 
were  too  far  gone  to  engage  in  the  pursuit,  which 
was  taken  up  by  the  Prussians  with  vigor,  and 
the  retreat  soon  became  a  rout.  Napoleon  left 
the  field  in  the  centre  of  a  square  of  the  Imperial 
Guard.  He  left  this  at  Genappe,  and  arrived 
at  Charleroi  at  daybreak  with  a  small  escort  of 
horsemen.  He  reached  Paris  21  June,  and 
signed  the  second  abdication  on  the  22d.  The 
entire  campaign  had  lasted  but  three  days,  and 
the  battle  its^f,  one  of  the  most  remarkable 
and  terrible  of  modern  times,  was  decided  in 
eight  and  a  half  hours.  The  French  lost  in 
killed,  wounded,  and  missing,  about  31,000  men, 
and  the  Allies,  about  23,000. 

Bibliography. — ^The  literature  upon  the  sub- 
ject is  very  extensive,  but  for  the  most  reliable 
and  exhaustive  information  consult :  'The  Cam- 
paign of  Waterloo,  >  J.  C.  Ropes,  New  York 
1892;  'Waterloo  Lectures,*  Chesney,  London 
1874,  and  <Quatre-Bras,  Ligny,  and  Waterloo,' 
Gardner,  London  1882. 
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Watermelon.    See  Melons. 

Waterproofing,  the  art  of  rendering  various 
substances  impervious  to  the  penetrating  action 
of  water.  The  purposes  to  which  waterproofing  is 
now  applied  are  very  numerous  and  the  methods 
range  from  the  early  use  of  lead  for  building 
foundations,  of  tar  for  tarpaulin,  oil  for  oil- 
skin, rubber  for  clothing,  to  various  painting 
processes  which  claim  for  bases,  substances 
capable  of  resisting  the  natural  action  of  the 
elements,  and  which,  invisible,  impenetrable,  in- 
soluble, and  imperishable,  effectually  render 
"brick,  stone,  marble,  terracotta,  stucco,  con- 
■crete,  etc.,  impermeable  to  water.    These  proc- 


esses  are  used  to  waterproof  and  insulate  ex- 
terior and  interior  walls  of  buildings,  for  cold 
storage  plants,  for  the  lining  of  reservoirs,  for 
monuments,  etc. 

Among  the  numerous  methods  of  water- 
proofing, many  of  which  are  protected  by  pat- 
ents, the  greater  number  in  general  relate  to  a 
surface  application  of  some  composition,  usually 
somewhat  thicker  than  an  ordinary  liquid  solu- 
tion. The  more  widely  known  methods  of 
waterproofing  are  those  used  in  connection  with 
textile  fabrics,  cloth,  with  cordage,  leather,  etc. 
Water-repellent  materials  may  be  divided  into 
two  classes  according  to  their  nature,  first,  the 
coarser  tissues  used  for  awnings,  tents,  oil- 
skins, tarpaulins,  or  canvas  coverings  for  ex- 
posed merchandise,  etc. ;  secondly,  the  finer  tis- 
sues employed  for  the  manufacture  of  water- 
proof clothing.  The  earliest  process  consisted 
in  covering  the  tissue  with  tar,  a  method  still 
employed  for  marine  supplies,  ropes,  cordage, 
and  coverincs,  and  which  has  the  advantage  of 
giving  solidity  to  the  fibre,  and  at  the  same  time 
preserving  it.  Drying  oils,  and  particularly 
boiled  flax-seed  oil  are  still  largely  used  to 
waterproof  coarse  tissues,  and  particularly  for 
the  oilskin  overalls  worn  in  rough  weather  by 
sailors.  Oiled  tissues,  however,  are  heavy  and 
lack  comfortable  suppleness,  while  their  color 
and  appearance  militate  asrainst  their  extended 
use.  One  of  the  more  widely  employed  proc- 
esses for  waterproofing  the  coarser  tissues  con- 
sists in  impregnating  the  material  with  an  in- 
soluble soap  such  as  those  formed  with  copper, 
iron,  zinc,  and  alumina.  Copper  soap  is  most 
universally  used.  The  material  to  waterproof 
is  first  passed  through  a  20  per  cent  soap  bath, 
then  immersed  in  an  eight  per  cent  solution  of 
sulphate  of  copper.  According  to  its  nature,  the 
fibre  absorbs  a  certain  quantity,  large  or  small, 
of  copper  soap.  In  the  ashes  produced  by  the 
burning  of  a  square  yard  of  canvas  or  linen  tis- 
sue so  treated,  as  much  as  57^  grammes  of  cop- 
per is  found,  and  nearly  29  grammes  of  copper 
is  to  be  found  in  the  cinders  of  the  same  quan- 
tity of  cotton  tissue.  Copper-soap  waterproofed 
materials  present  a  characteristic  greenish  tint. 

The  manufacture  of  waterproofed  materials 
for  clothing  has  attained  considerable  import- 
ance. The  fact,  however,  must  be  recognized 
that  the  results  generally  obtained  are  not  alto- 
gether satisfactory,  especially  from  a  hygienic 
point  of  view.  Absolute  waterproofing  cannot 
be  obtained  without  wholly  closing  the  pores  of 
the  tissue;  thus  prepared  it  is  an  efficacious 
protection  from  rain  and  from  contact  with 
water,  in  certain  cases  is  of  real  service,  but  in- 
conveniently prevents  ventilation.  While  the 
garments  are  made  watertight  they  are  at  the 
same  time  made  airtight.  The  perspiration  and 
natural  moisture  of  the  body  are  not  allowed  to 
escape,  bufare  held  in  saturation  in  the  cloth- 
ing, rendering  it  impure,  damp,  and  uncomfort- 
able. The  body  is  kept  damp,  and  upon 
removing  the  outer  garments  the  wearer  is 
liable  to  chills  and  colds,  hence,  such  water- 
proofing is  unsuitable  for  prolonged  personal 
wear. 

The  most  diverse  substances  can  be  used  for 
waterproofing  textiles,  if  they  are  soluble  in  a 
liquid  other  than  water,  and  can  be  spread  over 
the  surface  of  the  material, —  if  they  possess  a 
certain  suppleness,  and  neither  alter  the  fibre 
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nor  the  color  of  the  tissue.  Wax,  balsamic 
gums,  isinglass,  spermaceti,  metallic  soaps  dis- 
solved in  essential  oils,  a  solution  of  shellac  with 
borax  are  employed  in  waterproofing  tissues. 
The  cloth,  whether  of  silk,  cotton,  fiax,  or  wool, 
is  usually  rendered  waterproof  by  the  applica- 
tion of  some  solution  of  any  of  these  substances 
to  one  or  both  surfaces.  In  many  of  the  earlier 
processes,  the  cloth  was  immersed  in  a  liquid, 
so  as  to  become  saturated  with  the  waterproof- 
ing agent.  An  early  patent  was  obtained  for  a 
method  of  rendering  cloth  watei'proof  without 
concealing  its  textile  surface;  the  cloth  in  the 
first  place  is  saturated  with  a  waterproof  com- 
position ;  it  is  then  dried  on  one  side  to  form 
a  hard  film,  while  the  other  side  is  kept  moist, 
and  is  afterward  deprived  of  its  composition  by 
means  of  spirits  of  turpentine. 

Frequently  silk  tissues  are  waterproofed  by 
the  use  of  gelatine  rendered  insoluble  by  an 
alurnina  soap.  The  material  is  impregnated  by 
passing  it  through  cylinders  covered  with  swan- 
skin, afterward  being  steam  dried.  Woolen  tis- 
sues are  passed  through  a  solution  of  acetate 
of  alumina  obtained  by  treating  ordinary  alum 
with  acetate  of  pyrolignite  of  lead.  A  well 
recommended  formula  is  to  be  found  in  the  fol- 
lowing solution :  gelatine,  half  a  pound ;  soap, 
half  a  pound;  alum,  three-quarters  of  a  pound; 
water,  17  quarts ;  after  15  minutes  boiling,  the 
tissue  is  wrung  out,  dried  and  pressed. 

■  Absolute  waterproofing  of  textile  materials 
IS  obtained  by  applying  to  their  surface  a  thin 
layer  of  rubber.  The  first  experiments  were 
made  in  France  by  Besson  in  1793;  they  were 
improved  upon  and  perfected  successively  by 
Mackintosh  and  Hancock  of  Glasgow,  Scotland, 
by  Buther  and  Guibal  in  France,  and  by  Good- 
year in  the  United  States.  As  in  the  case  of 
Macadam  with  road  surfaces,  the  successful 
efforts  of  Mackintosh  perpetuated  his  name  in 
connection  with  india  rubber  waterproof  gar- 
ments. The  material  is  prepared  by  spreading 
on  the  surface  a  semi-liquid  layer  of  rubber  dis- 
solved in  benzol,  then  submitting  it  to  the  action 
of  heat  to  evaporate  the  solvent.  Sulfuretted 
carbon,  first  employed  to  dissolve  the  rubber, 
was  replaced  by  a  mixture  of  benzol  or  coal 
naphtha  and  essence  of  turpentine,  and  later  by 
benzol  which  alone  is  now  used.  In  the  treat- 
ment of  cotton  and  iinen  cloth  a  small  propor- 
tion of  sulphur  is  generally  added.  A  thin 
layer  of  this  rubber  solution  is  spread  on  the 
fabric  by  .special  machinery,  after  which  the 
cloth  is  doubled,  pressed  and  fini.shed  in  calen- 
dars, the  waterproof  layer  being  thus  in  the 
centre  of  the  finished  material.  (Sec  Ribreh 
Manufactures.)  The  offensive  odor  of 
waterproofed  rubber  garments  may  be  remedied 
by  treating  them  with  aromatized  vapors,  or  by 
dipping  them  in  concentrated  infusions  of  ver- 
vain root,  of  orris  root,  of  lavender,  of  camo- 
mile, etc.  Ammoniacal  vapor  and  sulphurous 
acid  can  also  be  successfully  utilized  to  relieve 
rubbered  materials  of  their  penetrating  odor. 
The  application  of  rubber  is  made  on  dyed  ma- 
terial in  thread  or  in  piece.  The  use  of  paraffine 
as  an  impervious  agent  allows  the  tissue  to  be 
dyed  after  being  waterproofed.  Paraffined  tis- 
sues are  not  soaked  by  water,  which  assumes  a 
spheroidal  shape  and  slides  off  the  surface. 
Woolen  tissues  well  cleaned  by  passing  through 
a  light  and  tepid  Uath  of  carbonate  of  soda  and 


soap,  are  dried,  then  steeped  in  a  solution  of 
parafline,  or  petroleum  ether,  60  to  100  grammes 
to  the  quart.  They  are  afterward  passed 
through  roller  pressers,  dried  in  the  open  air, 
and  sent  to  the  dyeing  vats. 

As    already    pointed    out,    waterproof    rub- 
bered   textiles    are    not    only    impervious    to 
water,    but   also   to   air,   and   numerous    other 
methods  and  processes  have  been  introduced  to 
produce  fabrics  which,  while  resisting  rain,  do 
not  altogether  obstruct  ventilation.     The  con- 
secutive dipping  of  cloths,  as  already  explained, 
in  soap  and  alum  solutions,  or  in  gelatine  and 
gall   solutions,  or  in  a  solution  of  acetate  of 
lead  and  then  in  a  solution  of  alumina,  are  re- 
sorted to  with  more  or  less  success.    Algin,  ob- 
tained    from     seaweed,     has     been     strongly 
recommended  for  the  same   purpose.     Acetate 
of  alumina,  decomposed  by  heat,  leaves  an  in- 
soluble gummy  residue  of  hydrated  alumina,  and 
has    been    utilized    for    waterproofing    tissues. 
Material  so  treated,  like  the  paraffined  tissues, 
is  not  moistened  by  water,  which  assumes  a 
spheroidal    shape   and    rolls    from    its    surface; 
the  material  also  has  the  advantage  of  a  certain 
amount  of  ventilation.     The  fibre  is,  in  a  cer- 
tain manner,  impregnated  with  alumina,  but  the 
intervals  between  the  threads  exist.     Neverthe- 
less, if  the  material  is  insufficiently  stretched  or 
submitted  to  repeated  rubbings,  water  will  pass 
through,    so    that    the    process    is    not    perfect. 
Owing  to  these  causes  this  waterproofing  proc- 
ess was  abandoned   for  the  cloth  employed  in 
the  manufacture  of  the  uniforms  of  the  French 
army.     One  of  the  most  modern  processes  con- 
sists in  treating  the  fibres  in  the  solution  before 
being  manufactured  into  textiles,  and  the  fabric 
thus   produced,   while   rain-resisting,  offers   the 
sarne  ventilation  as  ordinary  materials.     Fibre- 
mail,  as   it  is  called,   is  described  as  a  clear, 
colorless  substance  held  in  solution  for  the  pur- 
pose of  treating  silks,  woolens,  cottons,  feathers, 
paper,  and  other  materials,  so  as  to  render  them 
water-repellent   and   proof   against   dampeness, 
mildew,  and  moths.     The  value  of  the  process 
is  further  stated  to  be  by  no  means  limited  to 
the  water-repellent  qualities  given  to  the  goods 
treated.     The  application  of  the  solution  leaves 
a  coating  upon  each  separate  fibre  which,  by  the 
action  of  heat,  is  cured  or  vulcanized  upon  and 
into   the  fibre,   strengthening  it  and  leaving  it 
impervious   and   elastic.     Among  other  advan- 
tages cited  are  the  properties  of  giving  weight 
and  body  to  the  finer  textile  fabrics,  and  by  this 
means,   where   desirable,   economizing  material, 
the  quality  of  the  goods  being  greatly  improved 
and  never  deteriorated ;  the  process  also  gives 
luster    and    finish    to    fabrics,    being   especially 
valuable  for  silks,  alpacas,  etc. ;  gives  elasticity 
and  toughness  to  the  fibres,  preventing  cracking 
and  breaking,   qualities   valuable   for   felt   hats, 
silks,   etc. ;    deepens   and    fastens   the  colors   in 
dyed   goods ;    resists   stains   and    spots   in    the 
lighter  and  more  delicate  goods;  prevents  woods 
from  swelling  and   warping;   preserves  painted 
surfaces ;  and  prevents  polished  or  metal   sur- 
faces from  rusting. 

Fibre-mail  is  also  successfully  applied  to 
leather  and  leather  goods.  Many  compositions, 
some  of  them  patented,  have  been  long  em- 
ployed, for  rendering  leather  waterproof  by  fill- 
inc  lip  the  minute  pores.  Four  or  five  may  be 
briefly    described    as    examples    of    the    whole. 
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Boiled  flax-seed  oil,  mutton-suet,  yellow  bees- 
wax, and  common  resin  are  melted  over  a  slow 
fire,  and  applied  while  hot  to  the  leather,  which 
is  itself  to  be  made  slightly  warm.  Linseed 
oil,  resin,  white  vitriol,  spirit  of  turpentine,  and 
white  oak  sawdust  are  the  materials  of  another 
composition.  Yellow  beeswax.  Burgundy 
pitch,  turpentine,  and  linseed  oil  constitute  a 
third.  A  fourth  plan  consists  in  applying  to  the 
leather  a  hot  mixture  of  two  parts  talloxV  with 
one  part  resin.  Another  is  to  apply  a  coating  of 
tallow  to  the  leather  and  a  second  coating  of 
one  part  copaiba  balsam  with  two  of  naphtha. 
Caoutchouc,  boiled  for  two  hours  in  linseed  or 
neat's-foot  oil  is  mentioned  as  a  final  formula. 

Paint  and  silica  compounds,  oils,  varnishes, 
and  gums,  have  long  been  experimented  with 
for  the  preservation  of  buildings  by  water- 
proofing. Coating  buildings  with  linseed  oil  has 
been  a  favorite  method  as  affording  some  de- 
gree of  protection  against  the  deteriorating 
action  of  the  elements.  But  linseed  or  flax-seed 
oil  alone  or  mixed  with  colors,  varnishes,  and 
gitms,  has  never  proved  wholly  efficient  to  pre- 
vent the  disintegration  of  stone,  the  weather 
staining  of  brickwork,  the  crumbling  of  mortar 
joints,  and  the  efflorescence  of  soluble  salts,  con- 
tained to  a  greater  or  less  decree  in  all  brick, 
cement,  and  some  varieties  of  stone;  this  is 
owing  to  the  protective  materials  in  themselves 
being  subject  both  to  chemical  changes  and  to  . 
chemical  action,  when  exposed  for  a  compara- 
tively short  time  to  the  weather.  When  linseed 
oil  alone  is  used,  should  there  be  any  lime  or 
alkaline  salts  in  the  wall,  these  immediately 
saponify  the  oil  and  render  it  useless,  the  oil 
soon  drying  out  and  leaving  a  spotted  or  mot- 
tled surface.  Paint  is  often  seen  peeling  off 
from  the  mortar  joints  of  a  b-iilding  and  from 
the  brick  work  as  well,  owing  to  the  same 
cause,  the  caustic  alkaline  pronerties  of  the 
salts  of  lime  saponifying  the  linseed  oil  in  the 
paint. 

Dry  foundations  are  necessary  in  order  to 
prevent  moisture  from  rising  by  capillary  at- 
traction from  the  damp  earth  int(j  the  bases  of 
walls  or  stoops.  One  or  more  perfectly  water- 
proof courses  near  the  foundations  and  above 
the  level  of  the  ground,  should  be  introduced 
as  a  "sine  qua  non"  to  a  good  building.  Other- 
wise, a  constant  state  of  dampness,  affecting 
that  part  of  the  structure,  is  apt  to  produce 
staining  and  disintegration  beyond  redemption. 
Cement  or  slate  will  not  effectually  answer  this 
purpose  owing  to  their  absorbent  qualities. 
Asphalt,  sheet  lead,  copper,  or  some  other  non- 
absorbent  material  should  be  used.  Sheet  lead 
as  a  vvaterproofing  foundation  is  found  in  the 
ruins  of  Roman  buildings  2,000  years  old.  One 
of  the  best  processes  hitherto  employed  for 
waterproofing  the  exterior  and  interior  surfaces 
of  the  walls,  is  the  paraffine  compound  process. 
The  base  of  this  compound  is  paraffine  wax  of 
special  manufacture  with  refined  creosote,  etc. 
The  method  of  application  is  to  warm  the  wall 
to  be  treated,  to  the  depth  of  about  one  quarter 
of  an  inch,  thereby  evaporating  all  humidity  and 
rendering  it  more  absorbent.  The  melted  water- 
proofing material  is  then  applied  to  the  warm 
surface  until  absorbed  into  the  pores.  It  there 
remains  for  a  brief  time  in  a  liquid  state,  pene- 
trating as  deeply  as  the  surface  is  heated,  and 
gradually  hardens  as  the  surface  cools.     The 


pores  are  thus  permanently  filled  and  rendered 
solid  without  altering  the  appearance  of  the 
stone,  etc.,  treated.  This  waterproofing  com- 
pound thus  forced  in  by  heat,  and  becoming 
solid  when  cold,  is  far  more  durable  and  ef- 
fective than  siu>erficial  applications  of  cold 
solutions,  oils,  or  paints,  applied  in  the  usual 
manner,  which  do  not  penetrate  far  enough  into 
the  material,  which  soon  perish,  and  which  are 
liable  to  be  chipped  or  rubbed  ofT. 

As  a  preservative  of  stone  and  marble,  of 
monuments  and  statuary,  vaults,  etc.,  from  the 
destructive  effects  of  the  weather  so  often  ob- 
served in  cemeteries,  the  process  has  proved  of 
great  value.  For  lighter  stones,  the  process  un- 
fortunately acts  as  a  dust  and  dirt  collector. 

A  material  successfully  used  in  Europe  is 
flue-silicate  of  magnesia,  "technically  known  as 
Fluate.  Its  application  both  hardens  and  rain- 
proofs  stone,  but  the  effect  is  not  instantaneous, 
as  it  takes  a  year  to  demonstrate  itself. 

Waters,  wa'terz,  Clara  Erskine  Clement, 
American  writer:  b.  Saint  Louis,  Mo.,  28  Aug. 
1834.  She  is  well  known  as  a  writer  and  lec- 
turer upon  art.  Her  writings  include:  "Legen- 
dary and  Mythological  Art>  (1870);  'Eleanor 
Maitland'  (1881)  ;  'Life  of  Charlotte  Cushman* 
(1882);  'Stories,  of  Art  and  Artists'  (1887); 
'Women  Artists  in  Europe  and  America^ 
(1903);  etc. 

Waters,  Undergroiuid.  A  certain  amount 
of  the  w.-itcr  that  falls  on  the  earth's  sur- 
face passes  underground,  the  percentage  vgfY- 
ing  with  the  porosity  of  the  surface  ma- 
terials. This  absorption  of  water  is  due 
'to  the  fact  that  all  rocks  are  somewhat  por- 
ous and  considerably  fissured.  Sand  and 
gravel  deposits  are  very  porous  and  can  store 
from  S  to  IS  per  cent  of  their  bulk  of  water. 
Sandstones  have  space  between  their  sand 
grains,  but  their  porosity  varies  greatly  with  size 
of  grain  and  especially  with  the  amount  of  ce- 
menting material  filling  the  interspaces  which  in 
the  case  of  ouartzite  and  some  highly  calcareous 
sandstone,  fills  these  spaces  entirely. 'Most  sand- 
stones, however,  are  porous  and  many  hold 
from  5  to  10  per  cent  of  their  bulk  of  water. 
Limestones  are  only  slightly  porous,  but  they  are 
always  traversed  by  joint  planes  and  usuaUy,  to- 
ward the  surface,  by  channels  and  caverns. 
Clays,  shales  and  slates  have  but  little  capacity 
for  water  and  the  crystalline  rocks,  such  as 
granite,  have  very  slight  porosity.  Cystalline 
rocks,  however,  arc  usually  traversed  by  many 
joint  planes  and  often  by  zones  of  decomposition 
along  which  surface  waters  descend  for  a 
greater  or  less  di'lmcc.  In  many  districts,  also, 
the  crystalline  rocks  are  deeply  decomposed  by 
the  solution  of  some  of  their  components,  and 
the  resulting  "rotten  rock*  is  usually  as  porous 
as  many  sandstones.  Many  lavas  are  porous  and 
they  usually  are  extensively  fissured.  Water 
passes  underground  in  various  ways,  of  which 
the  following  are  the  most  prominent:  direct  in- 
hibition of  rainfall ;  the  sinking  of  surface  flows 
in  pa.ssing  over  zones  of  porous  rock;  the 
spreading  of  streams  laterally  into  the  porous 
deposits  of  their  valleys ;  and  the  percolation  of 
water  laterally  from  the  ocean  or  lakes  into  the 
materials  of  the  shore.  In  all  regions  it  is  found 
that  the  surface  run-off  and  evaporation  do  not 
cnual  the  rainfall,  which  is  evidence  of  general 
inhibition  of  water.    Many  streams  are  observed 
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to  diminish  in  volume  and  even  to  disappear 
entirely  in  running  over  areas  of  porous  sand- 
stones, cavernous  limestones,  or  especially  per- 
meable portions  of  their  beds.  In  many  arid  re- 
gions, waters  flow  out  of  the  mountains  in 
rock  beds  and  at  once  sink  in  the  sands  of  the 
valleys.  In  nearly  all  river  valleys  there  are 
alluvial  deposits  in  which  the  water  extends 
laterally  from  the  main  stream  and  some  water 
courses  have  water  only  in  the  sands  and  grav- 
els of  their  beds  for  the  greater  part  of  the  year. 
Waters  present  various  conditions  under- 
ground, in  some  cases  flowing  to  lower  levels, 
through  permeable  rocks,  caverns  in  limestone, 
or  crevices  in  the  harder  rocks,  to  emerge  as 
springs  in  hillsides,  valley  bottoms,  or  even  out 
under  the  ocean,  as  off  the  east  coast  of  Florida. 
Usually  the  water  supply  fills  an  underground 
reservoir  of  sand,  gravel,  porous  sandstone,  de- 
composed crystalline  rock,  or  fissures.  VVater 
under  this  condition  is  usually  designated 
•ground  water*  and  its  surface  level  is  known  as 


similar  but  tlie  water  at  D  escapes  in  springs, 
so  there  is  a  constant  flow  from  C  toward  D. 
On  account  of  this  flow  to  a  lower  level  there 
is  gradual  diminution  of  "head"  of  the  water 
from  C  to  D,  known  as  the  "hydrostatic  grade.* 
This  condition  is  found  in  the  Central  Great 


Fio.  X. 

Plains  of  the  United  States,  where  there  is  a  bed 
of  porous  sandstone  with  an  average  thickness 
of  200  feet,  underlying  more  than  500,000  square 
miles  and  in  places  lying  5,000  feet  deep,  but 
apparently  filled  with  water  throughout.  Many 
wells  draw  artesian  supplies  from  this  sand- 
stone and  in  some  areas  the  flows  have  a  sur- 
face pressure  of  over  200  pounds  to  the  square 

A 


Fig.   I. 


the  *water  plane.'  In  some  cases  ground  water 
may  occupy  strata  or  follow  down  crevices,  for  a 
depth  of  several  hundred  feet.  Waters  which 
extend  far  underground  are  mainly  contained  in 
sandstones  and  some  of  these  water-bearers  are 
of  vast  extent  and  often  descend  to  great  depths. 
Two    conditions    which    frequently    exist   are 


Fio.   3. 

shown  in  the  above  cuts:  Fig.  i.  Cross- 
sections  showing  conditions  of  underground 
water  in  permeable  strata.  In  these  sections,  a 
bed  of  sandstones  reaches  the  surface  zX.  A  A 
where  it  receives  water  from  rainfall  or  sinking 
of  streams.  This  water  passes  underground  and 
an  artesian  basin  is  formed  which  would  yield 
a  flowing  well  at  B  and  at  other  points  where 
the  land  is  less  elevated  than  at  A  and  A.  In 
the  second  section,  the  conditions  are  somewhat 


inch.  Hundreds  of  billions  of  gallons  are  con- 
tained in  this  stratum.  The  rate  of  travel  of 
underground  water  is  slow,  averaging  about  one 
mile  a  year  in  moderately  porous  sandstone. 

In  the  accompanying  figures  are  shown  some 
conditions  of  underground  waters  which  have 
been  referred  to  above.  Fig.  2.-^  Sections  of  a 
river  valley,  showing  the  relations  of  under- 
ground waters.  This  valley  is  cut  in  rock  but 
partly  filled  with  sand  and  gravel,  as  shown  by 
the  stipple.  The  river  flows  on  the  surface  at  A 
but  the  waters  also  flow  slowly  underground  in 
an  "underflow®  and  pass  laterally  into  the 
sands,  filling  them  to  the  "water  plane"  B  B  at 
the  level  of  the  river.  Fig.  3. —  Fissured  and  de- 
composed crystalline  rock.  Surface  waters  often 
sink  deeply  and  occur  in  considerable  volume 
under  the  conditions  shown  in  this  figure.  A 
is  the  zone  of  decomposition  and  disintegration 
of  the  rock.  B  B  are  fissures  down  which  the 
decomposition  has  progressed  still  deeper.  This 
condition  is  found  over  wide  areaain  the  Pied- 
mont region  of  the  southeastern  United  States. 

N.  H.  Darton, 
United  Stales  Geological  Survey. 


Digitized  by 


Google 


WATERSHED  —  WATERTOWN 


Watershed.    See  Rivek. 

Wa'terton,  Charles,  English  naturalist:  b. 
Walton  Hall,  Wakefield,  3  June  1782;  d.  27  May 
1865.  He  was  educated  at  the  Roman  Catholic 
College  at  Stonyhurst,  where  he  evinced  a  great 
taste  for  natural  history.  He  spent  manjr  years 
in  travel,  and  in  1825  published  'Wanderings  in 
South  America,  the  Northwest  of  the  United 
States,  and  the  Antilles  in  the  years  1812,  1816, 
1820,  and  1824,'  a  book  which  has  had  great 
popularity.  An  illustrated  and  slightly  altered 
edition  was  published  under  the  direction  of  J.  G. 
Wood  in  J879.  His  only  other  publication  is 
'Essays  in  Natural  History,  with  an  Autobiog- 
raphy.* These  appeared  originally  in  three  se- 
ries (1838,  1844,  1857).  In  1870  Norman  Moore 
produced  a  new  edition  of  them,  together  with 
some  of  his  letters  and  a  life.  He  lived  a  se- 
cluded life  for  many  years  at  Walton  Hall,  where 
he  formed  a  curious  collection  of  animals. 

Wa'tertown,  Mass.,  town  in  Middlesex 
County;  on  the  Charles  River,  and  on  the  Boston 
&  Maine  Railroad ;  eight  miles  west  of  Boston. 
It  contains  the  villages  of  Bemis,  Watertown, 
and  Mount  Auburn.  It  is  connected  with  Bos- 
ton and  many  of  the  suburban  towns  by  electric 
railways.  It  was  first  incorporated  in  1630.  It 
has  a  number  of  manufacturing  establishments, 
chief  of  which  are  woolen  mills,  hosiery  works, 
starch  factory,  and  needle  factory.  In  1900  (gov- 
ernment census)  the  town  had  105  manufactur- 
ing establishments,  capitalized  for  $4,549,242, 
and  employing  2,304  persons,  to  whom  was  paid 
annually  the  sum  of  $1,130,099.  The  cost  of  raw 
material  used  was  $3,811,808,  and  the  value  of 
the  annual  products  was  $6,078,902.  At  the  U. 
S.  arsenal  located  here  a  large  amount  of  mod- 
ern ordnance  work  is  being  produced.  The 
famous  Mount  Auburn  (q.v.)  Cemetery  is  in  the 
town  of  Watertown.  There  are  two  banks,  one 
national  and  one  state.  The  national  bank  has  a 
capital  of  $100,000,  and  deposits  amounting  to 
$300,000.  The  state  bank  (Watertown  Savmgs 
Bank)  has  deposits  amounting  to  $1,256,660. 
Pop.  (1910)   12,834. 

Watertown,  N.  Y.,  city,  county-seat  of 
Jefferson  County;  on  the  Black  River  (about  10 
miles  from  its  entrance  to  Black  River  Bay,  an 
arm  of  Lake  Ontario),  and  on  the  New  York 
Central  &  Hudson  River  Railroad  (Rome,  Wa- 
tertown &  Ogdensburg  and  Utica  &  Black  River 
branches) ;  about  90  miles  northwest  of  Utica 
and  70  miles  north  of  Syracuse. 

Industries. —  The  city  lies  on  both  sides  of 
the  river,  which  here  has  a  fall  of  112  feet, 
producing  a  16,500  horse- power.  From  Carthage, 
a  village  16  miles  above  the  city,  to  Dexter, 
eight  miles  below  the  city,  the  river  is  lined 
with  busy  manufacturing  villages,  all  of  which 
contribute  in  some  measure  to  the  prosperity  of 
Watertown.  Along  this  24  miles  of  frontage, 
the  investment  in  paper  mill  plants  alone  is 
over  $7,000,000,  and  the  daily  output  from  the 
mills  is  440  tons.  About  2,000  persons  are  en- 
gaged in  the  paper  industry.  In  the  city, 
besides  the  many  paper  mills,  other  large  manu- 
factories are  four  carriage  works,  whose  prod- 
ucts are  shipped  all  over  the  world ;  the  Bagley- 
Sewall  Company,  manufactory  oir  vises  and 
paper  machinery,  portable  steam-engine  works, 
two  large  silk  mills,  running  many  looms  and 
turning  out  an  excellent  product;  two  thermom- 
eter   works;    one    factory   producing   chemical 


and  scientific  instruments ;  lock  and  brass  worki., 
plow  factory,  and  pump  factory.  The 'air-brake 
works,  which  has  a  thriving  branch  in  Russia, 
having  outgrown  its  original  quarters,  pur- 
chased several  hundred  acres  of  land  x)n  the 
north  side  of  the  river,  and  built  shops  that 
will  accommodate  many  thousands  of  work- 
men. A  city  of  mechanics'  homes  is  growing 
up  around  the  works.  Watertown  has  two 
large  flour  mills  which  cater  to  the  wholesale 
trade;  one  of  the  mills  manufactures  health 
foods,  which  are  shipped  all  over  the  United 
States  and  to  many  foreign  markets.  According 
to  the  United  States  census  of  1900,  within  the 
city  limits,  in  the  manufacturing  establishments, 
there  were  employed  4,017  persons,  who  received 
annually,  for  their  services,  over  $2,100,000. 
The  raw  material  used  each  year  cost  $4,152444, 
and  the  value  of  the  finished  products  was 
$7,881,97^.  The  manufacturing  plants  were 
then  capitalized  for  $8,281,845.  These  figures 
apply  to  the  industrial  establishments  within 
the  city  limits  in  1900.  Since  then  the  city 
limits  have  been  extended,  many  new  manu- 
factories have  been  established,  and  nearly  all 
the  old  plants  have  been  enlarged,  so  that  now 
( 1904)  the  number  and  value  of  the  city's  manu- 
factories and  products  are  greatly  in  excess  of 
1900. 

Trade. —  Watertown  is  the  commercial  and 
industrial  centre  of  a  large  rich  agricultural 
region,  and  it  has  an  extensive  wholesale  trade 
in  all  kinds  of  merchandise.  It  is  the  distribut- 
ing centre  for  a  large  number  of  towns  and 
villages.  The  principal  shipments  are  the  prod- 
ucts of  its  manufactories  and  farm  and  dairy 
products.  In  1903  over  200,000  boxes  of  cheese 
were  sold  in  the  city  for  about  $1,250,000.  It 
has  direct  shipping  connection  with  all  the  cities 
and  villages  within  100  miles,  and  with  the  Lake 
Ontario  ports. 

Buildings  and  Municipal  Improvements.— 
The  mercantile  blocks  of  the  city  are  built 
around  a  large  parallelogram,  and  on  five  of 
the  most  important  streets.  This  parallelogram 
is  adorned  with  parks,  a  fountain,  and  a  sol- 
diers' monument.  Some  of  the  prominent  pub-- 
lie  buildings  are  the  government  building.  State 
Armory,  opera-house,  the  bank.s,  and  several 
of  the  business  blocks.  The  city  has  49  miles 
of  water-pipe,  400  hydrants,  a  daily  consump- 
tion of  3,500,000  gallons  of  water,  a  pump 
capacity  of  6,000,000  (average  water  pressure, 
60  pounds  per  inch),  and  a  reservoir  capacity 
of  5,000,000  gallons.  A  filter,  at  a  cost  of 
$100,600,  will  be  completed  in  1904.  Water- 
town  has  an  area  of  seven  square  miles,  70 
miles  of  streets,  and  is  lighted  by  gas  and  elec- 
tricity. There  are  two  hospjtals;  the  City  Hos- 
pital, to  which  new  buildings  are  constantly 
being  added,  and  the  Saint  Joachim.  The  latter 
is  conducted  by  Sisters  of  Mercy.  There  are 
two  orphanages,  and  the  Henry  Keep  Home,  a 
refuge  for  the  aged.  The  bureau  of  charitie.' 
and  the  supervisor  of  the  poor  department  ate 
most  efficient  departments._  A  b^utiful  park 
crowns  and  overlooks  the  city.  It  covers  about 
600  acres,  upon  which  for  several  years  there 
has  been  an  annual  expenditure  of  $75,000. 
"The  name  of  the  donor  has  not  been  made  pub- 
lic. The  city's  mean  temperature,  in  summer, 
is  65°  F.  and  in  winter  20°  F. 

Churches,  Schools,  Libraries. —  The  city  has 
23  churches  valued  at  over  half  a  million;  Trin- 
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ity,  Protestant  Episcopal,  cost  $150,000;  Holy 
Family,  Roman  Catholic,  $100,000.  There  are 
II  school  buildings  valued  at  $377,250;  the 
high  school  cost  $100,000.  The  high  school  was 
established  in  1869.  The  public  school  teachers 
number  112,  the  number  of  pupils  enrolled,  in 
1903,  was  over  4,000.  Other  educational  insti- 
tutions are  Immaculate  Heart  Academy,  pri- 
vate business  schools,  and  several  school  libra- 
ries. The  Flower  Memorial  Library,  a  modern 
building,  is  the  gift  of  Mrs.  Emma  Flower- 
Taylor,  in  honor  of  her  father,  Roswell  P. 
Flower  (q.v.).  The  building  is  white  marble 
and  cost  $200,000. 

Banks. —  Watertown  has  seven  banks,  five 
national  and  two  state.  The  national  banks 
have  a  combined  capital  of  $571,240,  and  the 
deposits  in  the  seven  banks  (1903)  amounted 
to  $9,349,370. 

Watertown  was  settled  in  1800  by  H.  Cof- 
fen  and  Zacharia  Butterfield.  It  was  incorpo- 
rated 5  April  1816,  and  chartered  as  a  city  in 
1869.  Pop.  (1880)  9.883;  (1890)  14.725;  (1900) 
21,696;  (1910)  26,730. 

Consult:  <  Stafford's  Gazetteer*  (1813); 
<The  Gazetteer  of  New  York'  (1836) ;  Hough, 
♦History  of  Jefferson  County* ;  Skinner,  <Wa- 
tertown* ;  Evert,  'History  of  Jefferson  County' ; 
'Jefferson  County  Gazetteer* ;  Haddock,  'Cen- 
tennial History  of  Jefferson  County* ;  Emmer- 
son,  'Jefferson  County*  (1898). 

R.  A.  Oakes. 

Watertown,  S.  Dak.,  city,  county-seat  of 
Coddington  County ;  on  the  Big  Sioux  River,  and 
on  the  Chicago  &  Northwestern,  the  Minneapolis 
&  Saint  Louis,  the  Burlington,  Cedar  Rapids  & 
Northern,  the  Chicago  &  Northwestern,  and  the 
Great  Northern  R.R.'s;  about  100  miles  north 
by  west  of  Sioux  Falls.  It  is  in  a  fertile  agri- 
cultural region,  in  which  the  chief  product  is 
wheat.  Stock-raising  is  given  considerable  at- 
tention. The  city  has  flour  mills,  machine  shops, 
large  grain  elevators,  and  stock-yards.  It  has 
an  extensive  trade  in  grain  and  live-stock. 
About  three  miles  from  the  city  is  Lake  Kam- 
peska,  one  of  the  beautiful  bodies  of  water  of 
the  State.  There  are  eight  churches,  a  public 
high  school,  and  graded  elementary  schools.  The 
three  national  banks  have  a  combined  capital  of 
$125,000  and  deposits  amounting  to  $819,100. 
Pop.  (1910)  7,010. 

Watertown,  Wis.,  city  in  Jefferson  and 
Dodge  counties;  on  the  Rock  River,  and  on  the 
Chicago,  Milwaukee  &  Saint  Paul  and  the  Chi- 
cago &  Northwestern  R.R.'s ;  about  44  miles  west 
of  Milwaukee  and  38  miles  east  of  Madison,  the 
capital  of  the  State.  It  is  on  both  sides  of  the 
river,  and  has  considerable  water-power,  which 
is  utilized  by  various  manufacturmg  establish- 
ments, chief  of  which  are  a  large  shoe  factory, 
flour  mill,  foundry,  machine  shops,  brewery,  cigar 
factories,  box  factory,  furniture  factory,  and 
creameries.  In  1900  (government  census)  the 
city  had  86  manufacturmg  establishments,  capi- 
talized for  $1,776,312.  The  value  of  the  annual 
products  was  $1,625,982.  Watertown  has  sev- 
eral educational  institutions,  chief  of  which  are 
College  of  Our  Lady  of  the  Sacred  Heart  (R. 
C),  Northwestern  University'  (Lutheran),  a 
high  school,  three  large  public  schools,  two  par- 
ish schools,  and  a  free  public  library.  The  three 
banks  have  a  combined  capital  of  $275,000  and 
deposits  amounting  to  over  $1,100,000.    The  gov- 


ernment is  vested  in  a  mayor  and  a  council  of 
14  members,  elected  biennially. 

Watertown  was  first  settled  by  Timothy  John- 
son, in  1836,  and  was  incorporated  in  1837.    In 
1853  it  was  chartered  as  a  city.     Pop.  ( 1910)  8,829. 
James  W.  Moore, 
Editor  '^Gasette.* 

Wa'terville,  Maine,  city  in  Kennebec 
County ;  on  the  Kennebec  River,  and  on  the  Bos- 
ton &  Maine  Railroad :  about  17  miles  north  by 
east  of  Augusta  and  78  miles  northeast  of  Port- 
land. It  was  settled  about  1760  by  emigrants 
from  Cape  Cod,  and  was  part  of  Winslow  until 
1802,  when  it  was  set  off  as  a  town  and  incor- 
porated. In  1873  West  Waterville  was  set  off 
from  Waterville,  and  in  1888  the  city  charter 
was  granted.  The  Wakefield  &  Fairfield  and  the 
Waterville  &  Oakland  electric  railways  connect 
the  city  with  all  the  near-by  places.  The  Ticonic 
Falls  furnish  some  of  the  water-power  used  by 
the  manufactories.  The  chief  industrial  estab- 
lishments are  the  cotton  mills,  which  have  1,100 
employees;  railroad  shops,  300  employees; 
woolen  factories,  500;  and  shirt  factory,  150. 
There  are  about  300  men  in  the  employ  of  the 
railroad  as  train  and  yard  men,  and  a  total  of 
about  500  employees  in  a  number  of  the  small 
manufactories.  In  1900  (government  census) 
the  total  number  of  employees  was  2,257.  There 
were  89  manufactories,  capitalized  for  $3,972,016, 
which  produced  each  year  finished  products 
amounting  to  $2,802,236.  There  are  nine 
churches,  Colby  College  (Baptist),  founded  in 
1818;  Coburn  Classical  Institute,  Ursuline  Acad- 
emy (R.  C),  a  public  high  school,  public  and 
parish  elementary  schools,  and  school  libraries. 
The  four  banks  have  a  combined  capital  of  $500,- 
000.  The  Waterville  Savings  Bank  has  deposits 
amounting  to  $1,195,000  (January  1903).  The 
government  is  vested  in  a  mayor,  seven  alder- 
men, and  14  councilmen,  elected  annually.  There 
are  a  number  of  French  Canadians,  but  the  ma- 
jority of  the  inhabitants  are  native  bom.  Pop. 
(1890)  7.107;  (1900)  9.477;  (1910)  11,458. 
Thos.  F.  Murphv, 
Editor  ^ Sentinel.^ 

Waterville,  N.  Y.,  village  in  Oneida 
County,  on  the  Lackawanna  Railroad;  about  22 
miles  southwest  of  Utica.  It  is  in  an  agricultural 
region  in  which  hops  and  vegetables  are  the  chief 
products.  It  has  steam  grist  mills,  wood-work 
factory,  and  shoe  factory.  The  principal  public 
buildings  are  the  Granger  and  Masonic  halls,  the 
Y.  M.  C.  A.  building,  and  the  churches  and 
schools.  There  are  six  churches,  a  high  school 
established  in  1872,  public  graded  schools,  and  a 
public  library.  There  are  two  banks;  the  na- 
tional bank  has  a  capital  of  $150,000.  Pop. 
(1910)    1,410. 

Watervliet,  wa-ter-vlet',  N.  Y.,  city  in 
Albany  County;  on  the  Hudson  River,  the  Erie 
Canal,  and  the  Delaware  &  Hudson  Railroad; 
opposite  Troy  and  four  miles  north  of  Albany. 
It  is  connected  with  Albany  by  steam  and  electric 
railways,  and  thus  with  the  New  York  Central 
&  Hudson  River  Railroad.  It  is  connected  with 
Troy  by  an  iron  bridge,  over  which  pass  elec- 
tric cars  for  both  passengers  and  freight,  and  by 
regular  ferry-boats.  It  is  at  the  head  of  river 
navigation  and  has,  by  means  of  the  Hudson 
River,  water  connections  with  New  York 
and  intermediate  points,  and  by  means  of  Erie 
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Canal  with  the  interior  of  the  State  and  with 
Lakes  Ontario  and  Erie  ports. 

Industries. — Watervliet  is  a  manufacturing 
city.  In  1900  (government  census)  there  were 
13s  manufacturing  establishments,  which  were 
capitalized  for  $1,826,691  and  which  employed 
1,167  persons.  The  value  of  the  yearly  products 
was  $1,809,241.  It  has  manufactories  of  woolen 
goods,  bells,  iron  products,  sashes,  doors,  and 
blinds,  metal  harness  parts,  street  cars,  car-jour- 
nal bearings,  machine-shop  products,  and  scales. 
In  1807  the  U.  S.  government  established  here 
the  Watervliet  Arsenal,  one  of  the  largest  plants 
for  the  construction  of  siege  ordnance  and  field 
and  coast  defense  belonging  to  the  United  States. 
The  arsenal  is  on  a  reservation  of  109  acres, 
which  has  a  wharfage,  on  the  Hudson,  of  1,000 
feet.  The  usual  manufactures  for  use  in  war 
are  produced  here,  as  shot  and  shell,  small  am- 
munition, gun-carriage  equipments,  etc.  There 
are  two  large  stone  magazines.  On  the  reserva- 
tion are  quarters  for  the  officers  and  barracks 
for  the  soldiers  and  also  for  any  civilians  who 
may  be  employed  in  the  works.  There  is  also  a 
hospital.  During  the  Mexican  and  the  Civil  wars 
there  were  about  1,500  persons  employed,  who 
worked  in  relays,  day  and  night,  preparing  ma- 
terials for  the  U.  S.  army.  Since  1892  some  of 
the  largest  guns  in  the  U.  S.  service  have  been 
made  here,  and  the  construction  works  have 
been  constantly  in  operation  on  the  large  guns 
and  necessary  equipment  required  for  the  army 
and  navy  and  for  coast  defenses. 

Churches  and  Schools. — There  are  10  churches 
representing  six  different  denominations;  a  high 
school  established  in  1899,  Saint  Patrick's  Acad- 
emy, four  public  schools,  four  parish  schools,  a 
Union  Free  Library,  and  a  high  school  library. 
There  is  a  graded  school  in  connection  witii 
Saint  Colman's  Orphanage. 

History. — Watervliet  was  settled  about  the 
time  when  settlements  were  made  at  Albany  and 
other  places  on  the  Hudson.  It  was  incorporated 
as  a  village,  and  called  West  Troy  in  1836.  In 
August,  1897,  it  was  chartered  as  a  city  under 
the  name  of  Watervliet.  Its  industrial  growth 
has  been  closely  connected  with  the  work  of  the 
government  arsenal.  It  has  many  of  the  social 
and  educational  advantages  of  Albany  and  Troy. 
Pop.  (1910)    15.074. 

Waterways  of  the  United  States,  The. 
The  atlas  of  the  world  shows  that  three  fourths 
of  its  surface  is  covered  with  water.  The 
waters  of  the  earth  comprise  oceans,  seas,  gulfs, 
bays,  lakes,  and  rivers.  In  the  main  these 
are  navigable,  but  where  not  navigable,  much 
has  been  done  to  make  them  so.  In  addition 
thereto,  extensive  systems  of  intersecting  canals 
have  been  constructed,  so  that  natural  and 
artificial  waters  of  the  world,  known  as  "wa- 
terways," comprise  all  its  oceans,  seas,  gulfs, 
bays,  many  of  its  lakes  and  rivers,  and  all 
navigable  canals. 

In  the  United  States  the  ebb  and  flow  of 
the  tide  is  not  the  test  of  navigability,  as  it 
was  in  England  before  it  was  abolished  by 
24  Vict.,  ch.  10.  The  Supreme  Court  of  the 
United  States  held  in  the  Daniel  Ball,  10  Wall. 
557,  that  a  different  test  than  tidal  variations 
must  be  applied  here  to  determine  navigability. 
The  court  say  that  those  rivers  must  be  re- 
garded as  public  navigable  rivers  in  law,  which 
are  navigable  in  fact ;  and  they  are  navieable 


in  fact  when  they  are  used,  or  are  susceptible 
of  being  used,  in  their  ordinary  condition,  as 
highways  for  commerce,  over  which  trade  and 
travel  are  or  may  be  conducted  in  the  custom- 
ary modes  of  trade  and  travel  on  water.  The 
commercial  power  of  Congress  authorizes  such 
legislation  as  will  insure  the  convenient  and 
safe  navigation  of  all  navigable  waters  of  the 
United  States,  whether  that  consists  in  requiring 
the  removal  of  obstructions  to  their  use,  in 
prescribing  the  form  and  size  _  of  the  vessels 
employed  upon  them,  or  in  subjecting  the  ves- 
sels to  inspection  and  license.  The  power  to 
regulate  commerce  comprehends  the  control 
for  that  purpose  and  to  the  extent  necessary, 
of  all  navigable  waters  of  the  United  States 
which  are  accessible  from  a  state  other  than 
those  in  which  they  lie.  For  this  purpose  they 
are  the  public  property  of  the  nation,  and  sub- 
ject to  all  the  requisite  legislation  of  con- 
gress. Recently  in  Perry  v.  Haines,  191  U.  S. 
17,  the  same  court  decided  that  admiralty  Ju- 
risdiction extends  to  cases  of  maritime  liens 
upon  vessels  navigating  the  Erie  canal,  as  that 
formed  part  of  a  navigable  highway  for  inter- 
state commerce  between  Lake  Erie  and  the 
ocean.  Thus  artificial  as  well  as  natural  navi- 
gable waters  are  being  recognized  as  public 
waters  in  the  sense  in  which  Bracton  used 
that  term  in  the  rule  that  publico  vera  sunt 
omnia  Aumina  et  portus.  Years  ago  the  Eng- 
lish courts  decided  that  the  river  Severn  was 
a  public  highway,  and  the  courts  of  this  country 
have  followed  the  decisions  of  the  Supreme 
Court  of  the  United  States  heretofore  stated 
in  regard  to  public  navigable  waterways.  An 
interior  nation  has  a  servitude  along  natural 
water  courses  to  reach  the  highway^  of  na- 
tions, known  as  jus  transitus,  which  is_  recog- 
nized by  the  .'aw  of  nations.  The  right  of 
transit  over  the  Danube  below  the  Iron  Gates 
is  secured  by  agreement.  In  the  United  States 
and  in  Canada,  the  rivers  do  not  generally  flow 
in  foreign  territory,  so  that  it  is  not  necessary  to 
invoke  the  doctrine  of  jus  transitus,  except  in 
a  few  cases,  as  along  the  Richelieu  and  lower 
Saint  Lawrence. 

The  waterways  of  Maine  include  240  miles 
of  seacoast,  with  many  bays  indenting  it  and 
scores  of  islands  strewn  along  it.  The  Saint 
Croix  River  on  the  east  is  the  outlet  of  Grand 
Lakes.  The  Penobscot  is  275  miles  long  and 
navigable  to  Bangor  by  large  vessels.  It  is 
the  outlet  of  several  lakes  in  central  Maine 
and  flows  into  Penobscot  Bay,  30  miles  long 
and  IS  miles  wide.  The  Kennebec  is  160  miles 
long  and  navigable  to  Augusta.  It  is  the  out- 
let of  Moosehead  Lake,  which  is  36  miles 
long  and  from  8  to  12  miles  wide,  and  navigated 
by  pleasure  steamers.  The  Androscoggin  River 
drains  the  famous  Rangelejf  lakes  and  other 
lakes,  and  flows  200  miles  into  the  Kennebec 
near  its  mouth.  It  is  navigable  only  in  part 
and  by  river  craft.  Sebago  Lake  is  12  miles 
long  and  10  miles  wide  and  navigable  by  small 
steamers.  The  principal  seaport,  Portland,  has 
large  commerce  and  there  are  several  ship 
yards  along  the  coast.  New  Hampshire  has 
but  little  sea-coast  and  no  navigable  rivers. 
Those  parts  of  the  Merrimac  and  Connecticut 
which  pass  through  New  Hampshire  are  not 
navigable,  except  by  small  river  craft  and  by 
rafts.  The  inland  lakes  of  New  Hampshire  are 
navigable  by  small  pleasure  boats.    The  same  is 
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true  of  the  rivers  of  Massachusetts.  It  has, 
however,  Boston  Harbor,  Massachusetts  Bay, 
Cape  Cod  Bay,  which  is  to  be  connected  with 
the  Atlantic  by  a  canal  across  Cape  Cod,  Nan- 
tucket Sound,  Vineyard  Sound,  Buzzard's  Bay, 
and  several  other  small  bays,  all  in  cornmunica- 
tion  with  the  qcean.  Taunton  River  is  naviga- 
ble to  Taunton,  12  miles  from  its  outlet,  which 
empties  into  Mount  Hope  Bay.  The  Mystic 
and  Charles  rivers  are  navi£[able  at  their  mouths 
only.  Salem,  as  a  commercial  port,  has  a  repu- 
tation far  more  enviable  than  that  for  withcraft. 

Vermont  has  part  of  Lake  Memphremagog, 
which  is  navigable  by  lake  steamers,  and  part 
of  Lake  Champlain,  120  miles  long  and  15  miles 
wide  in  its  extreme  width,  which  has  been,  since 
its  discovery  on  4  July  1609,  a  highway  of  com- 
merce for  the  aborigines,  for  the  colonists,  and 
for  Americans  generally.  It  is  navigated  by 
large  lake  steamers,  by  scores  of  other  steam- 
ers, and  by  many  yachts  and  sailing  ves- 
sels. It  is  one  of  the  most  picturesque  lakes  in 
America  and  forms  an  important  portion  of  the 
467  miles  of  waterway  between  the  Saint  Law- 
rence on  the  north  and  New  York  Bay  on  the 
south.  It  contains  several  beautiful  islands  such 
as  Isle  La  Motte,  North  Hero,  and  South  Hero. 
Lake  Champlain  is  to  be  connected  with  the 
waters  of  the  Hudson  River  at  Fort  Edward 
by  the  improved  Champlain  Canal,  having  a 
depth  of  12  feet  of  water,  so  that  vessels  draw- 
ing loyi  feet  may  pass  from  Lake  Champlain 
through  into  the  Hudson  River.  This  will 
greatly  increase  the  commerce  on  the  lake. 

Rhode  Island  has  Narragansett  Bay,  Mount 
Hope  Bay,  Providence  and  Sakonnet  rivers. 
These  are  navigable  and  are  frequented  by  some 
of  the  best  equipped  vessels  in  America  and 
by  hundreds  of  pleasure  boats.  The  merchant 
marine  of  the  ports  of  Rhode  Island  in  1903 
comprised  88  vessels  of  15,835  tons.  Connect- 
icut has  part  of  Long  Island  Sound,  the  Thames 
River,  navigable  to  Norwich,  the  Connecti- 
cut River,  navigable  to  Hartford,  the  Nauga- 
tuck  River,  navigable  by  sniall  craft  for  a  few 
miles  and  the  Housatonic,  150  miles  long  and 
navigable  to  Shelton.  It  has  several  towns 
along  its  waterways,  such  as  Stonington,  Nor- 
wich, New  London,  New  Haven,  and  Bridge- 
port. Long  Island  Sound  is  110  miles  long 
and  20  miles  wide.  It  is  a  great  waterway  for 
several  superb  steamboat  lines  plying  between 
New  York  and  towns  and  cities  on  its 
northern  shore.  The  Connecticut  River  at  one 
time  was  navigated  by  a  number  of  river  boats 
and  had  considerable  commerce.  A  line  of 
boats  ran  between  Wells  River,  Vt,  and  Hart- 
ford. The  boats  were  flat  boats  and  did  not 
draw  much  water.  The  Bamet  was  the  first 
steamer  for  Connecticut  River  service.  It  drew 
22  inches  of  water.  On  its  first  trip  from 
Hartford  to  Vermont  it  had  in  tow  a  barge 
filled  with  people.  _  Other  steamers  were  built 
for  river  service,  in  which  they  were  engaged 
for  many  years.  This  river  was  a  great  natural 
highway  for  the  transportation  of  produce  to 
market.  The  rapids  in  the  river  were  overcome 
by  canals  at  South  Hadley  Falls,  at  Turner 
Falls,  and  at   Bellows  Falls. 

The  waterways  of  New  York  comorise  that 
portion  of  the  Atlantic  Ocean  washing  Long 
Island  on  the  south,  and  that  part  of  Long 
Island  Sound  washing  Long  Island  on  the 
north,  and  also  the  upper  and  lower  New  Yoidc 


bays,  and  a  portion  of  Staten  Island  Sound, 
and  all  of  the  East,  Harlem,  and  Hudson  rivers. 
New  York  is  the  largest  commercial  port  in 
the  western  hemisphere,  and  the  second  largest 
commercial  port  in  the  world,  it  being  ex- 
ceeded only  by  London.  The  total  tonnage  that 
entered  that  port  in  the  year  ending  30  June 
1903,  was  9,053,906  tons,  and  its  clearances 
amounted  to  8,847,072  tons,  that  being  about 
one  half  of  the  entire  tonnage  of  all  the  Atlan- 
tic ports  for  that  year.  Its  unique  position  at 
the  confluence  of  the  East  and  Hudson  rivers 
overlooking  one  of  the  finest  harbors  in  the 
world,  has  added  to  its  other  commercial  ad- 
vantages and  is  destined  to  continue  it  as  the 
emporium  of  the  western  hemisphere.  On  the 
north  flows  the  picturesque  Hudson,  discov- 
ered in  September  1609,  and  navigable  by  steam 
vessels  150  miles  to  the  city  of  Troy,  and  by 
canal  barges  to  Waterford.  It  is  to  be  canal- 
ized from  Waterford  to  Fort  Edward.  It  re- 
ceives on  the  west  the  waters  of  the  Mohawk 
formerly  navigable  about  95  miles,  to  Little 
Falls,  which  is  also  to  be  canalized  from  the 
Hudson  nearly  to  the  city  of  Rome.  The  ca- 
nalized Hudson  and  Mohawk  are  to  form  a 
part  of  the  improved  canal  system  of  the  State 
of  New  York,  about  to  be  constructed  pur- 
suant to  the  provisions  of  the  Canal  Referen- 
dum Law  introduced  in  the  Senate  of  the  State 
of  New  York  in  the  session  of  1903  by  Senator 
George  A.  Davis,  chairman  ol  the  canal  com- 
mittee of  the  Senate,  which  law  provides  for  the 
issue  and  sale  of  the  bonds  of  the  State,  amount- 
ing to  $101,000,000,  for  the  construction  of  a  sys- 
tem of  barge  canals,  having  a  bottom  width  of 
75  feet  and  a  depth  of  12  feet,  from  the  waters 
of  the  Hudson  to  those  of  Lake  Champlain, 
Lake  Ontario,  and  Lake  Erie,  adequate  for 
barges  carrying  1,000  tons.  This  law  received 
the  phenomenal  popular  approval  of  245,000 
majority  in  the  State  at  the  general  election  in 
1903.  This  is  the  largest  canal  improvement 
project  ever  undertaken  by  one  of  the  American 
States,  and  one  of  the  largest  ever  undertaken 
in  the  history  of  the  world.  West  of  the  city 
of  Rome  is  Oneida  Lake,  into  which  flows 
Wood  Creek,  which  is  to  be  canalized  and 
connected  with  the  Mohawk.  Oneida  Lake, 
Oneida  River,  and  Oswego  River  are  all  to 
be  canalized,  as  well  as  the  Seneca  River  from 
the  Three  River  point  to  the  outlet  of  Onon- 
daga Lake,  and  thence  southwesterly  nearly 
to  Seneca  Lake.  New  York  contains  several 
beautiful  bodies  of  water,  such  as  Lake  George, 
part  of  Lake  Champlain,  part  of  Lake  On- 
tario, part  of  Lake  Erie,  Onondaga,  Skaneateles, 
Cayuga,  Seneca,  Keuka,  _  Canandaigua,  and 
Chautauqua  Lake,  all  navigable  by  steamers. 
Seneca  Lake  formerly  had  a  large  commerce, 
which  undoubtedly  will  be  revived  by  improv- 
ing its  outlet  and  forming  a  connection  with 
the  new  1,000-ton  barge  canal.  It  has  also  been 
proposed  to  improve  the  outlet  of  Cayuga  Lake 
m  a  similar  manner.  All  of  these  lakes  are 
navigated  by  passenger  steamers  during  the 
summer  months.  The  waterways  of  New  Jer- 
sey comprise  a  portion  of  the  lower  Hudson, 
upper  New  York  Bay,  Newark  Bay,  Staten 
Island  Sound,  Raritan  Bay,  the  Atlantic  Ocean 
and  several  arms  of  the  ocean  indenting  the 
eastern  coast  of  New  Jersey,  and  Delaware  Bay 
on  the  south,  and  the  Delaware  River  on  the 
west,  and  other  rivers   intersecting  it.     These 
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are  all  navigable.  The  Delaware  River 
on  the  west  is  between  300  and  350  miles 
long,  and  extends  the  entire  length  of  its  west- 
em  border,  dividing  it  from  the  States  of  Penn- 
sylvania and  Delaware.  It  is  navigable  to  Phil- 
adelphia by  ocean  steamships,  and  to  Trenton 
by  ordinary  river  vessels.  The  Raritan  River 
is  navigable  from  Raritan  Bay  to  New  Bruns- 
wick, and  from  that  point  along  the  bed  of_  the 
Raritan  and  Millstone  rivers  to  Trenton  is  a 
canal,  thus  joining  the  waters  of  lower  New 
York  Bay  with  those  of  the  Delaware.  The 
total  length  of  the  Susquehanna  River,  includ- 
ing tributaries,  is  over  400  miles,  and  it  is  only 
partially  navigable.  It  flows  into  the  Chesa- 
peake Bay,  which  is  170  miles  long  and  50 
miles  wide.  The  Delaware  and  Chesapeake 
bays  & .'  connected  by  a  canal  of  10  feet  draft. 
In  some  portions  of  its  course  the  Susquehanna: 
has  been  canalized  to  overcome  rocks  and  vege- 
table matter,  which  obstructed  its  navigation. 
Pennsylvania  has  suflTered  its  extensive  canal 
system  to  pass  from  its  control.  The  Potomac 
River  is  about  400  miles  long  and  navigable  125 
miles  for  large  vessels.  It  flows  into  the  Chesa- 
peake Bay  from  the  northwest.  It  receives  from 
the  south  the  waters  of  the  Shenandoah.  The 
Rappahannock  River  is  over  200  miles  long 
and  navigable  for  about  60  miles.  The  James 
River  is  450  miles  long  and  navigable  as  far 
as  Richmond.  The  Roanoke  River  is  450 
miles  long  and_  navigable  to  Weldon.  The 
Roanoke  flows  into  Albemarle  Sound,  which 
is  ab«ut  50  miles  long  and  from  5  to  8 
miles  wide,  and  it  communicates  through  Cro- 
aton  Sound  with  Pamlico  Sound,  which  is  7S 
miles  long  and  about  20  miles  wide.  Both  of 
these  sounds  are  connected  with  the  Chesapeake 
by  the  Chesapeake  and  Albemarle  Canal,  having 
a  depth  of  Iij4  feet  and  doing  an  active  busi- 
ness. 

The  sounds  are  shallow  and  communicate 
with  the  Atlantic  Ocean.  Into  Pamlico  Sound 
flows  the  Pamlico  and  the  River  Neuse.  The 
Savannah  River,  whose  length  including  trib- 
utaries is  550  miles,  is  navigable  by  large  ves- 
sels to  Savannah,  and  by  small  vessels  to  Au- 
gusta. The  Great  Pedee  River  is  navigable  150 
miles  and  flows  into  the  Atlantic  Ocean.  The 
St.  John's  River  in  Florida  is  navigable  for 
steamers  150  miles,  and  small  vessels  go  150 
miles  further  up.  It  connects  several  lakes, 
some  of  which  _  communicate  with  the  ocean. 
The  Suwanee  River  is  250  miles  long  and  navi- 
gable in  its  lower  course.  The  Appalachicola 
River  is  90  miles  long  and  is  navigable  in  its 
lower  course.  The  Tallapoosa  River,  250  miles 
long  and  navigable  for  40  miles,  and  the  Coosa, 
350  miles  long,  unite  to  form  the  Alabama 
River,  8  miles  west  of  Montgomery.  The  Ala- 
bama River  is  350  miles  long  and  navigable 
from  the  junction  of  these  two  rivers  to  the 
Mobile.  The  Tombigbee,  450  miles  in  length, 
unites  with  the  Alabama  to  form  the  Mobile, 
which  flows  into  Mobile  Bay  and  is  navigable 
to  Aberdeen  in  Mississippi.  The  Tombigbee 
receives  the  waters  of  the  Black  Warrior  River, 
which  is  300  miles  long,  and  navigable  to  Tus- 
caloosa. The  Mobile  River  is  45  miles  long, 
and  Mobile  Bay  is  36  miles  long  and  its 
width  is  about_  10  miles.  There  are  many  small 
lakes  in  the  interior  of  Fk)rida,  which  com- 
municate with  the  Atlantic  Ocean.  Many  other 
lakes  in  Florida  are  connected  by  rivers  and 


canals.  One  of  the  largest  of  these  is  Lake 
Okeechobee,  which  is  connected  by  canal  anu 
river  with  the  Charlotte  Harbor,  on  the  west 
coast  of  Florida.  There  are  many  bays  and 
inlets  indenting  the  sea-coast  from  Florida  to 
Mexico.  Among  the  largest  of  these  are  Tampa 
Bay,  Choctawhatchee  Bay,  Perdido  Bay,  Pensa- 
cola.  Mobile,  Lake  Pontchartrain,  Lake  Borgne, 
and  Mississippi  Sound,  Timbalier  Bay,  Cerre- 
bonde  Bay,  Atchafalaya  Bay,  Vermilion  Bay, 
Cote  Blanche  Bay,  Sabine  Bay,  and  Galveston 
Bay. 

The  Mississippi  River,  which  empties  into 
the  Gulf  of  Mexico,  is  navigable  as  far  as  Saint 
Paul,  a  distance  of  about  2,000  miles,  by  ves- 
sels of  moderate  draft  It  has  several  large 
tributaries.  On  the  east  is  the  Yazoo,  280 
miles  long,  and  navigable  240  miles.  The  larg- 
est tributary  on  the  east  is  the  Ohio.  It  is 
1,100  miles  long  and  from  Yi  to  Vi  mile  wide, 
and  is  formed  by  the  union  of  the  Allegheny 
and  Monongahela  rivers,  and  is  navigable  by 
vessels  drawing  six  feet  of  water.  Dams  have 
been  constructed  at  38  diflferent  points  in  the 
river  between  Pittsburg  and  Cincinnati  to  raise 
the  water  levels  in  the  intervening  sections. 
The  dams  are  passed  by  locks  600  feet  long 
and  no  feet  wide,  having  a  depth  of  6  feet  of 
water.  The  Monongahela  River^  is  navigable 
for  upward  of  100  miles  above  its  confluence 
with  the  Allegheny  by  large  river  craft,  and 
for  a  distance  of  50  or  60  miles  further  by  small 
river  craft.  The  Allegheny  River  is  navigable 
from  Waterford  near  French  Creek  and  IS 
miles  from  Lake  Erie  to  its  outlet  at  Pittsburg. 
The  Ohio  River  has  several  tributaries,  such  as 
the  Kenanas,  Beaver,  Muskingum,  Sandy,  Sci- 
oto, Miami,  the  Licking,  the  Kentucky,  the 
Salt,  Green,  Wabash,  Cumberland,  and  Ten- 
nessee. The  Muskingum  is_  240  miles  long, 
navigable  95  miles.  The  Scioto  is  250  miles 
long  and  navigable  130  miles.  The  Kentucky 
is  250  miles  long,  navigable  to  Frankfort.  The 
Wabash  is  550  miles  long,  and  receives  as  a 
tributary  on  the  east  the  White  River.  The 
Tennessee,  with  its  longest  tributaiy,  the  Hol- 
ston,  is  over  100  miles  long,  and  is  navigable 
the  greater  part  of  its  length.  The  Cumberland 
is  over  600  miles  long  and  is  navigable  to  Nash- 
ville, nearly  200  miles.  The  tonnage  passing 
down  the  Ohio  River  in  1902  was  1,472.575  tons, 
consisting  of  coal,  steel  rails,  lumber,  sugar, 
and  molasses.  There  are  about  40,000,000  bush- 
els of  coal  shipped  annually  from  Pittsburg 
down  the  Ohio  River.  In  the  development  of 
this  country  the  Ohio  River  was  one  of  the 
great  highways  over  which  the  tide  of  civili- 
zation passed  westward.  Sail  boats  have  given 
way  to  barges  and  steamboats,  and  the  com- 
merce of  the  Ohio  and  its  tributaries  is  increas- 
ing from  year  to  year,  _  and  the  number  of 
vessels  on  the  Mississippi  and  on  the  Ohio  is 
estimated  to  be  more  than  4,000,  which  annually 
enter  the  port  of  New  Orleans.  A  project  is 
under  consideration  in  Ohio  for  the  construction 
of  a  system  of  canals  from  Lake  Erie  on  the 
north  to  the  Ohio  River  on  the  south,  involving 
an  enormous  outlay  of  money,  rendering  such 
canals  navigable  for  barges  of  500  tons  capacity 
and  upward.  The  next  tributary  to  _the_  Mis- 
sissippi on  the  east  is  the  Illinois,  which  is  500 
miles  long,  navigable  for  245  miles,  and  re- 
ceives the  waters  of  the  Kankakee  and  the 
Desplaines,  which  latter  river  has  been  in  part 
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canalized  and  in  part  paralleled  by  the  Chicago 
Drainage  Canal,  28.05  miles  long,  22  feet  deep, 
and  1 10  feet  wide  on  the  bottom,  to  the  south 
branch  of  the  Chicago  River,  which  communi- 
cates through  the  north  branch  with  Lake 
Michigan.  These  form  a  continuous  waterway 
from  the  Mississippi  River  through  to  Lake 
Michigan  at  Chicago.  The  Chicago  Drainage 
Canal  has  been  made  navigable  for  vessels  draw- 
ing 22  feet  of  water,  and  has  the  largest  prism 
of  any  canal  of  its  length  in  the  country.  In 
1848  the  Illinois  and  Michigan  Canal  was  com- 
pleted, having  a  length  of  96  miles  and  a  depth 
of  6  feet,  and  extending  from  Chicago  to  La 
Salle.  Congress  authorized  the  survey  for  the 
Hennepin  Canal  in  1882,  connecting  the  waters 
of  the  Illinois  River  at  Hennepin  with  those 
of  the  Mississippi  at  Rock  Island.  The  Missis- 
sippi also  has  the  Wisconsin  River  as  a  tributary 
on  the  east,  which  is  600  miles  long  and  navi- 
gable up  to  Portage  City,  where  it  connects  by 
a  canal  with  the  head-waters  of  the  Fox  River 
in  Wisconsin.  It  flows  westerly  into  the  Mis- 
sissippi. The  Fox  River,  200  miles  long,  flows 
northeasterly  through  Lake  Winnebago  into 
Green  Bay.  It  is  navigable.  These  two  rivers 
and  canal  form  a  continuous  waterway  from  the 
Mississippi  to  Lake  Michigan,  which  has  been 
declared  by  the  courts  a  public  highway. 
Through  the  Wisconsin  and  Fox  rivers  steamers 
may  pass  from  the  Mississippi  into  Lake  Mich- 
igan. This  is  one  of  the  three  waterways 
mentioned  in  Smith's  'History  of  Wisconsin,* 
which  connect  the  waters  of  the  Mississippi 
with  those  of  the  Saint  Lawrence,  the  other  two 
being  the  Illinois  and  Desplaines  rivers  and 
the  Miami  of  the  Lakes.  The  next  tributapr 
of  the  Mississippi  on  the  east  is  the  Saint  Croix 
River,  which  _  is  navigable  for  60  miles.  The- 
upper  Mississippi  is  navigable  between  Saint  An- 
thony's Falls  and  the  Sauk  Rapids.  _  The  Mis- 
sissippi River  drains  several  lakes  in  the  cen- 
tral part  of  Minnesota.  The  first  tributary  on 
the  west  is  the  Minnesota,  4^0  miles  long,  and 
navigable  to  Patterson's  Rapids,  a  distance  of 
295  miles.  The  Minnesota  River  drains  Big 
Stone  Lake  and  Lake  Traverse,  into  which  lat- 
ter lake  flows  the  Red  River  of  the  North, 
which  is  700  miles  long.  The  next  tributary  to 
the  Mississippi  is  the  Des  Moines  River,  500 
miles  long,  navigable  to  the  city  of  Des  Moines. 
The  next  tributary  is  the  Missouri  River,  which 
with  one  of  its  principal  tributaries,  the  Madi- 
son, is  over  3,000  miles  long,  and  is  navigable 
for  shallow  vessels  to  Fort  Benton  on  the 
Madison,  2,682  miles.  The  channel  of  this  river 
changes  so  frequently  that  its  navigability  is 
seriously  interfered  with.  The  Missouri  re- 
ceives on  the  east  as  tributaries  the  river  James 
and  the_  Big  Sioux.  On  the  west  the  Little 
Missouri  and  the  Yellowstone,  which  latter 
river  is  over  1,000  miles  long' and  navigable  to 
the  mouth  of  the  Big  Horn.  The  Yellowstone 
River  drains  the  Yellowstone  Lake.  Other  trib- 
utaries of  the  Missouri  are  the  Green  River, 
the  Owl,  the  Big  Cheyenne,  the  White,  the  Nio- 
brara, all  lengthy,  but  none  of  them  navigable. 
The  Nebraska  or  Platte,  formed  by  the  North 
and  South  Fork,  and  including  the  North  Fork 
1,000  miles  long,  and  the  Kansas  River,  including 
Smoky  Hill  Form,  900  miles,  are  all  lengthy 
tributaries  of  the  Missouri,  but  are  not  nav- 
igable. Congress  has  been  asked  to  make  ap- 
propriation, however,  to  render  some  of  these 


lengthy  rivers  navigable  for  commercial  ijur- 
poses.  The  next  tributary  to  the  Mississippi 
on  the  west  is  the  Saint  Francis  River,  450  miles 
long,  navigable  80  miles.  The  next  is  the  White 
River,  800  miles  long  and  navigable  175  miles 
toBatesville.  The  next  large  tributary  to  the 
Mississippi  is  tlie  Arkansas,  2,000  miles  long, 
and  navigable  for  800  miles.  It  has  several 
large  tributaries,  the  most  important  of  which  is 
the  Canadian,  900  miles  long,  and  having  a 
tributary,  the  North  Fork,  600  miles  long.  An- 
other long  tributary  of  the  Canadian  is  the 
Cimarron.  The  waters  of  the  Arkansas  supply 
large  irrigating  canals  in  Colorado.  There  are 
many_  irrigating  canals  supplied  by  the  waters 
of  this  and  other  rivers  in  the  vicinity  of  the 
Roclqr  Mountains.  The  next  tributary  to  the 
Mississippi  is  the  Red  River,  1,200  miles  long, 
and  navigable  to  Shreveport.  It  has  two  tribu- 
taries on  the  north,  the  Washita  and  the  False 
Washita. 

The  river  Calcasieu,  in  Louisiana,  200  miles 
long,  flows  into  Calcasieu  Lake,  and  that  emp- 
ties into  the  Gulf  of  Mexico.  This  river  is  only 
partially  navigable.  Both  the  river  Sabine,  500 
miles  long,  and  the  River  Neches,  350  miles 
long,  flow  into  Sabine  Lake,  and  that  empties 
into  the  Gulf  of  Mexico.  The  Trinity  River  in 
Texas  is  over  500  miles  long,  and  navigable 
about  half  its  length.  It  flows  into  Galveston 
Bay,  which  is  35  miles  long,  and  affords  one  of 
the_  best  harbors  in  the  Gulf  of  Mexico,  from 
which  great  quantities  of  produce  are  exported. 
The  Brazos  River  is  over  900  miles  long,  nav- 
igable over  200  miles,  and  flows  into  the  Gulf 
of  Mexico.  The  Colorado  River  is  900  miles 
long  and  navigable  during  certain  seasons  of 
the  year  as  far  up  as  Austin.  This  river  emp- 
ties into  Matagorda  Bay.  The  Guadalupe  and 
the  San  Antonio  rivers  are  both  about  200 
miles  long,  and  the  Nueces  is  about  400  miles 
long,  and  all  flow  into  bays  on  the  coast  of 
Texas.  These  rivers  have  many  small  tribu- 
taries that  arc  not  navigable.  The  Rio  Grande 
is  the  largest  river  next  to  the  Mississippi  flow- 
ing into  the  Gulf  of  Mexico.  It  is  1,800  miles 
long  and  navigable  by  small  craft  about  450 
miles  to  Kingsbury  Rapids.  The  Colorado  River 
flows  into  the  Gulf  of  California,  is  2,000 
miles  lon^  and  navigable  612  miles.  Its  largest 
tributary  is  the  Gila,  about  650  miles  long.  The 
Sacramento  River  flows  into  San  Francisco 
Bay,  which  is  40  miles  long  and  12  miles  wide, 
and  affords  one  of  the  best  harbors  in  _  the 
world.  On  the  north  in  connection  with  it  is 
San  Pablo  Bay,  which  is  only  18  feet  deep, 
and  into  which  through  the  Straits  of  Karqui- 
nes  flows  the  Sacramento  River.  The  Sacra- 
mento is  500  miles  long.  Its  largest  tributary 
is  the  San  Joaquin,  which  is  350  miles  long, 
and  navigable  for  large  steamers  to  Stockton, 
and  for  small  steamers  about  two  thirds  of 
its  course.  There  are  other  small  rivers  flow- 
ing into  the  Sacramento  from  the  east. 

Improvements  undertaken  Iw  the  general 
government  and  the  State  of  California  have 
opened  up  the  Lower  Sacramento  and  connect- 
ing waters  until  the  range  of  tidal  action  has 
been  extended  as  far  up  as  Sacramento  City, 
and  rendered  it  navigable  for  vessels  drawing 
from  10  to  IS  feet  of  water.  The  Columbia 
River  is  about  1,400  miles  in  length,  and  flows 
into  the  Pacific  through  a  wide  mouth,  upon 
which  is  located  Astoria.    Upon  this  river  are 
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located  important  salmon  fisheries.  It  is  nav- 
igable 165  miles  to  the  first  Cascade,  and  above 
these  it  is  navigable  on  another  level  for  about 
50  miles  to  the  second  Cascade,  and  above 
those  it  is  navigable  for  small  vessels  for  a 
considerable  distance  further.  It  has  several 
navigable  tributaries.  Among  these  is  the  Wil- 
lamette in  Oregon,  280  miles  long,  navigable 
to  the  falls  at  Oregon  City,  and  above  them 
to  Eugene  City.  It  receives  on  the  east  as 
a  tributary  the  Snake  River,  1,100  miles  long, 
navigable  to  Lewiston.  In  Washington  there  , 
are  several  bodies  of  water,  such  as  Lake  Che- 
lan, navigable  for  small  pleasure  boats.  On  the 
northwest  in  Washington,  communicating  with 
the  Strait  of  Juan  de  Fuca  is  Puget  Sound, 
setting  far  into  the  interior  of  the  State  of 
Washington.  It  is  about  80  miles  long,  and 
is  divided  into  two  or  more  channels.  On 
the  easterly  shore  are  located  Seattle  and  Ta- 
-coma,  and  on  the  south,  Olympia.  It  affords 
one  of  the  best  harbors  on  the  Pacific  coast. 
There  are  many  rivers  flowing  into  the  Great 
Lakes,  most  of  which  are  not  navigable.  Among 
such,  however,  as  are  navigable  are  the  Fox 
River  in  Wisconsin,  already  described,  which 
flows  into  Green  Bay,  which  is  115  miles  long 
and  15  miles  wide,  and  has  an  extensive  com- 
merce. The  Grand  River  in  Michigan  has 
been  declared  to  be  a  public  navigable 
waterway  between  Grand  Rapids  and  Grand 
Haven.  It  flows  into  Lake  Michigan  and  is 
over  250  miles  long,  and  is  navigable  to  Grand 
Rapids  by  steamers  of  120  tons  burden.  The 
Samt  Joseph  River,  which  flows  into  Lake 
Michigan,  and  is  250  miles  long,  navigable  for 
about  half  its  length.  The  Chicago  River,  a 
waterway  navigable  for  large  lake  vessels  with- 
in the  city  of  Chicago  and  one  of  its  branches 
now  forms  a  part  of  the  waterway  connecting 
Lake  Michigan  with  the  Mississippi.  Between 
the  United  States  and  Canada  are  five  great 
lakes,  constituting  together  the  largest  fresh- 
water bodies  in  the  world.  Lake  Superior  on 
the  west  is  the  largest  of  these,  being  412 
miles  long  and  has  an  average  width  of  70 
miles,  but  its  maximum  width  is  167  miles.  It 
is  over  475  feet  deep  and  receives  the  waters 
of  many  small  rivers  flowing  into  it.  _  Lake  Su- 
perior flows,  through  St.  Mary's  River,  about 
50  miles  long,  into  Lake  Huron.  The_  United 
States  government  has  constructed  a  ship  canal 
to  overcome  rapids  in  this  river,  which  is  i^ 
miles  long,  100  feet  wide,  with  a  minimum 
depth  of  22  feet  of  water.  The  Canadian  gov- 
ernment has  also  constructed  a  canal  V/i  miles 
long,  150  feet  wide,  with  a  lock  900  feet  long, 
and  .60  feet  wide,  with  a  minimum  depth  of  22 
feet.  The  volume  of  tonnage  through  these  two 
canals  in  the  year  1903,  was  34,674,437  net  tons, 
and  the  number  of  vessel  passages  was  18,596; 
and  the  aggregate  freight  charges  on  such  ton- 
nage for  its  entire  transit  was  $26,727,735. 
Three  quarters  of  such  tonnage  was  from  Lake 
Superior  to  other  lake  ports,  and  less  than  one 
quarter  was  from  other  lake  ports  to  Lake  Su- 
perior ports.  The  number  of  passengers  on 
boats  passing  the  locks  during  the  season  was 
55,175-  The  cost  per  ton  per  mile  for  carry- 
ing such  freight  averaged  92-100  of  a  mill, 
which  is  very  low  freight  rate.  It  is  estimated 
that  the  entire  tonnage  of  the  Great  Lakes  was 
approximately  55,000.000  tons,  for  the  year  1903. 
South  of  Lake   Superior  lies   Lake   Michigan, 


whose  length  is  320  miles,  its  average  width 
is  65  miles,  and  it  has  an  average  depth  of  385 
feet  Lake  Michigan  flows  through  the  Straits 
of  Mackinac,  30  miles  long  and  16  miles  wide, 
into  Lake  Huron,  which  is  363  miles  long  and 
loi  miles  wide,  and  has  a  prolongation  on  the 
east  known  as  Georgian  Bay,  wholly  in  the 
Dominion  of  Canada,  and  120  miles  long  and 
40  miles  wide.  Lake  Huron  flows  through  the 
Saint  Clair  River,  35  miles  long  and  i  mile  wide, 
into  Lake  Saint  Clair,  which  is  19  miles  long 
and  25  miles  wide.  Lake  Saint  Clair  flows  into 
the  Detroit  River  which  is  25  miles  long,  and 
flows  into  Lake  Erie.  Lake  Erie  is  250  miles 
long,  from  40  to  60  miles  wide,  and  barely 
exceeding  100  feet  in  depth.  Into  Lake  Erie 
flows  the  Maumee  River,  200  miles  long,  navi- 
gable in  its  lower  course,  but  paralleled  by  a 
canal  extending  across  the  State  of  Ohio.  It 
also  receives  the  Sandusky  River,  which  flows 
into  Sandusky  Bay,  which  is  20  miles  long  and 
about  4  miles  wide.  The  Sandusky  River  is 
about  125  miles  long.  The  Cuyahoga  River 
also  flows  into  Lake  Erie.  It  is  between  80 
and  90  miles  in  length  and  is  paralleled  by  a 
canal  extending  across  the  State,  but  not  in 
operation.  Lake  Erie  empties  into  the  Niagara 
River,  which  is  about  34  miles  long  and  i 
mile  wide,  and  whose  navigability  is  interrupted 
by  the  Cataract  at  Niagara  Falls  and  the  Whirl- 
pool and  other  rapids  below  the  Falls  as  far 
as  Lewiston.  A  project  is  under  consideration 
in  Congress  to  construct  a  22-foot  ship  canal 
from  Lake  Erie  through  the  Buffalo  Harbor  to 
a  point  in  the  Niagara  River  below  the  city  of 
Buffalo,  in  order  to  permit  lake  vessels  of 
large  draft  to  descend  the  river  to  Tonawanda. 
The  traffic  on  the  Niagara  River  to  Tonawanda 
consists  principally  of  lumber  and  iron  ore. 
Excursion  steamers  navigate  the  Niagara  with- 
in three  miles  of  Niagara  Falls,  and  Lake 
Ontario  steamers  ascend  the  lower  Niagara  as 
far  as  Lewiston.  Niagara  River  flows  into 
Lake  Ontario,  which  is  190  miles  long,  40  miles 
wide  and  has  a  depth  of  300  feet.  Lake  On- 
tario empties  into  the  Saint  Lawrence  River. 
The  Genesee  River  flows  into  Lake  Ontario,  and 
also  the  Oswego  and  the  Black.  The  Oswego 
River  is  to  be  canalized  and  made  navigable  its 
entire  course  for  vessels  carrying  1,000  tons. 
The  Black  River  is  about  200  miles  long,  and 
is  paralleled  by  the  Black  River  Canal  in  part 
of  its  course.  There  are  several  bays  setting 
into  the  mainland  from  Lake  Ontario  on  the 
south  and  east,  such  as  Irondeauoit,  Sodus, 
Black  River  Bay,  Chaumont,  and  Alexandria 
Bay,  which  communicates  with  the  Saint  Law- 
rence River,  and  is  one  of  the  most  popular 
summer  resorts.  It  has  a  large  river  commerce 
and  many  beautiful  yachts  frequent  it  during 
the  summer  months. 

In  northern  New  York  are  many  beautiful 
lakes  in  the  Adirondack  region,  such  as  Sar- 
anac,  Tupper,  Lake  Placid,  Honondaga,  Fulton 
Chain,  Chateaugay,  Chazy,  Clear  Lake,  and 
others.  Most  of  these  are  navigated  by  small 
pleasure  craft  and  are  visited  by  thousands  of 
people  every  year.  In  the  Champlain  Valley 
is  Lake  George,  36  miles  long  and  from  two 
to  three  miles  wide.  This  is  navigated  by  a 
line  of  steamers  and  is  one  of  the  most  pictur- 
esque lakes  in  America.  Its  outlet  is  only  five 
miles  from  Lake  Champlain.  Several  small 
rivers   flow   mto  Lake   Champlain   and  among 
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these  the  Champlain  River,  the  Missisquoi 
Rivpr  and  Otter  Creek,  which  are  navigable 
for  five  or  six  miles  each  for  Lake  Champlain 
vessels. 

There  are  several  hundred  miles  of  artificial 
waterways  in  the  United  States,  which  were 
constructed  for  the  purpose  of  navigation  by 
vessels  drawing  from  three  to  six  feet  of  water 
and  carrying  from  75  to  300  tons  of  freight. 
Some  of  these  have  been  abandoned  and  others 
have  been  permitted  to  be  partially  filled  with 
silt  and  grown  up  with  vegetable  matter,  while 
others  have  been  kept  in  a  state  of  good  repair 
and  active  operation.  At  one  time  Pennsylvania 
had  about  500  miles  of  navigable  canals.  The 
canals  of  Ohio,  such  as  the  Miami  and  Erie, 
the  Ohio,  the  Walhonding  and  the  Hocking 
were  in  active  operation.  All  these  artificial  _ 
navigable  waterways  had  an  extensive  com-' 
merce.  The  Erie,  Champlain  and  Oswego 
canals  of  New  York  have  carried  from  three 
and  a  half  to  six  millions  of  tons  of  freight  an- 
nually for  upwards  of  50  years.  And  they 
are  now  to  be  improved  and  enlarged  so  that 
they  will  have  a  maximum  carrying  capacity  of 
20,000,000  tons  annually.  The  prism  of  these 
new  canals  will  be  12  feet  deep  and  11  feet  over 
mitre  sills  and  have  a  bottom  width  of  75  feet. 
Their  locks  will  be  328  feet  long  and  2«  feet 
wide. 

Alaska  has  its  picturesque  Yukon,  2,000 
miles  long  and  navigable  for  1,200  miles.  It 
has  several  tributaries  such  as  the  Porcupine 
River,  Big  Black  River,  the  Birch  River,  the 
Tanana  and  other  smaller  rivers.  Northeast  of 
Bering  Strait  is  Kotzebue  Sound  and  southeast 
is  North  Sound.  Both  of  these  are  on  the 
western  Alaska  coast.  South  of  the  Yukon  is 
Kuskokwim  River,  450  miles  long,  and  still 
farther  south,  along  or  near  the  coast,  are  Bris- 
tol Bay,  Iliamna  and  Nikhkak  lakes,  Shelikof 
Strait,  Cook  Inlet,  Wilham  Sound  and  Copper 
River,  which  is  150  miles  long.  Southern 
Alaska  comprises  several  connecting  waters 
into  which  now  Taku  and  Iskoot  rivers.  All 
Alaskan  waterways  are  navigable  during  the 
warm  summer  months  only,  but  they  serve  an 
important  function  as  a  means  of  reaching  the 
interior  to  the  gold  and  mineral  mines  of  that 
territory.  Alaska  has  about  3,000  miles  of  sea 
coast  and  many  gulfs,  bays  and  straits,  in  com- 
munication with  the  Pacific  Ocean.  Its  com- 
merce is  growing  rapidly  and  many  boats  ply 
between  its  seaport  towns  and  among  its  beau- 
tiful islands,  extending  from  Chatham  Sound 
and  Portland  Canal  on  the  east  to  the  farther- 
most Aleutian  island  on  the  west. 

Henry  Wayland  Hill, 
Chairman  of  the  Committee  on  Commerce  and 

Navigation  of  the  Senate  of  the  State  of  New 

York. 

Watkin,    w6t'kln.    Sir    Edward    William, 

English  railway  manager:  b.  Northenden,  Che- 
shire, 1819;  d.  London  14  April  1901.  He  was 
engaged  in  the  warehouse  of  his  father,  a  London 
merchant,  from  1829-45,  when  he  became  secre- 
tary to  the  Trent  Valley  Railroad  Company,  and 
thenceforward  continued  in  the  railway  business, 
becopiing  general  manager  and  director  in  \'ari- 
ous  leading  companies.  He  was  chairman  of  the 
Southeastern  in  1867  and  of  the  Metropolitan  in 
1872,  extricating  each  from  financial  difficulties. 
While  president  of  the  Canadian  Grand  Trunk 


he  prosecuted  negotiations  which  resulted  in  the 
confederation  of  the  five  British  North  American 
provinces.  He  was  elected  to  Parliament  for 
Great  Yarmouth  in  1857,  but  was  unseated  by 
petition.  In  1864-8  he  was  member  for  Stock- 
port, and  for  Hythe  in  1874-95.  He  was  knighted 
in  1868,  and  created  a  baronet  in  1880.  He  was 
thechief  promoter  of  the  Channel  tunnel  project. 

Watkins,  wot'kinz,  John  Blfreth,  American 
scientist:  b.  Ben  Lomond,  Va.,  17  May  1852;  d. 
1903.  He  was  graduated  from  Lafayette  College 
in  1871,  and  until  1872  was  mining  engineer  for 
the  Delaware  &  Hudson  Canal  Company.  He 
was  appointed  curator  of  the  United  States  Na- 
tional Museum  in  1877,  an  office  he  occupied  un- 
til 1892,  and  in  1895  became  superintendent  and 
curator  of  its  technological  collections.  He 
wrote  much  concerning  the  development  of  rail- 
road and  telegraph  systems,  including:  'The 
Evolution  of  the  Railway  Passenger  Car' 
(1888);  'History  of  the  Pennsylvania  Railroad, 
1846-96'  (1896),  etc. 

Watkins,  N.  Y.,  village,  county-seat  of 
Schuyler  County;  on  Seneca  Lake,  and  on  the 
New  York  Central  &  Hudson  River  (Fall 
Brook)  and  the  North  Central  RR.'s;  about  20 
miles  north  of  Elmira.  It  is  in  an  agricultural 
region  in  which  are  large  vineyards.  The  Glen 
Springs  Sanitarium  is  a  famous  salt  plant,  but 
the  chief  attraction  is  the  glen.  The  principal 
manufactories  are  flour  and  lumber  mills,  wagon 
and  carriage  factories,  and  iron  foundries.  Sev- 
eral mineral  springs  are  near  by.  Large  quanti- 
ties of  grapes  are  shipped  in  the  season.  The 
village  has  a  high  school,  founded  in  1863.  graded 
schools,  two  libraries,  and  two  private  banks. 
Pop.  (1910)  2.817. 

Watkins'  Glen,  N.  Y.,  near  the  village  of 
Watkins,  in  Schuyler  County,  a  ravine  noted  for 
its  picturesque  scenery  and  its  great  beauty.  The 
rocks  are  Devonian  shale,  which,  during  the 
Pleistocene  period,  were  cut  into  narrow  gorges 
by  the  glacial  ice.  The  gorge  here  is,  in  places, 
300  feet  deep,  and  a  narrow  stream  flows  through 
forming  a  succession  of  beautiful  cascades  and 
rapids.  On  the  slope  from  the  crest  of  the  ele- 
vation overlooking  a  most  charming  part  of  the 
gorge,  to  the  village  of  Watkins,  is  a  cemetery, 
which  for  natural  beauty  is  rarely  equaled.  The 
artist,  Hope,  made  Watkins  his  home  for  many 
years,  and  he  was  laid  to  rest  in  the  cemetery  he 
so  much  admired.  Many  tourists  visit  the  glen 
each  year. 

Watkinson,  w6t'kTn-s6n,  David,  American 
philanthropist :  b.  Lavenham,  Suffolk,  17  Jan. 
1778 ;  d.  Hartford,  Conn.,  13  Dec  1857.  He 
came  with  his  parents  to  the  United  States  in 
1795  and  was  for  a  time  engaged  in  a  New  York 
counting  house.  He  established  a  business  in 
Hartford  with  his  brother  William  in  1800,  and 
retired  in  1841  with  an  immense  fortune.  His 
will  bequeathed  large  sums  to  various  charitable 
institutions  and  he  also  gave  $100,000  to  the 
Connecticut  Historical  Society  for  a  reference 
library. 

Watkinson,  William  L.,  English  Wesleyan 
clergyman :  b.  Hull,  Yorkshire,  30  Aug.  18.38.  He 
became  editor  of  the  'Wesleyan  Methodist 
Magazine.'  and  of  the  London  'Quarterly  Re- 
view,' and  in  1897-8  was  president  of  the  Wes- 
leyan Conference.  He  has  published  :  'Mistaken 
Signs'  (1882)  ;  'The  Influence  of  Skepticism  on 
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Character>  (1886);  <The  Transfigured  Sack- 
cloth' (1893);  'Studies  in  Christian  Character, 
Work,  and  Experience'  (1901)  ;  'The  Bane  and 
the  Antidote'  (1902)  ;  etc.  He  has  received  de- 
grees from  American  universities. 

Watlala  Indians,  a  tribe  of  the  Chi- 
nookan  stock  of  North  American  Indians,  who 
call  themselves  Kwikwulit,  and  who  have  also 
been  known  as  Upper  Chinook,  Wahclellah, 
•Dog  River,  or  Cascade  Indians,*  etc.  They 
formerly  occupied  the  Cascades  and  about  Dog 
River,  which  discharges  into  the  Columbia  about 
midway  between  the  Cascades  and  The  Dalles, 
in  Wasco  County,  Oregon.  They  numbered  but 
80  souls  in  1854;  in  the  next  year  they  entered 
into  the  Wasco  treaty,  by  which  they  agreed  to 
move  to  the  Warmspring  Reservation,  where  a 
few  of  them  now  are,  while  the  others  are  still 
about  the  Cascades.  Their  language  is  almost 
identical  with  that  of  the  Wasco  (q.v.). 

Watling  (wot'ling)  Street,  England,  one  of 
the  great  Roman  roads,  commencing  at  Dover, 
passing  through  Canterbury  and  Rochester  to 
London,  and  thence  to  Chester  and  York,  and 
north  in  two  branches  to  Carlisle  and  the  Wall 
in  the  neighborhood  of  Newcastle.  Traces  of 
the  ancient  road  are  still  found  in  many  parts 
of  its  course,  and  in  some  it  is  still  an  important 
highway;  a  street  in  London  retains  its  name. 
It  was  the  line  of  division  in  the  treaty  between 
Alfred  and  Guthrum  the  Dane,  and  it  is  still 
the  boundary  between  Warwickshire  and  Leices- 
tershire. Of  the  origin  of  Waetling  nothing  is 
now  remembered ;  it  is  supposed  to  be  a  corrup- 
tion of  Stratum  VitelHanum;  a  trace  also  sur- 
vives in  the  name  Wattlesborough,  a  place  on 
Watling  street  near  Wroxeter  (Uriconium). 

Watlings  (wot'llngz)  Island,  one  of  the 
Bahamas,  British  West  Indies,  lying  220  miles 
northeast  of  Cuba.  It  is  18  miles  long  and  has 
a  lagoon  near  the  centre.  It  is  fertile,  but 
sparsely  inhabited.  It  is  now  generally  admitted 
to  be  the  first  landing  place  of  Columbus,  called 
by  him  San  Salvador 

Watseka,  w6t-s6'ka,  111.,  city,  county-seat  of 
Iroiiuois  County;  on  the  Iroquois  River,  and 
on  the  Chicago  &  E.  I.  and  the  Toledo,  P.  Jc 
W.  R.R.'s;  about  70  miles  south  of  Chicago 
and  100  miles  east  of  Peoria.  It  is  in  an  agricul- 
tural and  stock-raising  region.  The  chief  manu- 
facturing establishments  are  flour  and  grist 
mills,  planing  mills,  knitting  mills,  tile  works, 
and  machine  shops.  There  are  seven  churches, 
public  elementary  schools,  and  two  banks,  cap- 
italized at  $100,000,  with  deposits  amounting  to 
$536,100.    Pop.  2,700. 

Watson,  wdt's6n,  Alfred  Augustus,  Ameri- 
can Protestant  Episcopal  bishop:  b.  New  York 
21  Aug.  1818;  d.  21  April  1905.  He  was  gradu- 
ated from  the  University  of  New  York  in  1837, 
studied  law  and  in  1841  was  licensed  to  practise 
in  the  New  York  Supreme  Court.  He  then 
turned  his  attention  to  theology,  and  in  1845 
took  priest's  orders  in  the  Episcopal  Church. 
During  the  Civil  War  he  served  as  chaplain  in 
the  Confederate  army,  and  in  1884  was  conse- 
crated bishop  of  East  Carolina. 

Watson,  David  T.,  American  lawyer:  b. 
Washington  County,  Pa.,  2  Jan.  1844.  He  was 
graduated  from  Washington  and  Jefferson  Col- 
lege in  1864,  studied  law  at  Harvard  for  two 
years,  was  admitted  to  the  bar  and  has  since 


successfully  engaged  in  law  practice  in  Pennsyl- 
vania. In  1903  he  was  chosen  one  of  the  three 
counsel  fbr  the  United  States  before  the  Alaskan 
Boundary  Commission. 

Watson,  Elkanah,  American  agriculturist: 
b.  Plymouth,  Mass.,  22  Jan.  1758;  d.  Port  Kent, 
N.  Y^,  S  Dec.  1842.  He  was  apprenticed  at  15 
to  John  Brown  of  Providence,  founder  of  the 
famous  mercantile  firm,  and  when  19  was  in- 
trusted by  him  with  $50,000  to  be  invested  in 
cargoes  for  the  markets  of  Europe.  He  made 
the  journey  to  Charleston  successfully  and  his 
journal,  subsequently  published,  is  the  best  ex- 
isting account  of  the  principal  towns  of  the  col- 
onies at  the  time  of  the  Revolution.  He  opened 
a  branch  house  in  Nantes,  France,  in  1779,  meet- 
ing with  much  success  for  three  years,  when  he 
lost  his  property  through  the  crash  of  French 
finances.  He  returned  to  America  in  1784,  en- 
gaged in  trade  between  South  Carolina  and  Haiti 
until  1788,  and  in  1789  removed  to  Albany, 
where  he  was  an  active  promoter  of  public  en- 
terprises. He  projected  an  internal  canal  for 
New  York  State,  founded  the  Albany  Bank,  or- 
ganized the  first  agricultural  society  in  New 
York,  aided  the  establishment  of  western  stage 
routes,  and  was  an  earnest  worker  for  improved 
educational  advantages.  He  removed  to  Port 
Kent  on  Lake  Champlain  in  1828.  He  pub- 
lished: <Tour  in  Holland'  (1790);  'History  of 
Western  Canals  in  the  State  of  New  York' 
^i8ao) ;  'History  of  Agricultural  Societies' 
(1820).  Consult  Winslow  C.  Watson,  'Men 
and  Times  of  the  Revolution,  or  Memoirs  of 
Elkanah  Watson'   (1855). 

Watson,  George  Lennox,  English  naval 
architect:  b.  Glasgow  30  Oct.  1851 ;  d.  12  Nov. 
1904.  After  a  five-years'  connection  (1867-71) 
with  ship-building  firms  he  est^blished  himself 
in  Glasgow  in  1872  as  a  naval  architect.  His 
first  success  was  made  in  1873  with  the  racing 
yacht  Clotilde.  Subsequently  he  designed  more 
than  400  vessels,  including,  besides  racing  yachts, 
passenger,  mail,  and  cargo  steamers,  and  some 
of  the  largest  steam  yachts  afloat.  Among  his 
racing  yachts  were  Vanduara  (for  John  Clark 
of  Paisley)  ;  the  cutter  Britannia  (for  the  Prince 
of  Wales,  now  Edward  VII.),  and  the  Thistle, 
Valkyrie  II.,  and  Valkyrie  III.,  competitors  for 
the  America's  cup. 

Watson,  Henry  Brereton,  Marriott,  Eng- 
lish novelist:  b.  Caulfield,  Melbourne,  Australia, 
20  Dec.  1863.  Graduated  from  Canterbury  Col- 
lege (Christchurch)  in  1883,  he  went  in  1885  to 
England,  where  he  took  up  journalism  in  1887. 
He  wrote  much  for  the  'National  Observer'  and 
was  assistant  editor  of  'Black  and  White'  and 
the  Pall-Mall  Gazette.  Among  his  works  are: 
'Marahuna'  (1888)  ;  'The  Web  of  the  Spider' 
(1891);  'The  Adventurers'  (1898);  'The 
Skirts  of  Happv  Chance'  (1901)  ;  'Tlie  House 
Divided'  (1901) ;  'Godfrey  Merivale'  (1902); 
'.-Vlarms  and  Excursions'  (1903) ;  and  'The 
Block  House  by  Bull's  Ferry'  (1904).  With  J. 
M.  Barrie  he  was  joint-author  of  the  drama 
'Richard  Savage.' 

Watson,  James  Craig,  American  astrono- 
mer: b.  Fingal,  Ontario,  28  Jan.  1838;  d.  Madi- 
son, Wis.,  23  Nov.  i8i8o.  He  was  graduated 
from  the  University  of  Michigan  in  1857,  was 
;  ppointcd  professor  of  astronomy  there  in  1859, 
and  in  1879  accepted  the  chair  of  astronomy  ar 
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the  University  of  Wisconsin.  He  accompanied 
the  eclipse  expeditions  to  Iowa  in  1869  and  to 
Sicily  in  1870,  and  was  in  charge  of  the  expedi- 
tion to  Peking,  China,  for  the  observation  of 
the  transit  of  Venus  in  1874.  He  was  the  dis- 
coverer of  23  asteroids,  and  of  several  comets, 
receiving  the  Lanlade  medal  from  the  Paris 
Academy  in  1870  for  the  discovery  of  six 
asteroids  in  one  year.  In  1867  he  was  elected 
to  the  National  Academy  of  Sciences,  an  insti- 
tution to  which  he  bequeathed  $16,000  for  .a  re- 
search fund  and  the  "Watson  medal.*  He  pub- 
lished: 'Popular  Treatise  on  Comets'  (i860); 
'Theoretical  Astronomy'  (1868) ;  'Tables  for 
Calculation  of  Simple  and  Compound  Interest 
and  Discount'  (1879);  etc. 

Watson,  John,  Canadian  philosopher:  b. 
Glasgow,  Scotland,  25  Feb.  1847.  He  was  grad- 
uated from  Glasgow  University  in  1872  and  in 
the  same  year  was  called  to  the  chair  of  mental 
and  moral  philosophy  at  Queen's  University, 
Kingston.  Ont.  He  has  published  'Kant  and 
His  English  Critics'  (1881)  ;  'Schelling's  Tran- 
scendental Idealism;  a  Critical  Exposition' 
(1882) ;  'The  Philosophy  of  Kant  as  Contained 
in  Extracts  from  His  (Jwn  Writings'  (1888)  ; 
'Comte,  Mill,  and  Spencer,  an  Outline  of  Phi- 
losophy' (1895);  'Hedonistic  Theories,  from 
Aristippus  to  Spencer'  (1895);  'Christianity 
and  Idealism'  (1896);  'An  Outline  of  Philos- 
ophy with  Notes  Historical  and  Critical*  (1898). 

Watson,  John  ("Ian  Maclaken"),  English 
Presbyterian  clergyman  and  author:  b.  Man- 
ningtree,  Essex,  3  Nov.  1850 ;  d.  Mount  Plfasr.nt. 
Iowa,  6  May  1907.  He  was  educated  at  Edi  burgh 
University,  New  College  (Edinburgh),  a. id  the 
University  of  Tubingen,  was  licensed  to  preach 
by  the  free  Church  of  Scotland  in  1874,  and 
;ippoi;ittd  assistant  minister  of  the  Barclay 
Church,  Edinburgh.  In  1875  he  was  ordained 
minister  of  Logiealmond  (Pertshire)  Free 
Church,  whence  he  went  in  1877  to  Free 
Saint  Matthew's,  Glasgow,  and  in  1880  to  the 
Scfton  Park  Presbyterian  Church  of  Liver- 
pool. He  was  Lyman  Reechcr  lecturer  at  Yale 
ni  1896,  and  in  1900  moderator  of  the  synod 
of  the  Presbj'terian  Church  of  Enelaiid. 
Among  his  religiotis  works  are  'The  Upper 
Room'  (189s);  'The  Mind  of  the  Master' 
(1896);  'The  Potter's  Wheel'  (1897);  'Com- 
panions of  the  Sorrowful  Way'  (1898);  'Doc- 
trines of  Grace'  (1900)  ;  and  'The  Life  of  the 
Master'  (1501).  He  also  published  s^everal 
works  of  fiction,  beginning  with  'Beside  the 
Bonnie  Brier  Bush'  (1894),  a  very  successful 
collection  of  sketches  of  life  and  character  in 
Highland  and  semi-Highland  parishes,  and  in- 
cluding further  "The  Days  of  Auld  Lang  Svne' 
(189s),  'Kate  Carnegie'  (1896),  <A  Doctor  of 
the  Old  School'  (1897),  'Afterwards'  (1898), 
and  'Rabbi  Saunderson'    (1898). 

Watson,  John  Crittenden,  American  naval 
officer :  b.  Frankfort,  Ky.,  24  Aug.  1842.  He  was 
graduated  from  the  United  States  Naval  Acad- 
emy in  i860,  was  promoted  master  in  1861,  and 
assigned  to  the  Sabine.  He  was  transferred  to 
the  Hartford,  flagship  of  Admiral  Farragut,  in 

1862,  and  served  under  him  throughout  the  war. 
He  participated  in  the  battles  of  Fort  Jackson 
and'  Saint  Philip,  served  in  the  passage  of  the 
Vicksburg  batteries  in  1862,  of  Fort  Hudson  in 

1863,  and  was  engaged  at  Mobile  Bay  in  1864. 
He    received   rank  as   lieutenant-commander   in 


1866,  as  commander  in  1874,  and  in  1877-80  was 
in  command  of  the  Wyoming.  He  was  light- 
house inspector  in  i88ch-6,  promoted  captain  in 
1887,  and  commodore  in  1897.  In  the  Spatiish- 
American  War  of  1898  he  commanded  the  block- 
ading squadron  on  the  northern  coast  of  Cuba, 
was  transferred  to  the  command  of  the  Oregon 
later  in  that  year,  and  in  1899  succeeded  Admiral 
Dewey  in  charge  of  the  Asiatic  squadron  at 
Manila,  with  rank  as  rear-admiral.  In  1900-2  he 
was  president  of  the  Naval  Examining  Board, 
and  since  then  has  been  president  of  the  Exam- 
ining and  Retiring  Board. 

Watson,  John  Fanning,  American  anti- 
quary: b.  Batsto,  N.  J.,  1780;  d.  Germantown, 
Pa.,  23  Dec.  i860.  He  was  a  bookseller  in  Phil- 
adelphia for  many  years  and  made  a  careful 
study  of  early  and  Revolutionary  history.  His 
publications  include:  'Annals  of  Philadelphia' 
(1830) ;  'Historic  Tales  of  the  Olden  Times  in 
New  York'  (1832)  ;  'Annals  of  New  York  City 
and  State'  (1846);  'History  of  the  United 
States'  (1856). 

Watson,  Musgrave  Lewthwaite,  English 
sculptor :  b.  Hawkdale,  Cumberland,  near  Car- 
lisle, 1804:  d.  London  28  Oct.  1847.  Meeting 
Flaxman  in  London  in  1823  he  gained  the 
friendship  of  that  sculptor,  through  whose  in- 
fluence he  was  admitted  to  the  schools  of  the 
Royal  Academy.  He  subsequently  visited  Rome, 
working  under  Chantrey  (q.v.)  and  Behnes. 
His  productions  include  a  terra  cotta  relief,  'Suf- 
fer Little  Children  to  Come  Unto  Me' ;  and 
statues  of  Flaxman,  Nelson,  Chaucer,  and  Queen 
Elizabeth. 

Watson,  Paul  Barron,  American  author: 
b.  Morristown,  N.  J.,  25  March  1861.  He  was 
graduated  from  Harvard  in  1881,  subsequently 
studied  law  and  was  admitted  to  the  bar,  and 
has  practised  in  Boston.  His  published  writings 
are  a  'Bibliography  of  the  Pre-Columbian  Dis- 
coveries of  America,'  privately  printed  in  1881, 
and  included  in  the  4th  (enlarged)  edition  of 
'America  Not  Discovered  by  Columbus,'  by 
R.  B.  Anderson  (q.v.)  ;  'Marcus  Aurelius  An- 
toninus' (1884),  the  first  extended  biography  of 
the  subject  in  English ;  and  'The  Swedish  Revo- 
lution under  Gustavus  Vasa'  (1889). 

Watson,  Richard,  English  Anglican  prel- 
ate; b.  Heversham,  Westmoreland,  August 
1737;  d.  Calgarth  Park,  Westmoreland,  4  June 
1816.  He  was  graduated  from  Trinity  College, 
Cambridge,  in  1759,  became  professor  of  chem- 
istry there  in  1764,  and  in  1771  was  appointed 
rcgius  professor  of  divinity.  He  became  arch- 
deacon of  Ely  in  1780,  and  in  1782  was  conse- 
crated bishop  of  Llandaff.  His  writings  include : 
'An  Apology  for  Christianity'  (1776);  '(Chem- 
ical Essays'  (5  vols.,  1781-8)  ;  'An  Apology  for 
the  Bible'  (1796)  ;  etc.  Consult  his  son  Rich- 
ard :  'Anecdotes  of  the  Life  of  Richard  Wat- 
son' (1817). 

Watson,  Richard,  English  Methodist  cler- 
gyman: b.  Barton-upon-Humber,  Lincolnshire, 
22  Feb.  1781 ;  d.  London  8  Jan.  1833.  He  joined 
the  Wesleyan  Methodists  at  15  and  began  preach- 
ing. He  was  ordained  in  1800,  and  shortly  after- 
ward joined  the  Methodists  of  the  New  Connec- 
tion, returning  to  the  Wesleyans  in  1812.  He 
^vas  appointed  secretary  of  the  Wesleyan  Mis- 
sionary Society  in  1817,  and  in  1826  was  presi- 
dent of  the  conference.  He  was  for  a  time 
editor    of    the    Liverpool    Courier    and    wrote . 
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'Apology  for  the  People  Called  Methodists' 
(1800)  ;  'Life  of  the  Rev.  John  Wesley*  (1831)  ; 
'A  Biblical  and  Theological  Dictionary'  (1831)  ; 
<An  Exposition  of  the  Gospels  of  Matthew  and 
Mark'  ( 1833)  ;  etc.  His  collected  works  were 
edited  by  Thomas  Jackson,  in  13  vols.,  1834-7, 
with  'Memoir.' 

Watson,  Robert  Spence,  English  publicist 
and  lawyer:  b.  Gateshead  8  June  1837.  He  was 
educated  at  University  College,  London,  and  es- 
tablished a  law  practice  in  (^teshead  and  New- 
castle. He  was  president  of  the  National  Lib- 
eral Federation  in  1890-1902,  and  has  taken  an 
active  part  in  educational  movements  in  New- 
castle. He  is  also  known  for  his  writings  on 
economic  subjects,  particularly  the  labor  ques- 
tion. His  publications  include  'Industrial 
Schools'  (1867);  'Higher  Education  in  Bor- 
oughs' (1868)  ;  'The  History  of  English  Rule 
and  Policy  in  South  Africa'  (1879)  ;  'Irish  Land 
Law  Reform'  (1881);  'The  Relations  of  Labor 
to  Higher  Education'  (1884)  ;  'Boards  of  Con- 
ciliation and  Arbitration  and  Sliding  Scales' 
(1886);  'The  Peaceable  Settlement  of  Labor 
Disputes'  (1889) ;  'Labor,  Past,  Present,  and 
Future'  (1889)  ;  'The  Recent  History  of  In- 
dustrial Progress'  (1891);  and  'The  Duties  of 
Citizenship'   (1895). 

Watson,  Serene,  American  botanist:  b. 
East  Windsor  Hill,  Conn.,  i  Dec.  1826;  d.  Cam- 
bridge, Mass.,  9  March  1892.  He  was  graduated 
from  Yale  in  1847,  studied  medicine  at  the  Uni- 
versity of  New  York,  and  in  1867-9  was  botanist 
to  the  government  exploration  of  the  40th  paral- 
lel under  Clarence  King  (q.v.).  In  1871  he  be- 
came assistant  curator  at  the  Gray  Herbarium  at 
Harvard,  and  from  1874  until  his  death  was  cura- 
tor there.  He  was  elected  fellow  of  the  Na- 
tional .Academy  of  Sciences  in  1889.  Among  his 
publications  are:  'Botany,'  Vol.  V.  of  'Reports 
on  the  Geological  Exploration  of  the  40th  Par- 
allel' (1871);  'Bibliographical  Index  to  North 
American  Botany,  Part  I.,  Polypetalae'  (1878); 
with  W.  H.  Brewster  and  Asa  Gray,  'Botany  of 
California'   (2  vols.,  1876-86)  ;  etc. 

Watson,  Thomas,  English  poet:  b.  Lon- 
don aijout  1557;  d.  1592.  While  his  fame  may 
seem  to  have  been  eclipsed  by  that  of  Spenser 
and  Sidney,  among  his  contemporaries  he  was 
equally  popular  for  his  pastoral  and  love  poetry. 
He  lived  in  a  learned  age  and  translated  the 
'Antigone'  of  Sophocles  into  very  elegant 
Latin.  His  'Meliboeus,  Thomse  Watsoni;  seu, 
Ecloga  in  Obitum  Domini  Francisci  Walsing- 
hami,  Equitis  Aurati'  (1590)  was  a  graceful 
Vergilian  tribute  to  the  memory  of  the  states- 
man and  diplomat  Francis  Walsingham  (q.v.). 
His  sonnets,  'Tears  of  Fancie;_  or  Love  Dis- 
dained,' evidently  gave  suggestions  to  Shake- 
speare in  the  composition  of  his  'Sonnets.'  Con- 
sult   Arber,  'English  Reprints'  (1892). 

Watson,  Thomas  Edward,  American 
lawyer  and  politician:  b.  Columbia  County,  Ga., 
5  Sept.  1856.  He  entered  Mercer  University  but 
did  not  complete  the  course  there,  and  then  took 
up  the  study  of  law  and  was  admitted,  to  the 
bar  in  1875.  He  began  the  practice  of  his  pro- 
fession at  Thompson,  Ga.,  and  rapidly  attained  a 
reputation  as  one  of  the  leading  lawyers  of  the 
State.  In  politics  he  was  at  first  a  Democrat; 
was  elected  to  the  State  legislature  in  1882,  and 
served  as  Democratic  elector-at-large  in    1888. 


He  was  active  in  the  Farmers'  Alliance  move- 
ment, and  finally  affiliated  himself  with  the  Peo- 
ple's Party;  in  1890  he  was  elected  to  Congress 
on  the  Populist  ticket,  and  for  some  time  edited 
a  Populist  paper  at  Atlanta.  While  in  Con- 
gress he  obtained  the  first  appropriation  for  the 
rural  free  delivery  of  mail.  In  1896  he  was  the 
nominee  of  the  People's  Party  for  vice-presi- 
dent. Since  then  he  has  devoted  himself  to 
his  law  practice,  and  to  historical  writing.  His 
publications  include  'The  Story  of  France' 
(1898);  'Life  of  Napoleon'  (1902);  and  'Life 
and  Times  of  Thomas  Jefferson'  (1903). 

Watson,  William,  American  scientist:  b. 
Nantucket,  Mass.,  19  Jan.  1834.  He  was  grad- 
uated from  the  Lawrence  Scientific  School  of 
Harvard  in  1857;  was  an  instructor  there  in 
1857-9;  in  1859-63  was  in  Europe  collecting  in- 
formation on  technical  education,  which,  when 
communicated  to  W.  B.  Rogers,  was  made  the 
basis  of  the  organization  of  the  Massachusetts 
Institute  of  Technology;  and  from  1865  to  1873 
was  professor  of  mechanical  engineering  and 
descriptive  geometry  in  that  institution.  In  1884 
he  was  elected  secretarj;  of  the  American  Acad- 
emy of  Arts  and  Sciences.  In  addition  to 
nurnerous  technical  papers,  he  has  published 
various  writings,  including:  'Technical  Educa- 
tion' (1872) ;  'Course  in  Descriptive  Geometry' 
(1873);  'Courses  in  Shades  and  Shadows' 
(1889) ;  'The  Civil  Engineering,  Architecture, 
and  Public  Works  of  the  Paris  Exposition  of 
1889'  (1891);  and  'The  International  Water 
Transportation  Congress,  Chicago,  1893'  (1894). 

Watson,  William,  English  poet:  b.  Burley- 
in-Wharfedale,  Yorkshire,  2  Aug.  1859.  He  was 
privately  educated,  and  in  18&)  published  his 
first  volume  of  verse,  'The  Prince's  Quest,  and 
Other  Poems,'  which  showed  the  influence  of 
Keats  and  William  Morris,  and  found  favor 
with  Rossetti.  In  1884  he  issued  his  'Epigrams 
of  Art,  Life,  and  Nature,'  containing  much 
highly-finished  work,  but  it  was  not  till  the 
publication  of  'Wordsworth's  Grave,  and  Other 
Poems,'  in  1890,  that  he  gained  adequate  recog- 
nition. The  volume  of  his  'Poems'  published  in 
1892  was  a  reprint  of  the  1890  volume  with  the 
addition  of  26  new  pieces.  Of  'Lachryma 
Musarum,  and  Other  Poems'  (1892),  the  title- 
poem  is  a  fine  eulogy  of  Lord  "Tennyson.  'The 
Eloping  Angels'  followed  in  1893,  'Odes,  and 
other  Poems,'  in  1894,  and  'The  Father  of  the 
Forest,  and  Other  Poems,'  in  1895.  To  1896 
belong  two  volumes  of  sonnets  on  the  Armen- 
ian atrocities,  with  the  titles  'The  Year  of 
Shame'  and  'The  Purple  East' ;  to  1897,  'The 
Hope  of  the  World,  and  Other  Poems.'  His 
'Collected  Poems'  (1898)  ought  rather  to  be 
called  'Selected  Poems,'  since  from  them  are 
excluded  all  of  the  1880  and  1893  volumes,  more 
than  half  of  the  'Epigrams,'  most  of  'The  Year 
of  Shame,'  and  portions  of  the  other  volumes. 
He  wrote  in  1902  one  of  the  more  prominent 
odes  on  the  coronation  of  Edward  VII.^  and  in 
1903  'For  England.'  He  has  written  m  prose 
a  volume  of  literary  essays,  'Excursions  in  Crit- 
icism' (1803).  _  Watson's  work  is  carefully 
wrought,  reflective  in  tone,  and  marked  by  an 
air  of  distinction.  It  has  been  sometimes  criti- 
cised as  occasionally  too  closely  an  echo  of 
greater  poets.  He  was  prominently  mentioned 
as  a  possible  successor  to  Tennyson  in  the  lau- 
reatesliio. 
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Watsonville,  w6t's6n-vil,  Cal.,  city  in 
Santa  Ctuz  County;  on  the  Pajaro  River,  and 
on  the  Southern  Pacific  Railroad;  about  five 
miles  from  Monterey  Bay,  an  arm  of  the  Pacific 
Ocean,  and  i8  miles  southeast  of  Santa  Cruz.  It 
is  in  an  agricultural  and  fruit-growing  region. 
Sugar  beets  are  one  of  the  chief  products  grown 
in  the  vicinity.  The  principal  manufacturing 
establishment  is  the  sugar  beet  factory;  which 
has  a  beet-crushing  capacity  of  over  i,ooo  tons 
and  a  sugar  tnanuutcturing  capacity  of  over  200 
tons  each  day.  There  are  four  state  banks, 
capitalized  for  $180,000,  and  with  deposits 
amounting  to  $1,468,000.  Pop.  (1910  est.) 
3.500. 

Watt,  wot,  James,  Scottish  engineer:  b. 
Greenock,  Renfrewshire,  19  Jan.  1736 ;  d.  Heath- 
field,  near  Birmingham,  Staffordshire,  25  Aug. 
1819.  Having  determined  to  adopt  the  trade  of 
mathematical  instrument  maker,  he  spent  a 
year  in  London  learning  the  art,  in  which  he 
attained  great  dexterity,  and  after  his  return 
endeavored  to  set  himself  up  in  business  in  Glas- 
gow. In  this  he  might  not,  perhaps,  have  suc- 
ceeded, owing  to  the  opposition  of  other  workers 
in  the  trade,  had  he  not  been  appointed  (1757) 
mathematical  instrument  maker  to  the  univer- 
sity, which  was  outside  of  the  jurisdiction  of  the 
Glasgow  municipality.  While  thus  employed  he 
was  also  active  m  preparing  surveys  and  reports 
in  connection  with  canal,  river,  and  harbor  work. 
It  was  during  this  period  that  he  thought  of  and 
completed  most  of  his  improvements  of  the 
steam-engine.  The  idea  of  a  separate  condenser 
first  occurred  to  him  in  1764,  and  in  January 
1769  he  took  out  the  patent  for  the  improve- 
ments of  the  steam-engine  in  which  this  idea 
was  applied.  Previous  to  Watt's  time,  the  cylin- 
der itself  had  been  used  as  a  condenser,  and  the 
jet  of  cold  water  introduced  into  the  cylinder  to 
condense  the  steam  so  reduced  the  temperature 
of  the  cylinder  that  three  times  as  large  a  sup- 
ply of  steam  (so  Watt  estimated)  was  de- 
manded as  was  really  needed.  Watt,  therefore, 
set  to  work  to  condense  the  steam  in  a  separate 
receptacle.  The  change  was  so  important  as  to 
make  him  almost  the  inventor  of  the  modern 
engine.  But  it  was  not  till  the  year  1774  that 
he  united  with  Matthew  Boulton  (q.v.),  a  manu- 
facturer at  Birmingham,  in  order  to  carry  his 
improvements  into  execution.  In  consequence 
of  this  he  removed  to  Soho,  near  Birmingham, 
where  the  establishment  in  which  his  steam- 
engines  were  manufactured  soon  acquired  a 
European  fame.  He  retired  from  the  business 
in  1800,  when  his  patent,  which  had  been  re- 
newed in  177s  for  25  years,  expired.  Watt  was 
a  fellow  of  the  Royal  Societies  both  of  London 
and  Edinburgh,  and  one  of  the  few  natives  of 
Great  Britain  who  have  been  elected  members 
of  the  National  Institute  of  France.  Besides 
the  expedient  of  the  condenser,  Watt  made  also 
other  improvements  in  the  steam-engine.  He 
devised  the  sun-and-planet  gear  wheel,  made  use 
of  the  expansion  principle  to  obtain  the  double 
engine,  applied  the  governor  to  the  regulation 
of  the  speed  of  steam-engines.  He  also  patented 
a  fuel-saving  furnace,  invented  copying  ink,  and 
independently  discovered  the  chemical  compo- 
sition of  water.  He  had  a  powerful  memory, 
and  the  range  of  his  reading  was  very  wide. 
Chemistry,  architecture,  music,  law,  metaphysics, 
and  language  were  the  principal  subjects  which. 


in  addition  to  physical  science  and  its  practical 
applications,  engaged  his  attention,  and  in  all  of 
them  his  knowledge  was  wonderfully  extensive, 
minute,  and  accurate.  For  an  account  of  the 
improvements  that  Watt  effected  in  the  steam- 
engine  see  Steam-engine.  The  significance  of 
his  work  places  him  among  the  foremost  of  in- 
ventors. Consult  further:  Muirhead,  'Origin 
and  Progress  of  the  Mechanical  Inventions  of 
James  Watt>  (1854);  a  <Life>  abridged  from 
the  preceding  (1858)  ;  Smiles,  'Lives  of  Boulton 
and  Watt>  (1865)  ;  Thurston,  <The  Growth  of 
the  Steam- Engine'  (1879)  ;  and  an  article  by 
Cowper  in  the  'Transactions*  of  the  Institution 
of  Mechanical  Engineers  for  1883. 

Watt,  in  electricity,  the  unit  of  activity  or 
rate  of  doing  work.  It  is  measured  by  the  prod- 
uct of  the  voltage  or  electromotive  force  of  the 
source  into  the  current  supplied.  Thus  a  dy- 
namo which  is  yielding  30  amperes  at  a  voltage 
of  100  is  working  with  an  activity  of  3,000  watts. 
The  watt  is  equal  to  0.735  foot-pound  per  sec- 
ond ;  so  that  one  horse-power  per  second  is  equal 
to  746  watts.  It  is  customary  to  use  the  kilo- 
watt as  the  practical  unit  See  Ohm;  Unit; 
Volt. 

Watteau,  va-to,  Jean  Antoine,  French 
painter:  b.  Valenciennes  10  Oct.  1684;  d. 
Nogent-sur-Marne  18  July  1721.  His  parents, 
whose  situation  in  life  was  humble,  with  diffi- 
culty contrived  to  give  him  the  instructions  of  a 
very  inferior  master  in  the  country.  In  1702  he 
went  to  Paris,  in  company  with  a  scene-painter, 
with  whom  he  continued  to  work  for  a  few 
months.  Soon  after  he  found  employment  with 
one  Gaude  Gillot,  who,  although  only  a  painter 
of  decorations  for  ballets,  and  a  designer  of 
costumes  and  of  patterns  for  tapestry,  was  a  true 
artist.  With  him  he  found  an  opportunity  of 
practising  in  all  these  branches  of  art,  and  when 
he  left  him  he  found  another  master  in  Claude 
Audran,  a  very  able  man,  keeper  of  the  Luxem- 
bourg, who  was  of  great  service  to  him  in  open- 
ing to  him  the  famous  gallery  of  the  palace  in 
which  Rubens  had  "painted  in  allegory  the  his- 
tory of  Marie  de  Medicis.  From  the  study  of 
the  great  Flemish  master  he  improved  his  color- 
ing, and  when  he  left  Audran  1709  he  was  a  con- 
summate master  of  his  art  and  a  painter  of 
"Fetes  Galantes."  He  now  began  to  paint  on 
his  own  account,  but  met  at  first  with  little  en- 
couragement. He  failed  to  secure  the  "Prix  de 
Rome,*  which  would  have  enabled  him  to  visit 
Italy,  but  soon  afterward  scored  a  triumph  by 
his  <Un  Depart  de  Troupes.'  He  was  admitted 
to  the  Academic  in  1717  as  a  painter  of  "Fetes 
Galantes,"  and  produced  many  pictures  whose 
ppwer  and  grace  in  drawing  and  coloring  his 
rivals  strove  in  vain  to  emulate.  His  subjects 
were  all  genre,  military,  and  civil.  He  excelled 
in  reproducing  the  costumes,  airs,  and  graces  of 
the  fashionable  world  of  his  time.  His  'L'occu- 
pation  selon  I'Age'  sold  in  1891  for  $27,300.  A 
year  or  two  before  his  death  he  went  to  Eng- 
land, in  order,  it  is  said,  to  consult  a  certain  Dr. 
Meade  regarding  his  health,  which  was  never 
robust.  He  remained  a  year,  and  seems  to  have 
received  more  injury  to  his  health  from  the  Eng- 
lish climate  than  benefit  from  the  doctor's  pre- 
scriptions and  returned  to  France  only  to  die  in 
the  arms  of  his  friend  Gersaint. 

Consult:  Goncourt,  'Catalogue  raisonne  de 
I'cEuvre  peint,  dessin^  et  grave  d'.^ntoine  Wat- 
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teau'  (187s) ;  Pater,  <A  Prince  of  Court  Paint- 
ers*  (in  < Imaginary  Portraits,'  1887). 

Watterson,  w6t'er-s6n,  Henry,  American 
journalist:  b.  Washington,  D.  C,  16  Feb.  1840. 
He  was  privately  educated,  and  began  journal- 
istic work  as  editorial  writer  for  the  Washing- 
ton Star.  In  1861  he  joined  the  Confederate 
army  as  a  private,  and  later  was  aide-de-camp 
to  Generals  Forrest  and  Polk.  In  1862  he  with- 
drew from  the  army  to  edit  the  Rebel  at  Chat- 
tanooga, a  daily  paper,  recognized  as  an  organ 
of  the  Confederate  government,  but  in  1864  re- 
turned to  the  army,  and  had  part  in  Gen.  John- 
ston's campaign,  and  the  siege  of  Atlanta.  After 
the  war  he  revived  the  publication  of  the  Nash- 
ville Republican  Banner;  and  in  1867  became  ed- 
itor of  the  Louisville  Journal.  This  paper  he 
united  with  the  Courier,  under  the  name  of  the 
Courier-Journal,  of  which  he  became  editor-in- 
chief  and  which  he  has  made  one  of  the  leading 
Southern  newspapers.  He  has  been  active  in 
politics  as  a  member  of  the  Democratic  party; 
was  delegate-at-large  to  every  Democratic  Na- 
tional Convention  from  1872-92,  and  was  per- 
manent chairman  of  that  of  1876.  He  was  a 
member  of  Congress  in  1876-^.  Though  a 
staunch  supporter  of  Tilden  for  the  presidency, 
yet  in  Congress  he  was  one  of  the  leaders  in 
obtaining  a  peacSable  adjustment  of  the  election 
dispute,  and  api)roved  the  appointment  of  the 
Electoral  Commission  ((^.v.).  In  1896  he  re- 
fused to  support  the  Chicago  platform  of  the 
Democratic  Party,  and  was  ainliated  with  the 
Gold  Democrats.  As  speaker  and  editor  he  has 
been  a  consistent  advocate  of  free  trade,  and 
particularly  of  a  policy  of  conciliation  between 
the  North  and  the  South.  He  has  published 
^Oddities  of  Southern  Life  and  Character' 
(1882) ;  'History  of  the  Spanish- American 
War*  (1899)  ;  and  < Abraham  Lincoln'  (1899). 

Waftle-bird,  or  Wattle-crow,  an  Austra- 
lian honey  eater  (Anthocharra  carunculata) ,  so 
named  from  the  large  reddish  wattles  on  its 
neck.  It  is  about  the  size  of  a  magpie,  and  is 
of  bold,  active  habits. 

Wattles,  arborescent  shrubs  {Acacia)  of 
Australia  and  Tasmania,  in  some  places  grow- 
ing to  good-sized  trees.  They  have  foliage 
which  is  compound  or  reduced  to  phyllodia,  and 
pretty,  crowded  flowers,  in  globose  or  cylin- 
drical heads.  The  wattles  furnish  a  gum,  used 
as  an  adhesive  in  cotton-printing;  the  stems 
make  poles,  which  are  serviceable  for  many 
*bush"  purposes.  The  bark  is  a  valuable  tan- 
ning material,  known  as  mimosa-  or  wattle-bark, 
and  many  of  the  acacia  forests  have  been  killed 
by  the  stripping  of  their  cortex  for  this  pur- 
pose. A  good  quality  of  tan-bark  is  obtamed 
from  A.  decurrens  and  A.  mollissima,  the  black, 
green,  or  feathered  wattle  found  also  in  South 
Africa.  It  is  one  of  the  most  graceful  of  the 
acacias,  and  least  destructive  of  this  thorny 
race  to  person  and  clothing.  The  silver  wattle 
{A.  dealbata)  is  a  taller  tree  than  the  black 
wattle,  with  ashen-tinted  young  foliage.  The 
African  wattle  is  A.  natalitia;  the  Alpine,  A. 
pravissima,  from  the  Victorian  Alps.  A.  juni- 
perina,  the  prickly  wattle,  is  an  evergreen  shrub 
of  Australasia.  The  raspberry-jam  wattle  iA. 
acuminata)  of  the  same  region,  yields  a  cabinet 
wood,  having  the  odor  of  that  sweetmeat.  The 
wa'laby-    (A.   rigens)    and   varnish-wattle    (A. 
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verniciAua),  are  also  Australian  shrubs.  The 
soap-pod  wattle  is  the  same  as  the  soap-nut 
(q.v.)  of  India.  Savannah  wattles  are  West 
Indian  trees  (Citharexylum  guadrangulare  and 
C.  cinerea)  of  the  verbena  family. 

Watts,  wots,   George  Frederick,    English 
painter:    b.   London  23  Feb.   1817;    d.   there  i 
July  1904,     He  studied  in  the  Royal  Academy 
and  in    1837  exhibited  there    two   portraits  of 
young    ladies    and    a    subject-picture    entitled 
*The    Wounded    Heron,'  and  afterwards  con- 
tributed to  various  art  exhibitions,  notably  the 
Royal  Academy,  the  Grosvenor  Gallery,  and  the 
New    Gallery,   about   300    pictures    of    various 
kmds.    Some  of  these  are  landscapes  and  sea- 
scapes; a  few,  such  as   'The  Sempstress'   and 
'Under  the  Arch,'   portray  contemporary  life; 
but  the  finest  and  most  characteristic  are  por- 
traits and  allegorical  or  ideal  subjects.    His  por- 
traits include  those  of  the  most  eminent  men 
and  women  of  his  age,  and  perhaps  form  his 
chief  claim  to  renown,  as  they  were  the  basis  of 
his  reputation  as  an  artist    Of  his  other  pictures 
the  following  may  be  mentioned:  'Isabella  Find- 
ing Lorenzo  Dead'    (1840);  'Paolo  and  Fran- 
cesca'    (1848) ;    'Orlando    Pursuing   the    Fata 
Morgana'    (1848);    'Life's    Illusions'    (1849); 
'Sir  Galahad'  (1862)  ; 'The  Wife  of  Pygmalion' 
f  1868) ;  'The  Return  of  the  Dove  to  the  Ark' 
(1869);    'Daphne'     (1870);    'Fata    Morgana' 
(1870);    'The   Curse   of  Cain'    (1872);    'The 
Prodigal'      (1873) ;      'Dedicated     to     all     the 
Churches'    (1875);   'The  Dove  that  Returned 
not  Again'   (1877);  'Love  and  Death'   (1877); 
'Time  and  Death'    (1878),  like  the  preceding, 
one  of  his  most  notable  pictures;  'Orpheus  and 
Eurydice'      ( 1879) ;     *  Paolo    and     Francesca' 
(1879);  'Psyche'    (1880);   <The  Rider  on  the 
Pale  Horse,'   'The  Rider  on  the  Black  Horse,' 
'The     Rider     on     the     White     Horse,'     and 
'The  Rider  on  the  Red  Horse,'  all  apocalyptic 
pictures    of    1883;    'Love    and    Life'     (1J84) ; 
'Rain    Passing    Away'     (1884) ;    'The    Angel 
of    Death'     (1888);    'The    Wife    of    Plutus' 
(1889);  'She  Shall  be  Called  Woman'   (1892), 
a     large    picture    of    Eve;     'For     He     Had 
Great     Possessions'     (1894) ;     'The    Outcast' 
(1895);     'Jonah'      (1895);     *Eve     Tempted' 
and    'Eve   Repentant'    (1896);    'Love   Trium- 
phant'   (1898);  'Court  of  Death'   (1902).    He 
was  in  Italy  during  1843-7,  and  was  powerfully 
influenced  by  Titian  and  Tintoretto.     In   1847 
his  colossal  oil-pictures  of  'Echo'  and  'Alfred 
inciting  the  Saxons  to  prevent  the  Landing  of 
the  Danes'  were  awarded  a  prize  of  ;£soo  in  an- 
other Westminster  Hall  competition.   The  latter 
of  these  now  adorns  a  committee  room  of  the 
Houses  of  Parliament.    He  completed  a  fresco, 
'St  George  Overcomes  the  Dragon,'  in   1853, 
for  the  Houses  of  Parliament,  and  at  a  later 
date  painted  in  fresco  the  west  end  of  the  new 
hall  at   Lincoln's  Inn.     After   1896  he  was  on 
the  list  of  retired  academicians.     A  large  num- 
ber of  his  portraits,   presented  by  him   to  the 
nation,  are  now;  in  the  National  Portrait  Gallery, 
and  some  of  his  best  allegorical  paintings  were 
presented  to  the  National  Gallery  of  finish  Art 
(Tate    Gallery).      To    use    his    own    words,   he 
painted  ideas  rather  than  objects,  and  the  poetic 
idealism   to  which   he  was  faithful    throughout 
all  his  long  career  stood  in  the  way  of  exten- 
sive popularity.     His  drawing  was  of  the  utmost 
correctness   and   his   coloring  often   extremely 


Digitized  by 


Google 


WATTS  —  WAUKEGAN 


fine,  but  while  his  allegorical  subjects  were  often 
great  in  conception-  and  treatment  they  some- 
times required  too  much  literary  exposition  to 
appeal  to  the  ordinary  picture  lover  in  a  clear 
and  direct  manner.  'Consult  Monkhouse,  'Brit- 
ish Contemporary  Artists'  ( 1889) ;  Bateman, 
<G.  F.  Watts  >  (igoi);  Chesterton,  <G.  F. 
Watts'   (1904). 

Watts,  Isaac,  English  Congregational 
divine:  b.  Southampton  17  July  1674;  d.  Stoke, 
Newington,  London,  25  Nov.  1748.  He  was 
educated  for  the  ministry  at  an  academy  in 
Stoke-Newington.  In  1696-1702  he  was  a  pri- 
vate tutor,  in  1699-1702  was  assistant  to  Isaac 
Chauncy,  minister  of  the  Congregational  chapel 
in  Mark  Lane,  London,  and  in  1702  succeeded  to 
the  pastorate.  The  congregation  here  was  a 
distinguished  one.  Watts  remained  nominally 
pastor  until  his  death,  though  from  1713  ill- 
health  frequently  interrupted  his  ministry,  and 
Samuel  Price  was  made  co-pastor.  Watts  had 
in  his  own  time  great  popularity  as  a  writer,  his 
manuals  of  religious  instruction  and  his  works 
of  popular  divinity  having  large  circulation; 
while  his  'Horae  Lyricse'  (1706)  'admitted  him 
to  Johnson's  'Lives  of  the  Poets'  and  was  re- 
printed in  i8;}4  in  a  series  of  'Sacred  Classics' 
with  a  memoir  by  Southey,  and  his  hymns,  num- 
bering in  all  about  6oOj  were  the  chief  part  of 
the  psalmody  of  English  Nonconformist  con- 
gregations. At  the  beginning  of  the  i8th  cen- 
tury only  a  few  unimportant  hymns  had  been 
written  for  Dissenters'  use,  the  rule  of  Calvin 
having  permitted  only  canticles  and  metrical 
Psalms.  The  dearth  of  suitable  tunes  and  the 
custom  of  *lining  out®  hampered  Watts'  work; 
he  had,  too,  many  defects  in  rhyme  and  dic- 
tion, was  at  times  rhetorical  and  at  others  pro- 
saic. But  his  best  hymns  are  among  the  finest 
in  English.  Many  are  found  in  all  hymn-books, 
and  about  a  dozen  remain  in  very  general  use. 
A  collection  was  made  in  1707,  a  second  edition 
appearing  in  1709.  He  published  in  1722-4  doc- 
trinal treatises  of  an  Arian  tendency,  but 
grounds  are  wanting  for  believing  that  he  finally 
passed  to  that  position.  His  'Works'  were 
edited  by  Jennings  and  Doddridge  in  1753;  the 
'Posthumous  Works'  were  published  in  1779. 
The  former  were  reprinted  with  additions,  and 
a  memoir  by  Burder,  in  1810.  Consult  further: 
Gibbons,  'Memoirs'  (1780);  Milner,  'Life' 
(1834);  Hood,  'Life>  (1875);  Julian,  'Diction- 
ary of  Hymnology'  (1892). 

Watts,  Thomas  Hill,  American  politician: 
b.  Butler  County,  Ala.,  3  Jan.  1819;  d.  Mont- 
gomery, Ala.,  16  Sept  1892.  He  was  graduated 
from  the  University  of  Virginia  in  1840,  estab- 
lished a  law  practice  in  Greenville,  Ala.,  was 
elected  to  the  State  legislature  in  1842,  1844-S, 
and  to  the  State  senate  in  1853.  He  opposed 
the  secession  movement,  but  upon  the  secession 
of  Alabama  accepted  the  situation.  He  was 
appointed  colonel  in  the  Confederate  army  and 
fought  at  Shiloh,  but  resigned  shortly  after- 
ward to  become  attorney-general  in  the  Con- 
federate cabinet.  He  was  elected  governor  of 
Alabama  in  1863,  but  was  unseated  by  the  Fed- 
eral government  at  the  close  of  the  war.  He 
was  thereafter  engaged  in  law  practice  at  Mont- 
gomery, and  with  the  exception  of  1880-1,  when 
he  served  in  the  legislature,  held  no  further 
public  office. 

Watt's  Dyke.     See  Offa's  Dyke. 


Watts-Diin'ton,  Theodore,  English  poet, 
critic,  and  novelist:  b.  St  Ives,  Huntingdon- 
shire, 1836.  He  was  educated  privately  at  Cam- 
bridge and  for  a  time  studied  law,  but  had 
already  gained  a  reputation  as  a  writer  of  son- 
nets When  he  joined  the  staff  of  the  'Examiner' 
as  literary  and  art  critic.  On  leaving  the  'Ex- 
aminer' he  joined  the  'Athenaeum'  staff,  and 
for  many  years  has  been  one  of  the  chief  con- 
tributors to  that  review,  his  criticisms  of  poetry 
being  of  the  most   illuminating  character.    In 

1897  he  publislied  a  poem  entitled  'Jubilee 
Greeting  at  Spithead  to  the  Men  of  Greater 
Britain,'  which  met  with  wide_  appreciation; 
and  in  the  same  year  collected  in  'The  Com- 
ing of  Love,  and  Other  Poems,'  some  of  the 
more  important  of  his  poetical  contributions  to 
the  'Athenaeum'  and  other  literary  journals. 
'Aylwin,'    a   novel   or   romance   published    in 

1898  (privately  printed  1883),  forms  a  striking 
prose  counterpart  to  'The  Coming  of  Love,* 
and  contains  excellent  pictures  of  gypsy  life. 
Watts-Dunton  has  also  contributed  largely  to 
the  'Nineteenth  Century'  and  other  periodicals. 
Several  of  the  notices  in  Ward's  'English 
Poets'  are  from  his  pen,  and  the  valuable  crit- 
ical article  on  poetry  in  the  'Encyclopaedia 
Britannica'  was  written  by  him.  Later  publica> 
tions  are:'  'The  Christmas  Dream'  (1901), 
and  'The  Renaissance  of  Wonder'  (1902).  On 
occasion  Watts-Dunton  makes  free  use  of  the 
Romany  dialect,  which  he  has  carefully  studied. 
His  best  work  is  probably  the  critical,  especially 
that  dealing  with  the  principles  of  verse.  Con- 
sult: Miles,  'Poets  and  Poetry  of  the  Century,' 
Vol.  IV.  ( 1901 );  also  an  article  in  the  'Idler,' 
Vol.  v.,  and  one  by  Nicoll  in  the  'Contem- 
porary,' Vol.  LXXIV. 

Waugh,  wa,  Arthur,  English  author:  b. 
Midsomer  Norton,  Somerset,  24  Aug.  1866.  He 
was  graduated  from  Oxford  in  1889,  became  a 
journalist  in  London  in  1890,  was  London  cor- 
respondent of  the  New  York  'Critic'  in  1893-7, 
and  in  1894  was  sub-editor  of  the  London  'New 
Review.'  He  acted  as  literary  adviser  to  Kegan 
Paul  and  Company  in  1895-1902,  and  is  now 
managing  director  of  the  London  publishing 
firm  of  Chapman  &  Hall.  He  has  written: 
'Gordon  in  Africa'  (1888);  'Alfred,  Lord 
Tennyson,  a  Study'  (1892)  ;  'Legends  of  the  ' 
Wheel'  (1898);  etc.;  and  has  edited:  John- 
son's 'Lives  of  the  Poets'  (6  vols.,  1896)  ;  Bio- 
graphical edition  of  Dickens  (19  vols.,  1902-3)  ; 
and  other  works. 

Waukegan,  wa-ke'gan,  111.,  city,  county- 
seat  of  Lake  County;  on  Lake  Michigan,  and 
on  the  Chicago  &  N.  W. ;  the  Elgin,  J.  &  E. 
(Belt  Line)  R.R.'s;  35  miles  north  of  Chicago, 
and  50  miles  south  of  Milwaukee.  There  are 
two  electric  lines  which  connect  the  city  with 
the  lake  ports  and  near-by  villages  and  towns. 
The  city  is  on  a  bluff  about  80  feet  above  the 
lake,  "rhere  is  a  fine  beach  and  a  good  harbor, 
which  has  been  improved,  thus  giving  Wauke- 
gan the  advantages  of  the  lake  traffic.  It  is  in 
an  agricultural  region,  but  the  city_  is  best 
known  for  its  manufacturing  industries.  The 
chief  industrial  establishments  are  steel  and 
wire  works,  \vhich  have  about  2,000  employees; 
sugar  refineries,  1,600  employees ;  brass  and 
iron  works,  200;  tannery,  100;  wood-working 
factory,  150;  wrapper  factory,  75;  roofing  ma- 
terial   works,    50;    electric    scale    works,    100: 
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brewery,  50;  and  organ-stop  factory,  50.  The 
battery  company  employs  about  75  persons,  and 
the  coal  and  dock  company  about  100.  The  in- 
crease in  the  manufactories  and  the  number  of 
employees  since  1900  shows  the  growth  of  the 
industrial  interests  of  the  city.  In  1900  (gov- 
ernment census)  there  were  IQ2  manufacturing 
plants,  capitalized  for  $3,143,918,  and  employing 
1,990  persons,  to  whom  were  paid  annually 
$835,882.  The  average  annual  cost  of  material 
used  was  $2,990,193,  and  the  value  of  the  prod- 
ucts, annually,  was  $4,609,190.  The_  city  ships 
large  amounts  of  lumber,  coal,  salt,  iron,  gram, 
and  manufactured  products.  The  principal  pub- 
lic buildings  are  the  county  court-house,  the 
municipal  buildings,  the  Jane  McAlister  Hos- 
pital, the  library,  the  churches,  and  the  schools. 
There  are  15  churches,  a  high  school,  public 
and  parish  elementary  schools,  and  the  Carnegie 
Public  Library.  The  three  banks,  one  na- 
tional and  two  state,  have  a  combined  capital 
of  $200,000,  and  deposits  (Jan.  1903)  amount- 
ing to  $2,006,210.  The  government  is  vested  in 
a  mayor  and  a  board  of  aldermen  of  10  mem- 
bers, elected  biennially. 

The  place  was  settled  in  1835  by  Thomas 
Jenkins;  was  incorporated  in  1849,  and  char- 
tered as  a  city  in  1859.  Pop.  (1900)  9,426; 
(1910)  16,069.  VV.  L.  Farmer, 

Editor  '■Gasette? 

Waukesha,  wa'ke-sha.  Wis.,  city,  county- 
seat  of  Waukesha  County;  on  the  Fox  River, 
and  on  the  Chicago,  M.  &  St.  P.,  the  Chicago 
&  N.  W.,  and  the  Wisconsin  C.  R.R.'s;  about 
18  miles  from  Lake  Michigan,  and  98  miles 
north  of  Chicago.  It  was  settled  in  1834  by 
Mdrris  D.  Cutter.  It  was  incorporated  in  1855 
and  in  1896  was  chartered  as  a  city.  There 
are  electric  railways  connecting  the  city  with 
Milwaukee  and  with  Pewaukee  I-ake.  The  city 
is  in  an  agricultural  region,  and  near  by  are 
quarries  of  dolomite  stone  much  used  in  build- 
ings. There  are  here  magnesian  springs  which 
are  noted  for  their  medicinal  properties.  The 
waters  are  bottled  for  several  markets.  The 
chief  manufactures  are  steel  and  iron  products, 
bottles,  beer,  flour,  and  lumber  products.  There 
are  railroad  shops  and  machine  shops.  There 
are  nine  churches.  The  educational  institu- 
tions are  Carrol  College  (Presb.),  State  Indus- 
trial School,  a  high  school,  established  in  1890, 
graded  public  school,  Roman  Catholic  and  Lu- 
theran parish  schools,  and  the  Carnegie  Pub- 
lic Library.  The  two  banks  have  a  combined 
capital  of  $200,000,  and  the  annual  business  is 
over  $2,oooxKX>.  The  government  is  vested  in 
a  mavor  and  a  council  of   10  members.     Pop. 

(19IO)    8,740.  H.  M.   YOUMANS, 

Editor  '•Freeman.'' 
Waukon,  wa-kon',  Iowa,  town,  county-seat 
of  Allamakee  County;  on  the  Chicago,  Milwau- 
kee &  Saint  Paul  Railroad;  about  80  miles 
north  by  west,  in  direct  line,  from  Dubuque. 
It  is  in  an  agricultural,  fruit  growing,  and 
stock-raising  region.  It  has  flour  mills,  cream- 
eries, wagon  factories,  canning  factory,  ma- 
chine shop,  grain  elevator,  and  stock-yards. 
There  are  seven  churches,  a  high  school,  public 
and  parish  elementary  schools,  a  business  col- 
lege, and  a  public  library.  There  are  three 
banks,  having  a  combined  capital  of  $115,000 
and  deposits  amounting  to  $627,550.  Pop. 
(1910)  2,279. 


Waul,  wal,  Thomas  Neville,  American 
lawyer:  b.  Sumter  District,  S.  C,  3  Jan.  1S13. 
He  was  educated  at  Columbia  College,  was 
licensed  to  practise  law  in  1834,  and  engaged  in 
that  profession  in  Mississippi  until  1850,  when 
he  removed  to  Gonzales  County,  Texas.  He 
served  in  the  Provisional  Congress  of  the  Con- 
federate States  in  1861-2,  recruited  in  the  first 
year  of  the  war  2,000  troops  known  as  "Waul's 
Legion,"  received  commission  as  their  colonel, 
and  served  through  the  war.  He  was  a  member 
of  the  Texas  Reconstruction  Convention  in 
1865,  and  afterward  engaged  in  law  practice  at 
Galveston,  Texas,  until  1896,  when  he  retired. 

Waupaca,  wa-pa'ka.  Wis.,  city,  county-seat 
of  Waupaca  County ;  on  the  Waupaca  River, 
and  on  the  Wisconsin  Central  Railroad ;  about 
133  miles  northwest  of  Milwaukee  and  38  miles 
northwest  of  Oshkosh.  It  is  in  an  agricultural 
and  stock-raising  region.  It  has  excellent 
water-power,  and  many  attractions  which  make 
it  a  favorite  summer  resort.  The  climate  is 
cool  in  summer  and  in  the  vicinity  are  a  num- 
ber of  small  picturesque  lakes.  The  chief  man- 
ufacturing establishments  are  flour  mills,  lum- 
ber and  woolen  mills,  machine  shops,  and 
potato  starch  factories.  It  has  the  State  Sol- 
diers' Home,  public  graded  schools  and  four 
churches.  The  two  banks  have  a  combined 
capital  of  $100,000.    Pop.  3,000. 

Waupun,  wa-pun',  Wis.,  city  in  Fond  du 
Lac  and  Dodge  counties ;  on  the  Chicago,  Mil- 
waukee and  Saint  Paul  Railroad ;  about  70 
miles  northwest  of  Milwaukee  and  17  miles 
southwest  of  Fond  du  Lac.  It  is  in  an  agricul- 
tural region.  The  chief  manufacturing  estab- 
lishments are  pump  and  wind-mill  factories, 
cane  goods  works,  umbrella  factory,  flour  and 
lumber  mills,  and  creameries.  In  1900  (gov- 
ernment census)  there  were  42  manufactories, 
capitalized  for  $493,590.  The  cost  of  the  raw 
material  used  annually  was  $793,504,  and  the 
value  of  products  was  $1,200,844.  The  principal 
buildings  are  the  State  prison,  the  city-hall,  the 
churches  and  schools.  The  national  bank  has 
a  capital  of  $50,000  and  deposits  of  $305,300 
(Jan.  1903).  There  are  nine  churches,  a  high 
school,  graded  schools,  and  a  school  library. 
Pop.  (1910)  3,500. 

Wausau,  wa'sa.  Wis.,  city,  county-seat  of 
Marathon  County;  on  the  Wisconsin  River,  and 
on  the  Chicago,  M.  &  St.  P.,  and  the  Chicago 
&  N.  W.  R.R.'s;  about  175  miles  northwest  of 
Milwaukee  and  130  miles  north  of  Madison,  the 
State  capital.  The  city  lies  on  both  sides  of 
the  river,  and  the  slope  is  gradual,  but  sufficient 
to  give  good  surface  drainage.  There  are  parks, 
broad  paved  streets,  well  shaded,  and  an  ex- 
cellent water  system.  The  reservoir  has  a 
capacity  of  3,000,000  gallons  per  day,  and  the 
water  is  obtained  from  Big  Bull  Falls.  Wausau 
is  in  a  region  of  extensive  lumbering  interests. 
The  chief  manufacturing  establishments  are  saw 
mills,  which  employ  about  1,000  men ;  sash  and 
door  factory,  about  400;  box  factories,  granite 
works,  sand-paper  factory,  machine  shops,  ex- 
celsior factories,  novelty  works,  veneering  fac- 
tories, canneries,  paper  mills,  and  flour  mills. 
In  1900  (government  census)  Wausau  had  137 
manufacturing  establishments,  capitalized  for 
$3,094,178,  and  employing  1,643  persons,  to 
whom  were  paid  annually  $594,626.  The  raw 
material  used  each  year  in  the  manufactories 
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cost  $2,238,730,  and  the  value  of  the  finished 
products  was  $3,658439. 

The  county  court-house  (cost  $60,000),  the 
government  building,  the  municipal  buildings, 
the  County  Asylum  for  the  Insane,  the  churches 
and  schools,  the  library,  and  several  fine  busi- 
ness blocks  are  among  the  principal  public 
buildings  of  the  city.  There  are  20  churches, 
representing  15  different  denominations.  The 
educational  institutions  are  a  fine  public  high 
school,  graded  elementary  public  schools,  10; 
Roman  Catholic  and  Lutheran  parish  schools, 
5 ;  and  a  public  library.  It  has  also  the  County 
Training  School  for  Teachers  and  a  County  Ag- 
ricultural College.  There  are  two  national 
banks  and  one  state  bank,  having  a  combined 
capital  of  $410,000,  and  (1903)  deposits  amount- 
ing to  $2,784,180.  The  government  is  adminis- 
tered under  a  revised  charter  of  1892,  which 
Srovides  for  a  mayor  and  a  council  of  18  mem- 
ers,  who  are  elected  biennially. 
Wausau  was  settled  in  1845  by  lumbermen. 
It  was  platted  in  1852  and  existed  under  a 
town  organization  until  1861,  when  it  was  in- 
corporated as  a  village.  On  18  March  1872  it 
was  chartered  as  a  city.  Pop.  (1890)  9,253; 
(1900)   12,354;  (1910)   16,560. 

E.  B.  Thayer, 
Editor  *lVausau  Pilot.^ 

Wauseon,  wa'se-fin,  Ohio,  village,  county- 
seat  of  Fulton  County;  on  the  Lake  Shore  & 
Michigan  Southern  Railroad;  about  31  miles 
west  by  south  of  Toledo.  It  is  in  an  agricul- 
tural region,  in  which  are  cultivated  grain  and 
vegetables.  It  has  flour  mills,  creamery,  ma- 
chine shop,  and  wagon  works.  It  has  two  pri- 
vate banks.  The  educational  institutions  are  a 
public  high  school,  graded  school,  and  a  public 
library.    Pop.  (1910)  2,200. 

Wauters,  vo-tar,  Emile,  Belgian  painter: 
b.  Brussels  29  Nov.  1846.  He  was  for  four 
years  the  pupil  of  Portaels  and  of  Gerome  at 
Paris.  His  picture,  'Fair  Edith  finding  the 
Body  of  Harold  on  the  Field  of  Hastings,*  at- 
tracted wide  attention  and  he  was  sent  by  his 
government  to  attend  in  a  professional  capacity 
the  opening  of  the  Suez  Canal.  He  returned 
from  the  East  with  many  sketches  and  genre 
pictures  and  materials,  out  of  which  he  after- 
ward painted  his  panorama,  'Cairo  and  the 
Banks  of  the  Nile.'  His  historical  pictures  are 
characterized  by  strong  drawing  and  beauty  of 
coloring;  the  most  famous  of  these  is  'Mary 
of  Burgundy  before  the  Magistrates  at  Ghent.* 

Wave,  a  form  of  energy  propagated  from 
one  part  of  a  medium  to  a'-.other  by  the  disturb- 
ance in  equilibrium,  or  stress.  Examples,  water 
waves,  such  tides,  rollers,  ripples ;  sound  waves ; 
heat  and  light  waves;  electrical  waves;  earth- 
quake waves;  temperature  waves,  etc. 

Waves  in  Liquids. —  Waves  of  translation  in 
liquids  are  formed  where  the  particles  of  the 
liquid  are  moved  slightly  in  advance  of  their 
position  by  the  passage  of  the  wave  impulse. 
This  wave  was  thoroughly  investigated  by  Scott 
Russell,  and  is  known  as  the  Scott  Russell  wave. 
"Its  velocity  is  equal  to  Vg(h-l-k)  where  (g) 
•s  the  force  of  gravity,  (h)  the  depth  of  the 
liquid,  at  rest,  and  (k)  the  height  of  the  crest 
above  the  plane  of  rest."  This  is  the  speed  at 
which  a  canal  boat  is  most  economically  pro- 
pelled ;  for  the  reason  that  the  boat  rides  on  the 


wave,  is  carried  forward  by  it,  and  its  speed 
maintained  with  the  least  additional  expenditure 
of  power.  Oscillatory  waves,  such  as  the  deep 
"swell"  of  the  ocean,  are  formed  when  the  parti- 
cles of  the  liquid  are  forced  into  circular,  or 
elliptical  paths,  whose  plane  is  vertical  to  the 
line  of  propagation.  When  the  line  of  propaga- 
tion of  the  disturbance  is  opposite,  and  equal  to 
the  flow  of  the  liquid,  "Standing  Waves"  are  the 
result,  as  is  often  seen  in  rivers.  The  velocity  of 
oscillatory  waves  has  been  estimated  as  "40  feet 
per  second  for  waves  of  300  feet  in  length;  and 
the  disturbance  of  the  water  particle  at  a  depth 
of  300  feet  to  be  not  over  half  an  inch  from  its 
mean  position."  Ripples  in  liquids  are  surface 
waves  which  move  more  rapidly  as  they  diminish 
in  length.  "A  ripple  a  quarter  of  an  inch  long 
will  move  one  foot  in  a  second.  A  ripple  an 
eighth  of  an  inch  long  will  move  one  and  a  half 
feet  in  a  second.®  This  is  due  to  the  surface 
tension  of  the  li<]uid. 

Waves  in  Aenform  Bodies. — ^Waves  are  prop- 
agated in  air  by  alternate  condensations  and  rare- 
factions of  the  medium.  The  motion  of  the  air 
particle  is  very  smalL  but  the  wave-length  is 
comparatively  long.  This  length  may  be  found 
by  dividing  the  velocity  by  the  number  of  vibra- 
tions in  a  given  time.  In  the  propagation  of 
the  wave,  the  layers  of  air  are  crowded  together 
and  a  condensation  is  thus  produced  at  first, 
after  which  a  corresponding  rarefaction  takes 
place.  A  wave  therefore  consists  of  two  parts. 
The  motion  of  the  air  particle  is  backward  and 
forward,  and  not  vertical  to  the  line  of  propaga- 
tion, as  in  the  case  of  water  waves.  A  series  of 
waves  in  air  will  show  alternate  condensations 
and  rarefactions  in  the  form  of  ever  increasing 
spherical  shells  (Fig.  i). 
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Fio.    I. 

The  velocity  of  sound  waves  in  aeriform  gases 
varies  directly  as  the  square  root  of  the  elasticity 
of  the  gas,  and  inversely  as  the  square  root  of  its 
density.    It  is  usually  expressed  by  the  formula 

\\ — .  There  is  an  added  velocity  of  2  feet  for 
D 
every  Centigrade  degree  of  temperature.  So  long 
as  aeriform  waves  are  not  obstructed  in  their 
motion  they  are  propagated  in  the  form  of  con- 
centric spheres ;  but  when  they  meet  with  an 
obstacle  they  return  upon  themselves,  forming 
new  concentric  waves  according  to  the  laws  of 
reflection,  see  Fig.  2. 

Waves  in  aeriform  bodies  are  also  refracted, 
or  bent  out  of  their  course,  in  passing  from  one 
medium  to  another.  Two  sets  of  waves  which 
interfere  will  produce  a  wave  which  is  equal  to 
their  algebraic  sum.  If  the  waves  are  equal  and 
in  opposite  phases,  the  sum  of  their  component 
forces  will  be  zero,  and  the  air  particle  will  come 


Digitized  by 


Google 


WAVE 


to  rest.  When  a  wave  of  water  meets  an  ob- 
stacle, such  as  a  rock,  it  bends  around  it,  meet- 
ing on  the  other  side.  This  is  also  the  case  with 
waves  in  air  and  gases,  but  the  wave  so  diffuses 
itself  at  the  back  of  the  obstacle  that  it  is  en- 
feebled in  power,  and  the  obstacle  casts  what  is 
known  as  a  shadow.  Sound  shadows  and  light 
shadows  are  due  to  this  property  of  wave  mo- 
tion. 

Waves  in  Solid  Bodies. —  The  vibration  of 
wood  and  metals  in  the  form  of  rods  and  plates 
may  be  taken  as  examples  of  wave  motion  in 
solids.  (See  Vibration.)  When  the  vibrating 
particles  of  the  solid  yield  up  their  motion  to 
other  particles  which  m  turn  perform  like  ex- 
cursions in  the  same  period  of  time,  we  have  a 
wave  propagated  through  the  solid.  Such  waves 
in  all  mediums  capable  of  resistance  to  distor- 
tion, are  both  transverse  and  longitudinal.  This 
is  the  case  when  an  iron  bar  is  struck  a  blow  by 
a  hammer  upon  one  end,  two  waves  are  sent 
through  the  bar,  but  the  longitudinal  has  much 
greater  velocity  in  this  case. 


Fio.  a. 

Earthquake  waves  are  propagated  in  like 
manner  through  the  solid  earth.  The  waves 
which  pass  through  the  elastic  materials  of  the 
earth's  crust  consist  of  both  longitudinal  and 
transverse  vibrations,  but  the  transverse  vibra- 
tions soon  die  out,  and  produce  but  little  effect. 
In  an  earthquake  disturbance  the  particles  near- 
est the  disturbance  are  first  compressed  by  the 
concussion,  and  then  released  by  the  elasticity 
of  the  solid  earth.  This  vibratory  motion  is 
taken  up  by  the  next  contiguous  particles,  and 
in  this  manner  the  pulse  or  wave  is  carried  to 
enormous  distances.  The  vibrations  of  the  par- 
ticles themselves  are  very  small,  probably  not 
over  one  or  two  inches  in  length  in  most  cases. 
If  the  earth  were  a  homogeneous  solid  the  wave 
would  take  the  form  of  concentric  spherical 
shells,  similar  to  air  waves,  but  owing  to  the 
different  materials  composing  its  crust,  and  the 
fractured  nature  of  the  crust,  its  symmetry  is 
destroyed.  It  should  be  remarked  that  the  wave 
here  under  discussion  is  the  vibratory  movement 
of  the  crust,  and  not  the  violent  upheaval,  or 
disruption  of  the  earth  itself.  When  the  centre 
of  disturbance  is  beneath  the  sea  a  water  wave  is 
generated  which  travels  much  slower  than  the 
wave  through  the  solid  part  of  the  earth.  Air 
waves  are  also  generated  by  earthquakes  which 
follow  the  laws  of  sound  waves. 

Luminous  and  Electrical  Waves. —  The  Un- 
dulatory  Theory  of  Light  presupposes  the  ex- 
istence of  an  invisible  medium,  filling  all  space, 
both   molecular  and   stellar,   called   the   ether. 


through  which  waves  of  light  are  propagated, 
according  to  the  laws  of  vibration  in  an  elastic 
solid;  and  with  a  velocity  equal  to  the  square 
root  of  its  elasticity  divided  by  the  square  root 


of  its  density ;  or 


4 


"In  such  a  medium  where  the  density  (D)  is 
small,  in  comparison  with  the  rigidity  that  it 
opposes  to  any  rapid  movement,  waves  will  be 
set  up  in  all  directions  at  right  angles  to  the 
line  of  displacement.  Let  (M)  represent  a 
molecule  of  ether  displaced  in  the  direction  of 
the  arrow,  from  A  to  B ;  then  (a)  will  represent 
one  of  the  waves  thus  generated  at  right  angles 
to  A,  B.» 

B 


Fig.  3. 

There  are  innumerable  such  waves  in  every  ray 
of  light,  which  are  said  to  be  transverse  to  the 
line  of  propagation.  Their  velocity  is  186,000 
miles  per  second,  and  their  wave-lengths  vary 
from  32  millionths,  to  15  millionths  of  an  inch. 
(See  Light;  Spectrum;  JIadiation.)  This 
elastic,  solid  theory  of  light  has  been  mathe- 
matically treated  by  Green,  Fresnel,  MacCullagh, 
Neuman,  Cauchy,  and  others ;  and  has  been  gen- 
erally accepted,  up  to  the  last  few  years,  as  ex- 
plaining the  various  phenomena  of  light.  In 
recent  years,  especially  since  1887,  the  Electro 
Magnetic  Theory  has  largely  taken  its  place. 

Recent  discoveries  have  shown  that  electric 
waves  are  identical  with  light  waves  in  the  fol- 
lowing respects :  they  can  be  reflected,  refracted, 
absorbed,  polarized,  and  diffracted.  They  differ 
from  light  waves  in  their  lengths,  which  are 
.  many  feet,  instead  of  a  few  millionths  of 
an  inch.  In  1864,  before  these  discoveries 
were  made.  Professor  Clerk  Maxwell  predicted 
that  light  would  be  found  to  be  due  to  electrical 
vibrations  in  space.  This  prediction  has  been 
abundantly  verified  by  _  the  investigations  of 
Hertz,  and  others.  The  investigations  of  Hertz 
are  illustrated  by  the  following  diagram: 


^^J^'^^^C) 


Fig.   4. 

The  electrical  discharges  of  an  induction  coil 
(C)  are  sent  through  two  square  sheets  of  metal 
(A  and  B)  attached  to  two  metal  rods,  with  a 
gap  between  them.  These  discharges  produce 
electrical  oscillations,  backward  and  forward, 
through  the  plates  and  rods,  and  when  the  elec- 
trical state  is  sufficiently  high,  they  become 
visible  as  a  spark,  or  are  luminous.  From  the 
discharge,  or  electrical  oscillations  in  the  plates 
and  rods,  electric  waves  (a,  a,  a)  were  set  up 
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at  right  angles  to  the  plane  of  the  plates,  which 
traveled  with  the  same  velocity  as  light  waves, 
and  became  visible  to  the  eye  by  means  of  a 
spark  passing  across  the  gap  (G)  in  a  metal 
ring  which  was  placed  in  the  plane  of  their  vi- 
bration. Hertz  and  others  reflected  these  waves 
by  parabolic  mirrors,  and  refracted  them  with 
prisms  of  pitch,  also  polarized  and  diffracted 
them.  Professor  Righi  verified  these  results,  and 
demonstrated  their  interference  fringes  by  Fres- 
nel's  mirrors.  He  also  investigated  the  trans- 
p'arency  of  different  media  to  these  waves,  and 
found  that  certain  kinds  of  wood  polarizes  them, 
as  tourmaline  polarizes  light.  "Proofs  are  now 
complete  that  these  waves  possess  all  the  known 
properties  of  ordinary  light."  The  most  recent 
application  of  these  waves  is  to  be  found  in 
wireless  telegraphy.  Jqhn  R.  Paddock, 

Member  of  the  Association  for  the  Advancement 

of  Science. 

Wave  Offering,  in  Hebrew,  tenuphah,  from 
nuph,  to  wave,  a  sacrificial  ceremony  mentioned 
in  the  Old  Testament,  in  Leviticus  xiv. 
24,  in  the  rites  to  be  followed  in  cleansing 
a  leper,  and  in  Numbers  vi.  20,  in  the  de- 
scription of  ceremonies  attending  the  separa- 
tion of  a  Nazarite,  and  in  other  places.  The 
■offering  is  believed  by  the  rabbis  to  have  been 
waved  to  the  four  pomts  of  the  compass,  as  an 
•acknowledgment  of  God's  sovereignty  over  the 
•earth,  while  the  heave  offering,  mentioned  in 
•connection  with  the  wave  offering,  is  supposed 
to  have  been  lifted  upward  as  a  tribute  to  God's 
.rule  in  heaven. 

Wave  Motor,  a  mechanism  for  obtaining 
power  from  the  force  ai  ocean  waves.  The 
method  as  adopted  in  various  experiments  is  as 
follows:  At  a  point  unprotected  by  outlying 
rocks  or  shoals,  two  wells  eight  and  five  feet  in 
diameter,  respectively,  are  sunk  in  the  cliff,  one 
behind  the  other,  the  foremost  but  five  feet  from 
the  brink.  These  wells  extend  from  30  feet 
above  high  tide  to  below  the  ebb  and  open  at 
hottom  in  the  ocean.  A  counterbalanced  float 
rises  and  falls  between  vertical  guides  in  the 
foremost  well  as  the  swells  outside  raise  or 
lower- the  water  level.  The  plunger  of  a  com- 
mon force  pump  working  in  any  part  of  a  long 
pump  barrel  occupies  the  second  well,  forcing 
on  the  down  stroke  the  salt  water  vertically  125 
feet  to  a  S,ooo-gallon  tank  raised  on  a  60-foot 
derrick  on  the  bank  above.  A  3S-foot,  four-post 
derrick  carries  the  vertical  guides  for  pump 
and  float,  which  are  fastened  at  and  near  the 
outer  end  of  a  I2-inch  round  timber  60  feet  in 
length,  the  butt  counterbalanced  on  the  bank 
over  two  small  iron  car-wheels  rolling  on  a 
short  track,  and  thus  allowing  the  timber  to  re- 
cede and  advance  as  well  as  to  oscillate  as  its 
outer  end  follows  the  vertical  guides.  The  stop- 
ping and  starting  contrivance  is  the  climax  of 
simplicity.  A  strong  chain  leads  from  the 
outer  end  of  the  beam  above  the  float  over  two 
-shelves  at  the  top  of  the  derrick,  and  suspends 
a  large  barrel  in  vertical  guides  at  the  side.  To 
stop  the  motor  the  birrel  is  filled  with  water 
from  a  short  garden  hose  attached  to  a  con- 
venient connection  from  the  tank.  The  weight 
of  the  filling  barrel  gradually  overbalances  the 
float,  raising  it  above  the  waves.  When  the 
motor  is  to  start,  a  plug  is  pulled  from  the  bot- 
tom of  the  barrel  and  the  float  gradually  goes 
into  action. 


•  Wa'vellite,  an  attractive,  radiated  mineral, 
essentially  a  hydrous  basic  phosphate  of  alu- 
minum, 4AlP0..2Al(OH)s  +  9H,0.  It  rarely 
occurs  in  distinct  orthorhomBic  crystals ;  usu- 
ally it  is  in  more  or  less  complete  spherical  ag- 
gregates, externally  showing  crystal  termina- 
tions and  with  radiated  structure.  Its  hardness 
is  3.25  to  4,  and  its  specific  gravity  about  2.32. 
In  the  many  European  localities  its  color  is 
usually  white  or  pale  green ;  at  its  most  impor- 
tant American  locality  in  Arkansas  it  is  light 
to  dark  green,  while  the  curious  stalactitic 
wavellite  of  White  Horse,  Pennsylvania,  is 
white. 

Waverley,  wa'ver-IT,  or  Tis  Sixty  Years 
Since,  a  novel  by  Sir  Walter  Scott.  It  was 
the  earliest  of  the  world-famous  series  of 
romances  to  which  it  gives  its  title,  and  was 
published  in  1814.  The  author  withheld  his 
name  at  first,  from  doubt  as  to  the  success  of 
the  venture.  The  continuance  of  the  conceal- 
ment with  subsequent  issues  followed  perhaps 
naturally;  Scott  himself  could  give  no  better 
reason  afterward  than  that  "such  was  his 
humor."  Although  the  authorship  of  the  series 
was  generally  credited  to  him,  it  was  never  for- 
mally acknowledged  until  the  avowal  was  made 
in  1827  at  a  dinner  for  the  benefit  of  the  Edin- 
burgh theatrical  fund.  'Waverley'  is  a  tale  of 
the  rebellion  of  the  Chevalier  Prince  Charles 
Edward,  in  Scotland  in  1745. 

Waverly,  111.,  village  in  Morgan  County; 
on  the  Jacksonville  &  St.  L.,  and  the  Saint 
Louis,  C.  &  St.  P.  R.R.'s;  about  26  miles  south- 
west of  Springfield  and  ao  miles  southeast  of 
Jacksonville.  It  is  in  an  agricultural  and  stock- 
raising  region,  and  has  flour  mills,  grain  ele- 
vators, tile  works,  creamery,  and  stock-yards. 
There  are  eight  churches,,  graded  schools,  and 
two  banks.    Pop.  1,700. 

Waverly,  Iowa,  city,  county-seat  of  Bre- 
mer County;  on  the  Cedar  River,  and  on  the 
Chicago,  R.  I.  &  P.,  the  Illinois  C,  and  the  Chi- 
cago G.  W.  R.R.'s ;  about  27  miles  southeast  of 
Charles  City  and  12  miles  north  of  Cedar  Falls. 
It  is  in  an  agricultural  and  stock-raising  re- 
pon.  It  has  a  large  number  of  butter  and 
cheese  factories,  condensed  milk  factories,  can- 
neries, a  furniture  factory,  a  creamery-supply 
factory,  a  flour  mill,  and  agricultural  implement 
works.  The  four  banks  have  a  combined  cap- 
ital of  $100,000  and  deposits  amounting  to 
$528,470.  It  has  six  churches.  The  educa- 
tional institutions  are  Wartburg  Teachers'  Sem- 
inary and  Academy,  graded  public  schools,  and 
a  public  library.  The  city  owns  and  operates 
the  waterworks.  Pop.  (1890)  1,337;  (1900) 
1.573;  (19 10  est.)  1,800. 

Waverly,  N.  Y.,  village  Tioga  County;  on 
the  Chemung  River,  and  on  the  Erie  and  the 
Lackawanna  R.R.'s;  about  17  miles  southeast 
of  Elmira  and  20  miles  southwest  of  Owego. 
It  is  in  a  region  largelv  devoted  to  farming  and 
stock-raising.  It  is  a  shipping  point  for  large 
quantities  of  butter,  cheese,  milk,  eggs,  poultry, 
and  farm  products.  Waverly  is  near  the  coal 
and  oil  fields  of  Pennsylvania,  and  has  connec- 
tion by  electric  cars  with  Athens  and  Sayre,  Pa. 
The  two  banks  have  a  combined  capital  of 
$100,000.  It  has  six  churches,  a  high  school 
established  in  1871,  grammar  and  primary 
schools,  an  opera  house,  and  a  town  hall.  Pop. 
(1910)  4.855. 
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Waverly,  Ohio,  village,  county-seat  of 
Pike  G)unty;  on  the  Scioto  River,  and  on  the 
Norfolk  &  W.,  and  Ohio  S.  R.R.'s;  57  miles 
south  of  Columbus.  It  is  in  an  agricultural 
and  stock-raising  region ;  and  contains  flour  and 
saw-mills,  tanneries,  distilleries,  and  furniture 
factories.  There  is  a  high  school  with  a  school 
library  of  over  1,000  volumes.  Pop.  (1910) 
2,100. 

Wavey,  the  common  name  in  the  Hudson 
Bay  region  for  the  smaller  wild  geese,  espe- 
cially the  snow-goose.    See  Geese. 

Wax,  a  concrete,  unctuous-feeling  sub- 
stance, which  partakes  of  the  nature  of  fixed 
oil.  It  is  secreted  by  bees  in  constructing  their 
hives,  and  is  also  a  most  abundant  vegetable 
production,  entering  into  the  composition  of  the 
pollen  of  flowers,  covering  the  envelope  of  the 
plum  and  of  other  fruits,  especially  of  the  berry 
of  the  Myrica  cerifera,  and,  in  many  instances, 
forming  a  kind  of  varnish  to  the  surface  pi 
leaves.  It  is  distinguished  from  fat  and  resin- 
ous bodies  by  its  not  readily  forming  soaps 
when  treated  with  alkaline  solutions.  Common 
wax  is  always  more  or  less  colored,  and  has  a 
distinct,  peculiar  odor,  of  both  of  which  it  may 
be  deprived  by  exposure  in  thin  slices  to  air, 
light,  and  moisture,  or  more  speedily  by  the 
action  o.f  chlorine.  At  ordinary  temperatures 
wax  is  solid  and  somewhat  brittle;  but  it  may 
be  easily  cut  with  a  knife,  and  the  fresh  surface 
presents  a  characteristic  appearance,  to  which 
the  name  of  waxy  lustre  is  applied.  Its  specific 
gravity  is  0.96.  At  155°  F.  it  enters  into 
fusion,  and  boils  at  a  high  temperature.  Heated 
to  redness  in  a  closed  vessel  it  suffers  decompo- 
sition, yielding  products  very  similar  to  those 
which  are  procured  under  the  same  circum- 
stances from  oil.  It  is  insoluble  in  water,  and 
is  only  dissolved  in  small  quantities  by  alcohol 
or  ether.  Wax  appears  to  be  a  mixture  of 
myricin,  cerotic  acid,  and  cerolein.  The  name 
wax  is  now  applied  to  substances  other  than, 
but  resembling  bees'-wax;  these  substances  are 
partly  of  animal,  partly  of  vegetable  origin.  In 
bleaching  wax  tne  wax  must  oe  melted,  with  a 
degree  of  heat  not  sufficient  to  alter  its  quality, 
in  a  caldron  so  disposed  that  the  melted  wax 
may  flow  gradually  through  a  pipe  at  the  bot- 
tom of  the  caldron  into  a  large  wooden_  cylin- 
der that  turns  continually  round  its  axis,  and 
upon  which  the  melted  wax  falls.  As  the  sur- 
face of  this  cylinder  is  always  moistened  with 
water,  the  wax  falling  upon  it  does  not  adhere 
to  it,  but  quickly  becomes  solid  and  flat,  and 
acquires  the  form  of  ribands.  The  continual 
rotation  of  the  cylinder  carries  off  these  ribands 
as  fast  as  they  are  formed,  and  distributes  them 
through  the  tub.  When  all  the  wax  now  to  be 
whitened  is  thus  formed,  it  is  to  be  put  upon 
large  frames  covered  with  linen  cloth,  which 
are  supported  about  a  foot  and  a  half  above 
the  ground  in  a  situation  exposed  to  the  air, 
the  dew  and  the  sun.  If  the  weather  be  favor- 
able, the  color  will  be  nearly  discharged  in  a 
few  days.  It  is  then  to  be  re-melted  and  formed 
into  ribands,  and  exposed  to  the  action  of  the 
air  as  before.  These  operations  are  to  be  re- 
peated till  the  wax  is  rendered  perfectly  white, 
when  it  is  cast  into  cakes  or  molded  into  can- 
dles. 

The  principal  applications  of  wax  are  to 
make  candles  and  medicinal  cerates;  to  give  a 


polish  to  furniture  or  floors,  for  which  pur- 
pose it  is  largely  used  in  the  United  States ;  to 
form  a  lute  or  cement,  for  which  it  is  used  by 
chemists;  and  to  serve  as  a  vehicle  for  colors. 
By  modern  painters  colors  previously  prepared 
in  oil  are  sometimes  diluted  just  before  being 
laid  on  in  a  mixture  of  wax  and  oil  of  turpen- 
tine. This  practice  is  much  resorted  _  to  by 
French  artists,  especially  in  mural  paintings. 
The  object  of  it  is  to  keep  the  painting  free 
from  that  lustrous  appearance  which  often  ren- 
ders it  difficult  to  be  seen  properly  in  conse- 
quence of  reflection.  Wax  also  forms  a  princi- 
pal ingredient  in  modelers'  wax  and  gilders* 
wax.  In  the  former  the  other  ingredients  are 
druggists'  lead-plaster,  olive  oil,  yellow  resin, 
and  whiting;  and  in  the  latter  verdigris  and 
sulphate  of  copper.  Sealing-wax  is  not  prop- 
erly a  wax  at  all,  but  is  composed  of  resin  lac 
and  some  less  brittle  resin.  The  largest  con- 
sumption of  wax  takes  place  in  Roman  Catholic 
countries,  where  lar^e  quantities  are  required 
for  the  candles  used  in  religious  ceremonials.^ 

Wax  Figures. — The  employment  of  wax  in 
imitative  art  dates  from  a  period  anterior  to 
historical  times,  although,  according  to  Pliny, 
the  art  of  casting^  it  in  molds  was  not  practised 
previous  to  the  time  of  Lysistratus,  its  reputed 
mventor,  who  flourished  about  300  _  ac,  arid 
whose  productions  were  chiefly  portraits  cast  in 
plaster  molds  taken  from  the  face.  Wax  por- 
traits eventually  became  common,  and  among 
the  Romans,  who  placed  them  in  the  vestibules 
of  their  houses,  were  regarded  as  an  evidence 
of  ancient  nobility,  as  none  were  allowed  to 
possess  such  images  whose  families  had  not 
borne  some  curule  magistracy.  In  the  Middle 
Ages,  wax  was  employed  in  the  construction  of 
images  of  saints  and  of  votive  images,  and 
those  who  practised  sorcery  melted  before  a 
slow  fire  wax  figures  of  the  persons  against 
whom  tlieir  incantations  were  oirected.  In  the 
latter  half  of  the  isth  century  Andrea  del  Ver- 
rocchio  and  Orsino  gained  considerable  reputa- 
tion by  some  figures  of  Lorenzo  de'_  Medici, 
their  joint  production,  which  consisted  of 
frameworks  of  wood  or  skeletons  for  the  bodies 
and  limbs,  while  the  heads,  hands,  and  feet  were 
cast  in  wax,  painted  in  oil  colors  to  counterfeit 
life.  They  were  furnished  with  glass  eyes  and 
natural  hair,  and  were  habited  in  the  costume 
usually  worn  by  Lorenzo.  The  manufacture  of 
wax  figures  of  the  size  of  life  is  still  carried  on 
to  a  considerable  extent,  but  has  long  ceased 
to  be  considered  a  branch  of  the  fine  arts,  no 
imitative  skill  or  taste  on  the  part  of  the  artist 
being  sufficient  to_  overcome  the  ghastly  fixed- 
ness which  such  images  must  always  present, 
and  which  is  the  more  disagreeable  as  the  re- 
semblance to  life  is  closer.  In  the  preparation 
of  anatomical  models  and  pathological  exam- 
ples, however,  wax  has  been  very  advantageous- 
ly employed,  the  invention  being  due  to  Gaetano 
Giulio  Zummo,  a  famous  modeler  in  colored 
wax,  who  flourished  in  the  latter  half  of  the 
17th  century.  In  the  succeeding  century  the 
celebrated  collection  of  anatomical  models  in 
the  Institute  of  Bologna  was  commenced  under 
the  direction  of  Ercole  Lelli,  the  finest  speci- 
mens being  by  Giovanni  Manzoli  and  his  wife, 
Anna  Morandi  Manzoli.  In  the  Museum  of 
Natural  History  at  Florence  are  15  chambers 
devoted  to  preparations  by  Fontana,  Susini,  and 
other  celebrated  modelers;  the  Musee  Dupuy 
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WAX-FLOWER — WAY 


tren  at  Paris  is  famous  for  its  morbid  speci- 
mens; and  almost  every  considerable  city  of 
Europe  now  has  its  collection. 

Wax-flower,  or  Madagascar  Jasmine.    See 

SXEPHANOTIS. 

Wax  InsecL    See  Scale  Insects. 

Wax,  MineraL     See  Hatchettite. 

Wax,  Vegetable,  a  solid,  fatty  substance, 
that  may  be  regarded  as  a  concrete  oil,  and 
which  is  secreted  by  many  plants,  sometimes  in 
large  enough  quantities  to  be  of  commercial  im- 
portance. It  forms,  on  foliage,  a  varnish  or 
coating,  which  prevents  excessive  transpiration 
or  wetting  of  the  cells ;  and,  on  twigs  and  flower- 
pedicels,  by  its  slippery  surface,  keeps  unwelcome 
insects  from  reaching  the  flowers  and  robbing 
them  of  their  honey.  The  whitened  under  sur- 
faces of  some  willow  leaves  and  the  bloom  of 
fruit  are  composed  of  wax  either  in  granules  or 
rods  or  spread  over  the  cuticle.  The  most  fa- 
miliar example  in  America  of  the  hard  fat  or  wax 
in  quantity  is  on  the  bony  nutlets  of  the  wax- 
myrtles  or  bay-berries  (Myrica).  The  gray- 
coated  drupes  of  M.  carolinensis  clustering  on 
the  bare  twigs  are  conspicuous  in  seashore  re- 
|;ions,  after  the  leaves  are  fallen;  the  wax  cling- 
ug  to  their  rough,  granular  surfaces  when 
melted  is  a  greenish,  hard  substance,  shar- 
ing the  balsamic  odor  of  the  plant.  It  was 
used  in  colonial  times  as  a  basis  for  candles 
and  for  a  kind  of  soap.  Other  species,  of 
other  countries,  furnish  a  similar  wax,  and 
are  known  as  candle-berries  or  tallow-trees. 
Camauba  wax  is  exported  from  Brazil  for 
candles  and  as  a  substitute  for  bees'-wax.  It 
is  the  coating  on  the  young  leaves  of  Corypha 
cerifera,  indigenous  to  tropical  South  America. 
The  young  leaves  are  removed  and  dried.  The 
wax-granules  may  then  be  shaken  off,  in  the  form 
of  a  fine  dust,  melted  and  caked.  A  varnish-like 
exudation  of  wax,  on  the  stems  of  two  other 
South  American  palms,  Klopstockia  cerifera  and 
Ceroxylon  andicola,  the  wax-palm,  the  latter  be- 
ing a  tall  tree,  slightly  thickened  at  the  centre 
of  the  trunk  and  crowned  by  a  tuft  of  pinnate 
leaves.  This  wax  is  scraped  off  and  melted.  _  A 
mixture  of  resin  and  wax  results,  from  which 
the  latter  is  extracted  by  boiling  spirits,  and  is 
then  utilizable  for  candles.  It  is,  however,  sel- 
dom seen  in  commerce.  Japan  wax  is  a  wax- 
like, hard  fat,  which  is  largely  exported  from 
Japan  to  Europe,  in  yellowish  hard  cakes,  with 
a  resinous,  rancid  odor,  and  of  ten  covered  with 
a  powdery  efflorescence.  It  is  mixed  with  or 
substituted  for  bees'-wax,  where  its  rancid  odor 
is  not  preventive,  and  is  extracted  by  several 
methods,  such  as  heating  under  pressure  or  boil- 
ing from  the  crushed  drupes  of  oriental  species 
of  sumac  (q.v.). 

Waxahachie,  wiks-a-hich'e,  Texas,  town, 
county-seat  of  Ellis  County;  on  the  Missouri, 
Kansas  &  Texas  and  the  Houston  &  Texas 
Central  R.R.'s;  about  178  miles  northeast  of 
Austin,  the  State  capital,  and  31  miles  south  of 
Dallas.  It  was  founded  in  1847.  It  is  in  an 
agn'icultural  and  stock-raising  region,  in  which 
are  produced  large  crops  of  wheat  and  a  good 
qualitjr  of  cotton.  The  manufactories  are  cotton- 
seed-oil mills,  cotton  compresses,  and  flour  mills. 
It  is  a  cotton  centre  for  an  extensive  region ;  its 
annual  cotton  receipts  are  about  65.000  bales. 
The  principal  public  buildings  are  the  county 


court-house  (original  cost  $150,000),  the  banks^ 
churches,  and  schools.  There  are  six  churches, 
Park  High  School  (white),  a  high  school  for 
colored  pupils,  established  1893,  public  elemen- 
tary and  private  schools,  and  a  library.  There 
are  three  national,  banks  and  one  trust  company. 
Pop.  (igio)  6,205. 

Wax-bill,  or  Senegal  Finch,  an  African 
weaver-bird  (Estrilda  astrilda),  one  of  the  sec- 
tion of  the  family  called  blood-finches  on  account 
of  the  prevalence  of  red  in  the  plumage.  This 
has  long  been  a  favorite  among  cage-birds,  and  is 
sold  by  dealers  all  over  the  world.  It  is  nearly 
5  inches  long.  The  beak  is  bright  red  and  some- 
what swollen.  A  bright  red  stripe  passes  be- 
tween the  eyes,  and  the  middle  of  the  breast  and 
belly  is  a  beautiful  reddish-brown.  The  upper 
surface  of  the  body  is  brownish-gray,  the  lower 
surfaces  lighter,  everywhere  traversed  by  very 
fine  blackish  wavy  lines;  wings  and  tail  brown. 
They  are  varied  much  in  color  by  breeders, 
bright  blue  tints,  even,  having  been  developed  in 
some.  Their  song  is  not  very_  interesting,  but 
they  are  pretty  and  affectionate  in  a  high  degree. 
Their  food  and  care  should  be  similar  to  those 
given  to  a  canary. 

Wax-wing,  a  woodland  bird  of  the  family 
Ampelidce,  a  small  isolated  group  of  birds  of  the 
northern  hemisphere,  characterized  by  their 
shrike-like  beaks,  silky  brown  plumage,  tall  erec- 
tile crests,  and  especially  by  the  tips  of  the  wing 
and  tail-quills  terminating  in  flattened  scales 
closely  resembling  red  seali|ig-wax.  There  are 
but  three  species,  the  northern  or  Bohemian  wax- 
wing  {A.  garrulus)  ;  the  Siberian  wax-wing  {A. 
^/iirniVo/ifera),  and  the  common  North  American 
cedar-bird  (q.v.).  The  northern  wax-wings 
make  their  home  near  the  Arctic  coasts  of  both 
continents,  and  breed  there,  in  trees,  long  before 
the  snow  has  disappeared  in  spring.  Sometimes 
it  is  not  seen  in  the  United  States  or  Central 
Europe  for  years  together,  then  will  appear  in 
vast  numbers,  but  very  locally.  These  erratic 
movements  are  doubtless  due  to  presence  or  ab- 
sence of  food,  which  consists  of  both  insects  and 
berries  (the  latter  mainly,  of  course,  in  winter), 
but  were  regarded  by  the  superstitious  peasantry 
of  Europe  as  signs  of  some  visitation  of  war  or 
pestilence  to  follow.  All  the  wax-wings  are 
cinnamon-brown,  relieved  by  handsome  markings 
of  black,  gray  and  yellow. 

Waxy  or  Amyloid  Degeneration.  See 
Degeneration  (in  Pathology). 

Way,  Arthur  S.,  English  classical  scholar: 
b.  Dorking  13  Feb.  1847.  He  was  fellow  of 
Queen's  College,  Melbourne,  Australia;  was 
classical  lecturer  in  Queen's  College,  Taunton, 
in  1870-6,  and  was  the  head  of  the  Wesley  Col- 
lege of  Melbourne  in  1882-92.  In  1897  he  be- 
came examiner  in  Latin  to  the  Central  Welsh 
board  of  secondary  education.  His  publications  in- 
clude English  verse-renderings  of  the  'Odyssey* 
(1880)  and  <Iliad>  (i.-xii.  1886;  xiii.-xxiv. 
1889)  ;  of  the  tragedies  of  Euripides  (1894-8)  ; 
of  Horace's  <Epodes>  (1898) ;  and  of  Apollo- 
nius  Rhodius'  'Tale  of  the  Argonauts' ;  and 
'Letters  of  Saint  Paul  to  Seven  Churches  and 
Three  Friends'  (1901). 

Way,  in  fortification,  a  space  left  for  the 
passage  round  between  a  rampart  and  the  waU 
of  a  fortified  place. 

Way,  Kight  of.     See  Realty. 
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Waycross,  wa'kr6s,  Ga.,  city,  county-seat 
of  Ware  County;  on  the  Savannah,  F.  &  W. 
and  the  Brunswick  &  W.  (Plant  System)  and 
Waycross  A.  L.  R.R.'s;  about  95  miles  south- 
west of  Savannah.  It  has  manufactories  of  na- 
val stores,  lumber,  flour,  and  agricultural  and 
lumbering  tools.  The  two  banks  have  a  com- 
bined capital  of  $100,000  and  deposits  (1903) 
1367,000.  The  educational  institutions  are  a  high 
school  (white),  established  in  1890,  a  high  school 
(colored),  and  public  and  private  schools.  Pop. 
(1910)  14,485. 

Wayland,  wa'land,  Francis,  American  col- 
lege president:  b.  New  York  11  March  1796;  d. 
Providence,  R.  I.,  30  Sept  1865.  He  was  grad- 
uated from  Union  College  in  1813,  studied  in  the 
Andover  Theological  Seminary,  was  a  tutor  at 
Union  College  181 7-21 ;  in  1821  became  pastor  of 
the  First  Baptist  Church  of  Boston,  and  took  a 
leading  place  in  the  ranks  of  American  preach- 
ers, his  sermon  on  <The  Moral  Dignity  of  the 
Missionary  Enterprise'  (1823)  being  particularly 
well  known.  After  holding  a  professorship  at 
Union  (1826-7),  he  became  president  of  Brown 
University.  During  the  28  years  of  his  adminis- 
tration he  greatly  developed  the  institution,  and 
was  one  of  the  pioneers  of  the  elective  system  in 
American  universities.  Subsequent  to  his  resig- 
nation (185s)  he  was  for  a  year  and  a  half  pas- 
tor of  the  First  Baptist  Church  of  Providence, 
after  which  he  devoted  himself  to  various  kinds 
of  religious  and  humanitarian  effort.  He  was 
the  author  of  many  valuable  works,  including 
'Elements  of  Moral  Science*  (1835)  ;  Elements 
of  Political  Economy*  (1837);  'Limitations 
of  Human  Responsibility*  (1838);  'Domestic 
Slavery  Considered  as  a  Scriptural  Institution* 
(1845) ;  'Elements  of  Intellectual  Philosophy* 
(1854)  ;  and  'Sermons  to  the  Churches*  (1858). 

Wayland,  Francis,  American  legal  scholar, 
son  of  the  preceding :  b.  Boston  23  Aug.  1826 ;  d. 
New  Haven,  Conn.,  9  Jan.  1904.  He  was  grad- 
uated from  Brown  University  in  1846,  took  his 
M.  A.  degree  from  Yale  in  1872,  and  began  law 
practice  in  Worcester,  Mass.,  in  1850,  removing 
in  1858  to  New  Haven.  He  was  judge  of  pro- 
bate in  1864-5,  and  lieutenant-governor  of  Con- 
necticut in  1869.  In  1872  he  became  professor 
in  the  law  school  of  Yale,  and  in  1873  dean  of 
the  school.  In  1903  he  resigned  the  deanship. 
The  development  of  the  school  from  a  minor 
local  institution  to  its  present  condition,  with 
adequate  financial  basis  and  wide  curriculum,  is 
due  chiefly  to  him.  He  was  president  of  several 
organizations,  including  the  American  Social 
Science  Association,  the  board  of  directors  of 
the  Connecticut  State  Prison,  the  Prison  Aid  As- 
sociation from  1872,  and  the  Organized  Charities 
Association  of  New  Haven  from  1878.  He  was 
prominent  as  a  writer  and  speaker  on  sociolog- 
ical and  charitable  topics  and  criminology,  and 
was  joint  author,  with  his  brother,  H.  L.  Way- 
land,  of  the  'Memoir*  of  President  Wayland 
(1867). 

Wayland  the  Smith  (Ger.  Wieland,  ve'- 
lant;  Norse,  Volundr;  A.  S.  Weland),  a  hero  of 
old  Teutonic  saga.  His  myth  assumes  numerous 
forms.  It  appears  in  Scandinavian,  Anglo- 
Saxon,  and  German  poems.  The  name  probably 
signifies  the  "skilful*  or  "artful*  one.  _  Wayland 
seems  to  be  a  deification  of  the  smith,  whose 
calling  was  considered  among  the  highest.    Epi- 


sodes in  the  story  narrate  that  Wayland  was, 
like  Vulcan,  lame,  and,  like  Daedalus,  manufac- 
tured wings  and  could  fly.  These  are  thought, 
however,  to  have  been  late  introductions  from 
the  classic  mythology.  In  France,  too,  Galans 
the  Smith  was  known.  Simrock  employed  the 
various  legends  in  his  epic  'Wieland  der 
Schmied*  (1835).  The  megalithic  monument  in 
Berkshire  called  "Wayland  Smith's  cave,*  with 
the  character  Wayland,  empiric,  farrier,  and 
pedlar,  is  familiar  through  Scott's  'Kenil worth.* 
Consult  Maurus,  'Die  Wielandsage  in  der  Lit- 
teratur*  (1902). 

Wayne,  wan,  Antiiony,  American  soldier: 
b.  East  Town,  Pa.,  i  Jan.  1745;  d.  Presque  Isle 
(Erie),  Pa.,  15  Dec  1809^  At  18  he  became  a 
land-surveyor.  He  was  an  intimate  friend  of 
Franklin,  and  early  took  an  active  interest 
in  public  affairs.  Having  married  and  settled  to 
farming  (1767),  he  was  elected  to  the  Pennsyl- 
vania convention  and  legislature  in  1774,  served 
on  the  committee  of  safety,  and  in  1775  raised  a 
regiment,  with  which  he  took  part  in  the  cam- 
paign against  Canada.  He  fought  with  distinc- 
tion, and  was  wounded  at  the  battle  of  Three 
Rivers  3  Jan.  1776;  held  Ticonderoga  till  May 
1777,  and  after  receiving  the  commission  of  brig- 
adier-general joined  Washington  in  New  Jersey: 
led  a  division  at  Brandjrwine  11  September,  and 
commanded  the  right  wing  and  led  the  attack  at 
Germantown  4  October.  He  made  a  dashing  raid 
on  the  British  lines  in  the  winter  of  1777-8,  car- 
rying off  a  great  quantity  of  supplies,  and  on  the 
night  of  15  July  1779  achieved  the  most  brilliant 
of  the  American  victories  in  the  storming  of 
Stony  Point,  for  which  he  received  a  gold  medal 
and  the  thanks  of  Congress.  He  became  a  popular 
hero,  and  his  nickname  of  "Mad  Anthony*  was 
as  much  a  tribute  to  his  energy  and  valor  as  it 
was  a  denotation  of  his  recklessness  in  action. 
By  a  bayonet  charge  he  rescued  Lafayette  in  Vir- 
ginia in  1782 ;  made  a  daring  attack  on  the  whole 
British  army  at  Green  Spring  (6  July),  and  de- 
feated the  British  and  Indians  in  Georgia.  On 
the  surrender  of  Charleston,  S.  C,  by  the  British 
it  was  occupied  by  Wayne,  14  Dec.  1782.  He 
was  made  brevet  major-general  10  Oct.  1783,  re- 
tired from  the  army  in  1784,  and  became  a  mem- 
ber of  the  Pennsylvania  legislature.  He  was  a 
member  of  the  convention  of  that  State  which 
ratified  the  Federal  Constitution  in  1787.  Later 
he  settled  on  a  Georgia  plantation  presented  to 
him  by  the  State  in  return  for  his  military  ser- 
vices ;  and  from  Georgia,  in  1791,  he  was  sent  to 
Congress,  but  in  a  contest  during  the  next  year 
his  seat  was  declared  vacant.  In  April  1792,  he 
was  made  commander-in-chief  of  the  American 
army,  with  the  rank  of  major-general.  In  1793 
he  took  the  field  against  the  Indians  in  Ohio, 
whom  he  finally  defeated  at  Maumee  Rapids  or 
Fallen  Timbers,  and  he  forced  them  to  conclude 
the  treaty  of  Greenville  (1795),  which  gave  a 
large  tract  of  territory  to  the  United  States.  His 
death  occurred  while  he  was  engaged  in  com- 
pleting this  service.  A  monument  was  erected 
to  him  at  Waynesboro,  Pa.,  in  1809.  Consult  the 
'Lives*  by  Armstrong  (1834)  and  Moore 
(1845);  Wayne's  'Regimental  Orderly  Book* 
on  the  northern  campaign,  edited  by  J.  Munsell 
(1859)  ;  Stille,  'Wayne  and  the  Pennsylvania 
Line*  (1893);  Roosevelt,  'Winning  of  the 
West,'  Vol.  IV.  (1889-94);  and  Spears,  'An- 
thony Wayne*  (1903). 
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WAYNE  — WAYNESBURG  COLLEGE 


Wayne,  Neb.,  city,  county-seat  of  Wayne 
County;  on  the  Chicago,  Saint  Paul,  Minneapo- 
lis &  Omaha  Railroad;  about  95  miles  north  by 
west  of  Lincoln  and  85  miles  northwest  of 
Omaha.  It  is  in  an  agricultural  region,  in  which 
the  principal  productions  are  wheat,  corn,  sugar- 
beets,  and  potatoes.  Wayne  makes  extensive 
shipments  of  grain,  hogs,  cattle,  hay,  and  vege- 
tables. It  has  Nebraska  Normal  College  (pri- 
vate), a  high  school,  and  public  graded  schools. 
The  four  banks  have  a  combined  capital  of  $230,- 
000  and  deposits  (1903)  amounting  to  $648,000. 
Pop.  2.400. 

Waynesboro,  wanz'btSr-6,  Qa.,  city,  coun- 
ty-seat of  Burke  County;  on  the  Central  Rail- 
road of  Georgia;  about  100  miles  northwest  of 
Savannah  and  30  miles  south  of  Augusta.  It 
was  laid  out  as  a  town  in  1783,  and  in  1888  was 
incorporated  as  a  city.  The  chief  manufactories 
are  cottonseed-oil  mills,  wagon  factory,  agricul- 
tural implement  works,  and  a  cotton  compress. 
It  has  seven  churches,  one  public  high  school  or 
academy,  and  Waynesboro  Academy  (a  private 
high  school),  and  elementary  public  schools.  A 
battle  was  fought  here  during  the  Revolutionary 
War,  and  one  during  the  Civil  War.  Pop. 
(1910)  2,729. 

Wasmesboro,  Pa.,  borough  in  Franklin 
County;  on  the  Mont  Alto  and  West  Maryland 
R.R.'s ;  about  48  miles  southwest  of  Harrisburg. 
It  is  the  commercial  and  industrial  centre  of 
quite  an  extent  of  territory.  The  chief  manufac- 
turing establishments  are  machine  shops,  cream- 
eries, ice-machine  and  engine  works,  plow 
factory.  In  1900  (government  census)  Waynes- 
boro had  61 'Manufacturing  establishments,  capi- 
talized for  $3,984,774.  The  number  of  employees 
was  1,103,  3nd  the  annual  cost  of  raw  material 
used  in  the  manufactories  was  $1,072,213;  the 
value  of  the  products  (annually)  was  $2,731,059. 
The  borough  is  near  South  Mountain  and  Antie- 
tam  Creek.  The  Confederate  army  passed 
through  Waynesboro  on  the  way  to  and  from 
Gettysburg.    Pop.   (1910)  7,199. 

Waynesboro  (Va.),  Battle  of.  On  27 
Feb.  1865  Gen.  Sheridan  started  from  Win- 
chester, Va.,  on  his  final  campaign  up  the  Shen- 
andoah Valley,  under  instructions  from  Gen. 
Grant  to  destroy  the  Virginia  Central  Railroad, 
the  James  River  canal^  capture  Lynchburg,  if 
practicable,  and  join  Gen.  Sherman,  wherever 
he  might  be  found  in  North  Carolina,  or  return 
to  Winchester.  He  had  Custer's  and  Devin's 
divisions  of  cavalry  and  two  sections  of  artillery, 
about  10,000  officers  and  men,  the  whole  com- 
manded by  Gen.  Merritt,  his  chief  of  cavalry. 
At  Mount  Crawford,  i  March,  he  was  met  by 
Rosser's  cavalry  which  was  promptly  dispersed, 
and  2  March  he  reached  Staunton,  which  had 
been  abandoned  by  Gen.  Early,  who  had  fallen 
back  eastward  to  a  ridge  west  of  and  near 
Waynesboro,  where  he  could  muster  only  Whar- 
ton's two  small  brigades  of  infantry.  Nelson's 
battery  of  six  guns,  and  Rosser's  cavalry,  in  all 
not  over  1,800  men.  Merritt  followed  from 
Staunton,  and  late  in  the  afternoon,  after  some 
artillery-firing,  three  of  Custer's  dismounted  regi- 
ments moved  around  Early's  left  flank,  between 
it  and  South  River,  while  two  of  his  brigades 
charged  his  front.  Early's  men  made  but  a 
feeble  resistance,  and  broke  in  a  disorderly  rout, 
hotly  pursued  by  the  Union  cavalry  through 
Waynesboro  and  as  far  as  the  South  Fork  of  the 


Shenandoah  and  to  Greenwood  Station,  where 
five  guns  were  captured  and  several  loaded  cars 
burned.  Merritt  took  as  prisoners  1450  officers 
and  men,  and  captured  11  guns,  with  horses  and 
caissons  complete,  200  loaded  wagons,  and  sev- 
eral battle-flags.  Gens.  Early,  Long,  Wharton, 
Lilley,  and  Rosser,  with  a  few  men,  escaped. 
From  Waynesboro  the  prisoners  and  captured 
artillery  were  sent  back  to  Winchester,  under 
guard  of  1,600  men.  Early's  army  had  disap- 
peared, and  Sheridan  moved  unmolested  to  the 
Virginia  Central  Railroad,  which  was  destroyed 
for  several  miles.  The  swollen  condition  of  the 
rivers  made  it  impossible  to  join  Sherman,  and 
Sheridan  determined  to  destroy  still  more  thor- 
oughly the  railroad  and  James  River  canal  and 
then  join_  Grant  in  front  of  Petersburg.  He 
divided  his  command,  sending  one  part  to  the 
James  River  canal,  which  it  destroyed  as  effectu- 
ally as  the  other  part  destroyed  the  railroad. 
This  done,  he  moved  to  White  House  on  the 
Pamunkey  River,  where  he  arrived  on  19  March 
1865,  and  thence  to  the  army  in  front  of  Peters- 
burg. Consult:  'Official  Records,'  Vol.  XLVI.; 
Pond,  'The  Shenandoah  Valley  in  1864* ;  Sheri- 
dan, 'Personal  Memoirs,*  Vol.  II.;  Early,  'Last 
Year  of  the  War  for  Independence* ;  The  Cen- 
tury Company's  'Battles  and  Leaders  of  the 
Civil  War,'  Vol.  IV.  E.  A.  Carman. 

Waynteburg,  wanzTierg,  Pa.,  borough, 
county-seat  of  Greene  County;  on  Ten  Mile 
Creek  and  on  the  Waynesburg  &  Washington 
Railroad ;  about  44  miles  south  of  Pittsburg.  It 
is  in  an  agricultural  and  stock-raising  region,  and 
in  the  natural-gas  and  oil  belt.  It  has  flour  mills, 
a  foundry,  a  planing  mill,  carriage  factory,  ma- 
chine shop,  and  creameries.  It  is  the  seat  of 
\yaynesburg  College  (Cumberland  Presbyte- 
rian). The  five  banks  have  a  combined  capital 
of  $675,000  and  deposits  (1903)  amounting  to 
$2,332,190.    Pop.  2,700. 

Waynesburg  College,  located  at  Waynes- 
burg, Pa.  It  was  chartered  in  1850  and  first 
opened  to  students  in  1851.  It  was  established 
by  and  is  under  the  control  of  the  Pennsylvania 
Synod  of  the  Cumberland  Presbyterian  Church, 
and  the  trustees  are  elected  by  this  synod.  In 
1902  the  board  of  trustees  was  increased  from 
II  to  21  members,  and  the  Alumni  Association 
empowered  to  submit  12  nominations,  from  which 
6  trustees  shall  be  elected.  The  college  for 
many  years  labored  under  serious  financial  diffi- 
culties, and  it  was  not  until  1898  that  an  ade- 
quate endowment  was  obtained,  which  was  in- 
creased in  1900.  Since  that  time  the  curriculum 
has  been  extended,  especially  in  the  study  of 
the  sciences,  and  the  equipment  greatly  improved. 
The  college  offers  three  regular  courses,  classical, 
literary,  and  scientific,  which  lead  to  the  degrees 
of  A.B.,  B.L.,  and  B.S.  Greek  is  required  for 
the  A.B.  degree.  These  courses  all  include  some 
electives  in  the  work  of  the  last  two  years,  the 
list  of  electives  from  which  the  student  may 
choose_  differing  in  each  course.  The  degree  of 
A.M.  is  conferred  for  graduate  work;  courses 
leading  to  the  Ph.D.  degree  have  been  discon- 
tinued. In  addition,  the  college  maintains  a 
preparatory  department,  a  normal  department,  a 
conservatory  of  music,  and  a  school  of  oratory. 
The  college  adopted  the  system  of  co-education 
at  the  first,  and  has  found  it  most  successful. 
The  students  maintain  two  literary  societies  and 
a  Young  Men's  and  a  Young  Women's  Christian 
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Association.  The  buildings  include  the  main 
building  and  Hanna  hall,  a  donnitory.  There 
are  well-equipped  chemical  and  biological  and 
physical  laboratories,  recently  established.  The 
library  in  1910  contained  6,535  volumes,  and  the 
productive  funds  amounted  to  $75,000.  The  stu- 
dents numbered  325,  and  the  faculty  14. 

Ways  and  Means  Committee.  See 
Finance;  Senate,  U.  S. 

Wazan,  wa-zan',  Morocco,  an  inland  town, 
picturesquely  situated  on  the  steep  northern  slope 
of  a  two-peaked  mountain,  in  the  hill  country  90 
miles  southeast  of  Tangier.  It  is  a  sacred  city 
of  refuge,  and  a  place  of  pilgrimage,  the  head- 
quarters of  the  grand  sherif,  the  spiritual  ruler 
of  Morocco.  The  principal  buildings  are  the 
great  mosque  and  the  tombs  of  a  long  line  of 
sherifs.  The  trade  is,  as  -elsewhere  in  Morocco, 
mainly  in  the  hands  of  the  Jews.  Pop.  20,00a 
Consult    Watson,  <A  Visit  to  Wazan>  (1880). 

Waziristan,  wa-ze-rl-stan',  the  country  of 
the  Waziris,  Northwestern  India,  a  mountain- 
ous region  situated  west  of  the  Suliman  range, 
north  of  British  Baluchistan,  and  east  of  Af- 
ghanistan. It  is  now  partly  included  in  British 
India,  and  has  at  various  times  been  the 'scene 
of  military  operations  owing  to  the  depredations 
and  raids  of  the  Waziris  on  the  caravans  travers- 
ing the  Gomul  Pass.  It  is  a  mountainous  coun- 
try, with  much  fine  scenery,  and  a  delightful 
climate  except  in  some  of  the  valleys.  The 
Waziris,  a  portion  of  whom  are  known  as  Mah- 
suds,  are  a  hardy  race  of  Afghans.  It  is  esti- 
mated that  they  number  about  44,000  fighting 
men.  Some  of  them  have  settled  peaceably 
within  British  territory,  where  they  cultivate 
27,000  acres  and  pay  a  revenue  of  $4,500.  Their 
crops  are  wheat,  maize,  and  barley;  they  raise 
horses  and  sheep,  and  iron  and  wood  are  ex- 
ported. 

Wea  (contraction  of  Wayatonuki,  ®Eddy  peo- 
ple*), a  tribe  of  the  Algonquin  stock  of  North 
American  Indians,  belonging  to  the  Miami  con- 
federacy. When  first  known  to  the  whites,  in 
1672-1703,  they  were  in  Wisconsin,  but  they 
seem  to  have  gradually  drifted  southward,  and 
in  1701  one  of  their  villages  was  on  the  site  of 
the  present  Chicago,  111.,  and  in  1719  their  chief 
village  was  on  the  Wabash  below  the  mouth  of 
Wea  Creek,  in  Indiana.  They  were  hostile 
against  the  whites  in  western  Virginia,  in  which 
their  country  was  situated,  but  they  finally  signed 
the  celebrated  treaty  of  Greenville  in  1795,  and 
in  1820  sold  their  last  lands  in  Indiana  and 
moved  with  the  Piankashaws  to  Illinois  and 
Missouri.  In  1832  they  again  sold  their  lands 
and  the  main  body  moved  to  Kansas,  whither  a 
few  of  their  number  had  already  migrated.  In 
1854  the  rapidly  decreasing  Weas  and  Pianka- 
sha<vs  united  with  the  Peorias  and  Kaskaskias 
of  the  Illinois  confederacy ;  at  this_  time  their 
population  aggregated  259,  largely  mixed-bloods. 
In  1868  they  moved  to  the  Neosho  in  Indian 
Territory,  where  they  have  since  remained.  The 
Miami  number  no  and  the  Peoria  185,  but  the 
population  of  the  Weas  is  not  separately 
recorded. 

Weakfish,  or  Squeteague,  a  spiny-rayed 
fish  of  the  genus  Cynoscion  and  family  i'ciVnirftr. 
It  has  no  teeth  on  the  vomer  or  palate  bones, 
but  numerous  ones  in  the  jaws,  one  or  two  in 
the  front  of  the  upper  jaw,  having  the  form  of 


elongated  canines ;  the  head  is  convex,  supported 
by  cavernous  bones;  the  air-bladder  has  a  horn 
on  each  side  projecting  forward.  The  genus  is 
chiefly  American,  with  about  15  North  American 
species.  The  common  weakfish  (C.  regalis)  is 
I  to  2^i  feet  long,  brownish  blue  above,  with  ir- 
regular brownish  spots,  and  tinged  with  green- 
ish and  banded  in  the  young;  the  sides  silvery, 
abdomen  white,  and  iris  yellow;  lower  fins 
orange ;  a  single  row  of  very  small  teeth  in  the 
upper  jaw,  and  a  double  series  in  the  lower; 
dorsals  separated,  and  the  second,  with  the  cau- 
dal and  anal,  mostly  covered  with  scales.  This 
is  one  of  the  most  abundant  fishes  along  the  en- 
tire Atlantic  coast  from  Cape  Cod  to  Florida, 
but  there  have  been  times  when  the  invasions  of 
bluefish  have  driven  them  from  parts  of  the 
coast.  The  name  originated  from  the  little  re- 
sistance it  makes  when  taken,  and  from  the  ease 
with  which  the  delicate  structure  of  the  mouth 
enables  it  to  break  away.  This  is  the  name  most 
employed  on  the  New  Jersey  coast,  while  in  New 
England  the  Indian  name  "squeteague"  is  usual, 
and  in  the  South  sea-trout  is  applied  to  this  and 
to  the  spotted  Cynoscion.  On  the  New  Jersey 
coast  it  appears  early  in  the  spring,  being  most 
abundant  toward  the  end  of  July,  and  disap- 
pears late  in  the  autumn;  it  is  a  greedy  biter, 
and  is  easily  taken  by  any  soft  white  bait,  afford- 
ing great  sport  for  about  an  hour  on  the  flood 
tide;  it  swims  in  shoals  near  the  surface,  and 
requires  a  line  slightly  if  at  all  leaded.  In  sum- 
mer it  is  abundant  about  the  mouths  of  rivers, 
where  the  water  is  brackish,  and  sometimes 
ascends  far  up,  having  been  taken  in  the  Hudson 
above  Sing  Sing ;  it  is  taken  by  seines  and  pound- 
nets  in  large  quantities ;  when  caught  it  makes  a 
croaking  sound,  also  heard  when  the  fish  is  at 
the  bottom.  The  flesh  is  wholesome  and  well 
flavored,  but  so  quickly  gets  soft  that  it  does  not 
rank  high  in  the  market.  The  air-bladder  makes 
excellent  isinglass  for  culinary  purposes.  The 
spotted  weakfish  (C  nebulosus)  is  conspic- 
uously marked  with  round  black  spots  above 
and  the  soft-dorsal  fin  is  not  scaly.  It  is  more 
southern  than  the  squeteague,  and  is  sometimes 
called  spotted  trout.  Other  related  species  occur 
in  West  Indian  waters  and  on  the  Pacific  coast. 
In  1901,  23,496,383  pounds  of  weakfish,  val- 
ued at  $558,653,  were  taken  in  the  fisheries  of 
the  Middle  States,  Maryland,  and  Virginia,  and 
in  1898  the  New  England  States  yielded 
4,691,188  pounds,  worth  $108,945. 

Wealden,  wel'den,  the  name  given  to  cer- 
tain delta-deposits  of  the  Cretaceous  (or  Chalk) 
system,  from  their  great  development  in  the 
weald  of  Sussex,  England.  Weald  means  in 
Old  English  a  wood  or  forest,  and  the  name 
is  applied  to  a  tract  of  country  lying  between 
the  north  and  south  downs  of  Kent  and  Sussex. 
The  recognized  geological  name  of  this  subdivi- 
sion of  the  Cretaceous  system  is  the  Neocomian, 
from  the  old  Latin  name  of  Neuchatel  in  Switz- 
erland. This  stage  in  the  south  of  England, 
and  thence  eastward  across  Hanover,  consists 
of  a  mass  of  sand  and  clay,  sometimes  1.800 
feet  thick,  representing  the  delta  of  a  river. 
Only  a  portion  of  this  delta  remains,  but  as  it 
extends  in  an  eastern  and  western  direction  for 
a  distance  of  at  least  200,  and  from  north  to 
south  less  than  100  miles,  its  total  area  may  have 
been  20,000  square  miles,  indicating  a  very  large 
river.     The   stream   not   improbably   descended 
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from  the  north  or  northwest  It  carried  down 
the  drifted  vegetation  of  the  land,  with  occa- 
sional carcases  of  the  iguanodons  and  other  ter- 
restrial or  amphibious  creatures  of  the  time.  Be- 
yond the  area  overspread  by  the  sand  and  mud 
of  the  delta,  the  ordinary  marine  sediments  ac- 
cumulated, with  their  characteristic  organic  re- 
mains. From  Yorkshire,  England,  they  stretch 
eastward  through  northwestern  Germany,  and 
are  found  at  the  base  of  the  Cretaceous  system 
through  France  into  Switzerland.    See  Geology. 

Wealth,  in  political  economy,  a  term  ap- 
plied to  all  objects  possessing  value.  Such 
objects  are  defined,  in  general,  as  useful,  trans- 
ferable, and  limited  as  to  supply.  There  is  some 
confusion  regarding;  the  sense  in  which  the  word 
is  employed  by  various  authors,  but  standard 
usage  limits  the  term  to  external  objects,  exclud- 
ing all  personal  attributes.  Wealth  is  frequently 
confounded  with  money.  See  Political  Econ- 
omy; Value. 

Wealth  of  Nations,  An  Enquiry  into  the 
Nature  and  Causes  of  the,  a  famous  work  by 
Adam  Smith,  published  in  1776.  It  is  a  treatise 
especially  designed  to  show  the  wisdom  and 
justice  of  free  trade  among  nations,  and  forms 
the  foundation  of  the  modern  science  of  political 
economy.  The  style  of  the  work  is  diffuse,  and 
to  a  very  large  extent  it  drew  from  the  work 
already  done  in  France  by  the  economists  of  the 
*Encyclopedie'*  school.  Five  English  editions 
of  the  work  appeared  during  its  author's  life, 
and  it  was  translated  into  many  modem  lan- 
guages. 

Wealth  of  the  World.  The  total  wealth 
of  the  world,  while  not  exactly  known,  has  been 
estimated  at  $500,000,000,000.  This  is  probably 
an  underestimate  of  the  actual  amount  of  money 
and  property  in  civilized  and  semi-civilized  lands. 
Of  this  total,  the  greater  part  is  owned  by  Amer- 
icans and  Europeans.  The  United  States  has 
somewhere  near  $100,000,000,000,  or  about  one 
fifth  of  the  whole.  Among  foreign  nations 
the  total  wealth  has  been  estimated  as  follows: 

Great    Britain     $S9iOoo.ooo,ooo 

France     48,000,000,00a 

Germany     40,000,000,000 

Russia 32,000,000,000 

Austria*Hungary     27,000,000,000 

Ital^     16,000,000,000 

Spain  ,'••,• 13,000,000,000 

Scandinavia    7,000,000,000 

Belgium     5,000,000,000 

The  percentage  of  public  debt  per  capita 
of  European   countries  has  been  estimated  as 

follows :  _  . 

Debt  per 

CoUNTKiES                                     Population  capita 

Austria-Hungary    (1901) 45,242,889  $14 

Austria     (looi) 26,150,597  »7 

Hungary     (1900) 19,092,292  54 

Belgium    (1901) 6,693,810  75 

Bulgaria    (1899) 3.733i'89  13 

Denmark     (1901) 2,464,770  24 

Greece     (1900) 2,434,000  68 

Holland     (1901) 5,179,000  88 

Italy     (1900)... 32.449,754  83 

Norway     (1900)      2,239,880  »8 

Portugal   (1901) 5.428,659  166 

Rumania     (1901) 5,912,520  46 

Servia     (1900) 2,493,770  32 

Spain     (1901) ....18,226,040  100 

Sweden     (1901) 5,175.228  17 

_  The  total  wealth  per  capita  of  various  coun- 
tries is  as  follows: 

Great    Britain    $i.44a 

France   1,257 

Ccrmany    709 


Russia    *    20« 

Austria-Hungary    ^09 

Spain    '.'.'.'..'.'..'..!..'..'.'..'...'.'.'.'.'.      548 

Belgium    '...'.'.'.'.'!      710 

Portugal     li} 

9''«*<=e,. 485 

Australia    j  j jj 

United   States   1I123 

Denmark    1,104 

Canada     ^^^ 

Weaning,  the  accustoming  of  an  infant  to 
food  other  than  its  mother's  milk,  or  the  disen- 
gaging of  a  child  from  the  habit  of  nursing.  In 
normal  cases  it  is  now  deemed  desirable  to  con- 
tinue nursing  for  nine  or  ten  months  after  birth. 
With  children  who  are  healthy,  and  cut  their 
teeth  early,  weaning  may  begin  earlier  than  wiUi 
weak,  sickly  children.  It  should  never  be 
attempted  during  sickness,  nor,  unless  absolutely 
necessary,  in  hot  weather.  It  is  best  for  both 
mother  and  child  to  bring  it  about  gradually. 
By  so  doing  the  secretion  of  milk  in  the  former 
is  slowly  diminished,  and  those  complaints  which 
arise  from  sudden  weaning  are  prevented ;  while 
the  child  is  gradually  accustomed  to  other  kinds 
of  sustenance,  and  the  restlessness  and  want  of 
sleep,  whichare  so  troublesome  in  sudden  wean- 
ing, are  avoided.  Both  during  the  weaning  and 
for  some  time  after  it  no  food  should  be  given 
to  the  child  except  what  is  very  easy  of  digestion, 
and  more  fluid  than  solid,  and  in  particular  what 
has  no  stimulating  qualities,  nor  any  that  will 
tend  to  create  acidity,  or  produce  other  nnarked 
changes  in  the  organic  functions.    See  Infancy. 

Weare,  war,  Meshech,  American  colonial 
leader:  b.  Hampton  Falls,  N.  H.,  i6  June  1713; 
d.  there  14  Jan.  1786.  He  was  graduated  at 
Harvard  in  1735;  studied  theology  and  entered 
the  ministry,  which  he  gave  up  for  the  practice 
of  law;  was  repeatedly  sent  to  the  legislature, 
and  in  1782  was  speaker.  His  later  appoint- 
ments included  that  of  commissioner  to  the 
Albany  Congress  (q.v.)  in  1774,  justice  and 
(1777)  chief  justice  of  the  superior  court  of 
judicature.  He  was  also  colonel  of  a  militia 
regiment,  and  when  the  Revolution  opened  was 
appointed  chairman  of  the  Committee  of  Public 
Safety.  Upon  the  reorganization  of  the  State 
judiciary  he  was  placed  at  its  head.  He  raised 
troops  for  defense  against  Burgoyne,  whose  in- 
vasion he  materially  aided  in  repelling.  In  1776, 
under  the  temporary  constitution,  he  was  elected 
president  of  the  State,  and  was  annually  re- 
elected until  1784.  Under  the  new  constitution 
he  was  again  elected  president,  but  resigned 
before  the  expiration  of  his  term. 

Weasel  (Pulorius  noveboracensis) ,  a  fur- 
bearing  mammal  (q.v.),  typical  of  the  family 
Mustelid<e.  The  body  is  elongated  and  slender, 
the  head  long,  the  legs  short,  the  muzzle  rounded 
and  the  tail  short  and  slender.  The  feet  have 
each  five  toes  and  are  digitigrade  and  unwebbed. 
There  are  34  teeth  and  the  sectorial  or  flesh- 
tooth  lacks  an  internal  tubercle.  The  anal 
glands  are  developed  and  secrete  a  strong-smell- 
ing substance.  The  weasel  attains  a  length  of 
from  12  to  15  inches,  of  which  the  tail  makes 
nearly  one  third.  The  male  is  larger  than  the 
female.  Above  the  color  is  brown,  below  white 
or  pale  yellow,  the  terminal  one  third  of  the  tail 
black.  In  winter  the  fur  becomes  more  or  less 
white,  but  this  change  is  complete  only  in  the 
north  and  does  not  affect  the  black  of  the  tail; 
in   this  white  phase  the  animal  is  called  an 
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ermine  (q.v.)-  The  common  weasel,  in  one  or 
other  of  its  varieties,  inhabits  the  entire  eastern 
United  States,  westward  to  Minnesota,  south 
to  North  Carolina  and  north  to  Canada;  and  is 
replaced  in  most  other  parts  of  North  America 
by  more  or  less  closely  related  species  and  in 
Eurasia  by  others,  of  which  the  Siberian  ermine 
is  its  nearest  ally.  Owing  to  its  retiring  and 
nocturnal  habits  it  is  often,  quite  unknown  to 
most  people,  plentiful  even  in  the  vicinity  of 
large  cities,  where  it  renders  efficient  service  in 
the  destruction  of  vermin.  The  weasel  is  a 
highly  courageous  animal,  and  makes  war  on 
rats,  mice,- hares  and  rabbits,  birds,  and  many 
other  small  animals.  During  the  summer  it  de- 
vours insects,  but  appears  never  to  partake  of  a 
vegetable  diet.  Many  instances  are  on  record 
in  which  these  animals  have  spontaneously  at- 
tacked horses  and  cows,  and  they  seem  nearly 
at  all  times  to  exhibit  an  utter  indifference  to  the  ■ 
proximity  of  man.  They  are  especially  fond 
of  eggs,  and  rob  hen-roosts  and  the  nest  of  every 
wild  bird  which  they  find.  Their  mode  of  kill- 
ing their  prey  is  characteristic  —  since  they 
usually  fasten  on  to  the  neck  of  their  victim,  and 
hold  firmly  on  while  they  suck  the  blood;  next 
they  eat  the  brains  and  only  then  the  flesh. 
Like  most  of  their  near  relatives  they  often 
kill  much  more  than  they  require  for  food. 
They  hunt  by  scent  and  are  tireless  in  pursuit. 
Few  animals  are  so  active,  and  the  slimness  of 
their  bodies  enables  them  to  explore  every  hole 
and  hiding-place  of  their  prey.  Weasels  live 
in  holes  under  stone  walls,  rocks  and  trees,  in 
burrows  captured  by  force  from  ground-squirrels 
and  woodchucks,  in  hollow  stumps,  etc.  A  nest 
of  dried  leaves  and  grasses  is  constructed  and 
about  five  young  are  born  in  a  litter.  Consult: 
Coues,  'Fur-bearing  Animals'  (Washington 
1877)  ;  Merriam,  'Synopsis  of  the  Weasels  of 
North  America'    (Washington  1896). 

Weather     Bureau,     United     States.     See 

Meteorology. 

Weather  Maps.  Meteorology  has,  of  late 
years,  made  rapid  progress.  In  1870  the  United 
States  established  its  Weather  Bureau  for  gath- 
.ering  the  facts  that  pertain  to  this  branch  of 
science.  We  were  not  the  first,  or  the  original 
promulgators  of  the  present  system,  but  we  were 
the  first  to  establish  the  system  upon  a  grand 
basis,  by  which  we  have  accomplished  such  sat- 
isfactory results.  Our  extended  territory  is  most 
favorable.  The  main  portion  of  the  United 
States,  covering  in  round  numbers,  an  area  of 
3,000  miles  from  west  to  east,  and  some  1,500 
miles  north  and  south.  The  first  maps  were 
crude  affairs,  but  gradually  the  improvement 
and  perfection  came.  At  first,  on  the  map,  the 
two  grand  centres  or  factors  high  and  low  were 
not  tracked.  They  were  simply  indicated.  After 
a  while  it  was  seen  that  there  was  a  movement 
of  these  factors  of  high  and  low  barometer, 
from  the  west  toward  the  east,  or  contrary  to 
the  movement  of  the  sun.  "Barometer*  being 
a  long  word,  on  the  map  it  is  not  used,  but  it  is 
the  while  understood.  When  the  word  high  is 
used  it  stands  for  high  barometer,  and  when 
tiie  word  low  is  used  low  barometer  is  under- 
stood. So  the  terms  high  and  low  have  come  to 
stand  for  high  and  low  barometer.  High  is_  a 
cold,  dry  factor,  and  cold  in  proportion  to  its 
intensity,  while  low  is  a  wet  factor,  and  cold  or 
warm  in  proportion  to  its  latitude. 


The  movements  of  these  factors  high  and 
low  are  from  the  west  toward  the  east  —  on 
general  lines.  At  first  the  term  "general  lines" 
may  seem  like  a  loose  method  of  referring  to 
these  factors,  but  when  we  come  to  understand 
the  subject,  we  readily  see  that  this  term  "gen- 
eral lines"  is  most  appropriate  and  definite ;  there 
is  nothing  loose  as  to  thought  in  this  term. 
The  highs  and  lows  enter  somewhere  in  the 
west  —  south  or  north — and  travel  toward  the 
east;  at  times  much  after  the  manner  of  a  ves- 
sel at  sea,  against  a  head  wind,  tacking,  in  order 
to  reach  a  certain  point  to  the  windward.  These 
highs  and  lows  do  not  tack,  but  they  often  take 
similar  lines;  hence  the  reference  to  this  detail 
of  navigation  in  order  to  illustrate  the  lines 
that  these  factors  take  in  their  course  over  the 
country  and  around  the  world.  There  are  four 
general  points  at  which  the  lows  enter,  and  one 
general  point  at  which  they  pass  off  tne  Atlan- 
tic coast  toward  the  east.  Which  the  superior 
factor  ?  it  may  be  asked.  The  reply  is,  neither  — 
one  is  as  much  the  superior  as  the  other;  they 
are  parts  of  one  stupendous  system,  whereby 
nature  re-animates  and  invigorates  the  atmo- 
sphere of  our  earth.  We  speak  of  the  lows  first 
because  they  are  the  storm  centres ;  yet  the  highs 
likewise  perform  their  part;  they  furnish  ma- 
terial that  is  an  essential  feature  of  the  storm. 
The  two  work  together  and  produce  all  the 
changes  that  come  under  the  head  of  what  we  so 
commonly  call  our  "Weather  System.*  The 
lows  enter  the  territory  of  the  United 'States  at 
four  different  points._  But  it  must  not  be  as- 
sumed that  these  points  are  always  the  same, 
and  that  they  are  like  the  great  gates  of  the 
ancient  city.  One  pwint  of  entrance  is  in  the 
extreme  Northwest,  in  the  neighborhood  of  Pu- 
get  Sound,  and  the  other,  or  the  one  we  may 
call  the  second,  is  in  the  Southwest,  at  the  head 
of  the  Gulf  of  California.  The  third,  we  first 
find  on  the  borders  of  the  Gulf  of  Mexico,  and 
evidently  comes  up  from  some  point  on  the 
lower  Pacific  coast  of  Mexico.  When  our  sys- 
tem is  extended  so  as  to  cover  Mexico,  as  the 
United  States  is  now  covered  with  stations,  we 
shall  be  in  position  to  determine  the  course  of 
these  lows  before  they  enter  our  territory.  From 
this  direction  they  evidently  come.  The  fourth 
set  are  first  revealed  to  us  when  they  make  their 
appearance  in  the  southeast  of  the  lower  coast 
of  Florida.  These  lows,  coming  from  this  south- 
eastern quarter,  may  at  first  cause  some  doubt 
as  to  the  course  of  the  storm,  but  when  we  come 
to  study  the  system,  as  now  revealed  to  us,  there 
will  be  seen  to  be  no  inconsistency  in  the  state- 
ment that  the  general  movement  is  from  the 
west  toward  the  east.  When  we  come  to  have 
our  system  of  stations  established  through  Mex- 
ico and  the  West  Indies,  what  we  arbitrarily 
term  the  third  and  fourth,  may  be  one  and  the 
same,  or  this  fourth  may  be  an  independent  cen- 
tre, coming  up  from  the  Spanish  Main.  As  to 
these  two  herein  designated  as  the  third  and 
fourth,  we  must  at  present,  in  regard  to  them, 
remain  in  darkness.  This  darloiess,  though, 
should  at  once  appeal  to  the  scientific  world  to 
plead  for  the  essential  stations  through  Mexico 
and  the  West  Indies.  In  time  we  evidently 
shall  have  stations  all  over  the  world ;  then  we 
shall  have  a  weather  map  that  will  enlighten  us 
as  to  the  system  of  the  whole.  We  cannot  study 
the  tidal  system  of  ths  earth  in  a  mill-pond,  nor 
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even  in  the  greatest  of  inland  seas.  We  must 
have  access  to  the  oceans  of  the  world.  |So 
with  meteorology,  we  cannot  study  the  beautiful 
system  in  a  small  or  circumscribed  territory. 
We  must  have  an  extended  territory,  and  the 
more  extended  the  better  the  results.  The  lows 
that  enter  at  the  northwest  gate  sometimes  from 
this  point  travel  due  east  —  toward  the  Great 
Lakes  and  along  the  St.  Lawrence  Valley,  to 
the  Atlantic  Ocean.  At  other  times  they  will, 
from  this  point  of  entrance,  travel  toward  the 
southeast,  even  down  to  the  mouth  of  the  Mis- 
sissippi, and  from  there  take  a  course  toward 
the  northeast,  leaving  the  Atlantic  coast  at  about 
the  same  point  as  the  one  that  took  the  direct 
course  toward  the  east.  The  low  that  enters  at 
the  southwest,  also  may  go  on  a  line  as  nearly 
east,  until  it  reaches  the  vicinity  of  the  mouth 
of  the  Mississippi;  then  from  this  point  it  may 
travel  toward  the  north  and  join  the  low  that 
came  from  the  vicinity  of  Puget  Sound;  or  it 
may  move  along  the  shores  of  the  Gulf  States, 
even  as  far  as  the  Atlantic  seaboard,  then  move 
northward  toward  the  banks  of  Newfoundland. 
The  third  or  the  low  from  Mexico  often  takes 
a  similar  course,  after  it  has  reached  the  mouth 
of  the  Mississippi.  But  those  from  the  West 
Indies  are  probably  the  most  erratic,  and  more 
than  any  other  set  of  lows  they  at  times,  for 
considerable  distances,  will  travel  along  a  line 
that  is  quite  contrary  to  the  general  directioa 
The  one  that  in  1902  produced  the  great  and  ter- 
rible storm  at  Galveston  was  of  the  most  erratic 
character.  It  came  up  from  the  West  Indies,  and 
was  first  revealed  to  us  off  the  lower  coast  of 
Florida,  that  is,  within  the  lines  of  the^  United 
States.  From  this  point,  instead  of  going  to- 
ward the  northeast,  as  do  the  greater  number  of 
these  storms,  for  24  hours  it  traveled  due  west, 
covering  the  distance  of  some  1,100  miles  in  24 
hours  —  an  erratic  direction  and  a  phenomenal 
speed.  On  an  average  the  lows  travel  from  300 
to  400  miles  a  day,  but  here  was  one  that  trav- 
eled 1,100  miles  in  one  day.  Why?  it  may  be 
asked.  If  the  reader  will  consult  the  map  of  the 
day  on  which  this  storm  first  appeared  off  the 
lower  coast  of  Florida,  he  will  see  that  an  ex- 
tensive high  covered  the  territory  of  the  south- 
east section  of  the  United  States,  which  was 
like  the  great  mountain  that  at  times  turns  the 
direction  of  a  stream.  Because  of  the  location 
of  that  high,  the  low  could  not  pass  toward  the 
north,  so  it  must  take  the"  direction  of  the  least 
resistance,  and  that  was  toward  the  west.  It 
had  a  clear  field;  there  was  nothing  in  its  way. 
It  flew  across  the  Gulf  from  the  east  toward  the 
west  Then  it  turned  toward  the  north,  veering 
more  and  more  toward  the  northeast  and  joined 
the  path  of  the  lows  that  pass  off  the  coast  at 
Newfoundland.  So  while  its  direction  was  for  a 
while  toward  the  west,  its  general  direction  was 
toward  the  east.  One  thing  that  has  operated 
against  meteorology  is  the  fact  that  the  courses 
of  the  lows  and  highs  are  so  peculiar,  as  is  also 
their  speed.  So  by  some  it  is  not  regarded  as 
an  exact  science.  If  the  movements  of  the  highs 
and  lows  could  be  worked  out  by  some  process 
of  arithmetic,  or  even  the  higher  mathematics, 
then  a  certain  class  would  have  more  interest 
in  it.  But  we  must  take  nature  as  we  find  it.  It 
is  a  fact  that  the  highs  and  lows  do  travel  as 
they  do.  We  cannot  change  this;  the  laws  that 
govern  them  must  stand. 


From  fall  to  spring  the  greater  number  ol 
the  highs  that  enter  the  Pacific  coast  centre  on 
Cape  Mendocino,  and  this  accounts  for  the  pe- 
culiar climate  of  the  Pacific  coast;  as  there  is 
the  while  the  central  high  and  the  low  to  the 
north  and  the  low  to  the  south  of  it.  Having 
knowledge  of  this,  we  readily  understand  the 
peculiar  climatology  of  the  Pacific  coast.  Then 
if  we  will  study  the  map  and  see  the  course  of 
the  majority  of  the  lows  that  travel  across  the 
country,  it  will  not  be  difficult  to  understand  the 
climatology  of  the  eastern  section  of  the  United 
States.  Indeed,  without  the  knowledge  we  ob- 
tain from  the  weather  map,  it  is  not  possible  to 
understand  the  climatology  of  any  section.  With 
this  knowledge,  all  that  comes  under  the  head 
of  climatology  is  exceedingly  easy  to  compre- 
hend. Until  we  had  the  weather  map,  the  so- 
called  "Texas  norther"  was  a  mystery;  now 
the  explanation  of  this  phenomenon  is  as  plain 
to  us  as  why  the  locomotive  moves  over  the 
land  or  the  steamship  over  the  seas.  When  the 
conditions  occur  that  produce  the  "Texas 
norther*  the  map  reveals  to  us  that  the  high 
that  entered  at  Cape  Mendocino,  instead  of  mov- 
ing directly  east,  or  toward  the  northeast,  moved 
toward  the  southeast  and  covered  the  territory 
of  Texas,  and  later  the  territory  of  the  Gulf 
States. 

It  was  one  of  these  highs  that  a  few  years 
ago  was  so  destructive  to  the  orange  trees  of 
Florida.  Let  it  be  borne  in  mind  that  the  wind 
is  always  fibm  the  high  toward  the  low;  not  in 
a  direct,  but  in  a  curved  line;  for  the  reason 
that  low  is  the  centre  toward  which  the  winds 
move.  The  winds  from  the  four  points  of  the 
compass,  north,  east,  west,  and  south,  must  come 
together  at  this  point,  or  the  centre  low,  and  as 
they  approach  the  centre  these  winds  necessarily 
react  upon  each  other  and  deflect  each  other 
toward  the  right,  as  we  face  the  centre  of  low. 
So  the  term  "general*  as  to  the  winds  is  as  per- 
tinent as  is  the  direction  of  the  factors  high  and 
low.  The  highs  and  lows  travel  on  general  lines 
from  the  west  toward  the  east ;  the  winds  travel 
on  general  lines  from  the  high  toward  the  low. 
Before  we  had  the  weather  map  to  throw  light 
on  this  subject  there  was  much  crude  thought 
about  the  movement  of  the  winds.  It  was  often 
stated  that  the  winds  moved  over  the  surface 
of  the  earth  in  epicycles,  and  even  to  this  day 
persons  who  have  not  heeded  the  lessons  taught 
by  the  weather  map  claim  that  the  winds  during 
the  fierce  storm  travel  in  epicycles,  and  to  these 
storms  they  have  given  the  name  "cyclone.* 
The  weather  map  relegates  the  term  "cyclone* 
out  of  the  list  of  words  —  it  is  a  misnomer.  And 
yet,  when  the  fierce  hurricane  or  the  fierce  sum- 
mer local  occurs,  and  evidence  is  found  of  ob- 
jects along  the  path  of  the  storm  being  twisted 
about  in  a  most  erratic  manner,  the  supposition 
of  the  past  was  that  the  winds  moving  in  epicy- 
cles produced  this  effect.  But  such  is  not  the 
case.  Water  rushing  down  a  steep  incline  does 
not  take  such  a  course.  From  time  to  time  it 
may  meet  with  some  firm  object  like  a  great 
rock,  and  thereby  an  eddy  or  whirlpool  may  be 
caused,  but  if  the  obstacle  was  not  in  the  way 
the  water  would  flow  on  its  course,  and  the 
course  would  be  as  straight  as  the  nature  of 
the  valley  or  incline  would  permit.  So  with 
the  winds.  Winds  that  are  moving  at  the  rate 
of  from  50  to  100  miles  an  hour  do  not  stop  to 
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Uke  epicycles.  In  the  summer-local  the  wind 
moves  along  a  very  narrow  path,  and  after  mov- 
ing a  short  distance  becomes,  as  it  were,  a  thing 
of  life,  and  often  assumes  a  huge  serpentlike 
shape  —  a  bolt  moving  over  the  surface  of  the 
earth.  If  there  is  nothing  in  its  way  it  moves 
along  on  a  straight  line.  But  if  there  is  some 
firm  object  in  its  course  it  may  be  deflected, 
right,  left,  or  over,  as  the  case  may  be ;  it  may 
pass  over  some  objects,  while  others  it  will  hit 
and  send  them  rapidly  whirling  ofT  toward  the 
right  or  left,  depending  upon  which  side  the  blow 
from  the  bolt  is  given.  Then  in  this  connec- 
tion of  late  there  has  been  intimated,  evidently 
from  European  sources,  the. term  "cyclone  and 
anti-cyclone."  By  the  "cyclone*  agent  or  power 
they  mean  the  low  that  causes  the  fierce  winds 
to  rush  toward  it;  to  the  high,  which  is  the 
magazine  of  the  airs  that  rush  toward  this  low 
centre,  has  been  given  the  name  *anti-cyclo- 
matic."  Might  as  well  call  a  hill  an  anti-valley. 
At  times  some  persons  ask,  why  should  the  highs 
and  lows  move  as  they  do,  and  because  they 
cannot  understand  the  why,  they  take  little  in- 
terest in  the  subject  as  a  whole.  No  more  than 
any  other  medium  can  the  weather  map  explain 
the  first  cause,  but  it  can,  if  we  will  properly 
study  it,  lead  us  up  as  near  to  the  first  great 
cause  along  its  line  as  can  any  other  medium 
along  any  other  line  of  science.  In  all  depart- 
ments of  nature  there  are  facts  that  we  must 
accept,  whether  they  do  or  do  not  make  clear 
to  us  all  the  mysteries  of  cause  and  eflFect.  There 
is  one  thing  certain,  the  more  facts  with  which 
we  are  familiar  the  greater  our  chances  for  com- 
prehending the  laws  that  govern  all  departments 
of  nature.  To  be  indiflFerent  in  regard  to  obtain- 
ing facts,  and  then  to  be  indifferent  and  even  to 
condemn  such  labors  as  lead  tip  to  the  better  in- 
terpretation of  nature  and  nature's  laws,  seems 
most  absurd.  And  yet  this  is  the  position  of 
many.  Because  we  cannot,  at  present  at  least, 
tell  what'is  the  cause  and  why  the  peculiar  action 
of  these  two  factors  high  and  low,  they  refuse 
to  take  interest  in  the  subject  as  a  whole.  In 
all  departments  we  sooner  or  later  come  to  the 
point  where  we  must  fall  back  upon  theory. 
While  this  is  not  final  it  oftentimes  serves  as  a 
provisional  structure  that  later  on  leads  up  to 
grander  results. 

Why  should  high  and  low  have  the  charac- 
teristics peculiar  to  them?  Where  facts  fail  to 
reveal  any  further  light  it  is  then  well  to  resort 
to  theory,  and  in  plausible  theory  there  is  often 
much  satisfaction.  There  is  no  better  way  for 
a  plausible  theory  as  to  low  than  in  imagination 
to  put  ourselves  back  at  the  very  beginning, 
when  the  sun  began  to  shine  upon  the  earth  and 
to  cause  it  to  revolve.  It  could  not  turn  in  but 
one  direction,  and  it  might  as  well  turn  or  re- 
volve in  one  direction  as  the  other.  The  Grand 
Architect  of  the  Universe  evidently  saw  fit  to 
have  it  turn  on  its  axis  as  it  does  —  toward  the 
east.  Possibly  there  would  be  no  difference  in 
the  conditions  that  foUow,  whether  it  turned 
east  or  west.  It  must  turn  toward  the  sun. 
When  the  earth  first  began  to  move  some  one 
point,  or  a  belt  of  centres,  became  the  point  or 
points  where  the  heat  of  the  sun  was  concen- 
trated; much  like  the  action  of  the  double- 
convex  lens  that  is  so  commonly  called  a  "sun- 
glass.* The  heat  of  the  sun  acting  upon  the 
waters  of  the  earth  produces  clouds.  At  the 
point  of  concentration  there  is,  on  the  part  of 


nature,  an  attempt,  at  least,  to  produce  a  vacuum 
which  causes  a  movement  of  the  surrounding 
airs  toward  that  point.  Soon  the  direct  heat 
of.  the  sun  is  shut  off  from  this  point.  The 
while  the  earth  is  turning  and  another  and  an- 
other point  is  exposed  to  the  concentration,  and 
so  on  until  the  circle  of  the  earth  is  complete. 
Toward  these  points  of  concentration,  desig- 
nated by  the  term  low,  the  surrounding  airs  are 
brought.  The  propelling  force,  we  term  the 
winds,  is  the  result  of  the  concentration  at  low. 
After  reaching  these  points,  the  airs  becoming 
heated,  ascend,  to  a  point  a  number  of  miles 
above  the  earth,  where  they  take  the  lines  of  the 
boiling  water  in  the  pot  —  convection.  These 
heated  airs  spread  outward  from  the  centre  in 
all  directions.  As  the  atmosphere  at  these 
higher  altitudes  is  cold,  the  coldness  is  gradually 
imparted  to  these  warmer  airs  that  have  as- 
cended to  this  high  elevation.  Becoming  cooled, 
they  lose  their  buoyancy  and  therefore  descend. 
By  heat  they  have  ascended;  by  cold  they  de- 
scend, and  where  they  descend  they  build  up 
heavy  banks  of  pure  airs,  airs  containing  a  mini- 
mum of  moisture ;  and  these  points  become  great 
magazines  of  pure  air,  and  we  designate  them 
as  highs.  So  all  over  the  world  are  the  lows 
and  the  highs.  On  the  surface  the  movement 
of  the  airs  is  from  the  high  toward  the  low; 
above  this  it  is  reversed,  the  movement  being 
from  the  low  toward  the  high,  which  readily 
accounts  for  the  direction  of  the  light  cirrus 
clouds,  at  times  seen  moving  along  a  line  di- 
rectly opposite  from  the  movement  of  the  winds 
at  the  surface  of  the  earth. 

So  the  weather  map  has  even  a  wider  and 
deeper  or  higher  revelation  than  at  first  it  ap- 
pears to  have.  It  becomes  a  veritable  Jacob's 
ladder  that  connects  that  which  is  below  with 
that  which  is  above.  It  reveals  to  us  the  motion 
of  the  atmosphere  above  the  earth,  as  well  as 
the  movement  along  the  surface.  Then  if  we 
will  go  a  little  further  in  our  investigation,  it 
reveals  to  us  how  nature  makes  or  produces 
electricity,  and  how  simple  are  the  elements  and 
the  process.  First,  we  start  with  the  heat  power 
of  the  sun  acting  upon  water.  _  This  causes  what 
is  called  evaporation,  which  is  simply  so  much 
water  combining  with  so  much  heat,  whereby 
miniature  globules  or  balloons  are_  produced. 
Herein  is  the  heat  and  water,  which  in  due  time 
reaches  the  condition  or  form  of  force  which 
we  designate  as  electricity,  which  is  a  subtle 
yet  powerful  product  of  heat  that  comes  from  the 
relatively  north  low.  The  wind  being  from  the 
high  toward  the  low,  when  low  is  to  the  north, 
say  moving  along  the  line  of  50°  N.  L.,  all  to  the 
south  thereof  will  be  warm  because  of  the  south 
winds,  which  are  by  this  north  low  being  brought 
toward  the  north.  The  clouds  cover  the  point 
low,  but  the  heat  power  of  the  sun  shines  upon 
the  upper  side  of  these  clouds,  thereby  super- 
heating them.  As  the  heat  power  at  low  in- 
creases, the  clouds  are  not  only  brought  there  in 
greater  masses,  but  in  combination  with  the 
heat  and  friction  the  explosion  of  the  confined 
gases  takes  place;  a  noise  that  we  term  thunder 
IS  produced,  and  the  confined  heat,  now  highly 
intensified,  escapes.  This  we  term  jightning, 
and  the  whole  process  is  termed  electricity.  So 
we  often  hear  the  term  "electric  storm."  In 
one  sense  it  may  be  a  storm  of  this  character, 
but  in  reality  it  is  only  the  sub-result  of  a  storm. 
It  does  not  always  accompany  the  storm,  nor 
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even  all  sides  of  the  same  storm.  To  the  south 
of  the  centre,  at  times  it  will  be  present,  while 
to  the  north  of  the  centre  it  will  be  absent. 
What  is  known  by  the  name  "thunder  storm"  is 
far  more  frequent  in  the  warmer  than  in  the 
colder  months.  In  the  colder  months  even  the 
north  low  will  not  produce  this  peculiar  storm 
condition. 

There  are  two  classes  of  storm,  the  general 
storm  and  the  local.  The  general  storm  is 
where  the  precipitation  takes  place  over  a  wide 
area,  from  500  to  even  1,000  miles  in  diameter. 
The  local  is  peculiar  to  the  warmer  months,  and 
is  called  local  for  the  reason  that  it  takes  place 
at  points  here  and  there,  to  the  south  of  the 
main  storm  centre.  These  are  of  a  more  fierce 
nature  than  the  general  storm.  They  don't  last 
long,  sometimes  less  than  an  hour.  But  there 
is  no  need  here  to  say  how  long  they  last,  for 
that  is  something  patent  to  all,  and  the  public 
as  a  rule  does  not  care  to  be  told  something 
about  which,  without  effort,  they  know  so  much. 

The  hurricane  is  a  fierce  general  storm,  where 
the  barometer  is  very  low,  reaching  a  point  of 
28  inches  pressure.  The  tornado  is  the  fierce 
local  storm.  In  winter  there  is  a  much  greater 
difference  between  the  pressure  of  the  high  and 
the  low  than  in  summer.  In  the  winter  the  high 
will,  even  in  northern  sections,  reach  a  pressure 
of  31  inches.  But  generally,  through  the  cen- 
tral portions  of  the*  United  States,  say,  center- 
ing upon  the  line  of  40  N.  L.,  the  pressure  will 
be  30.7.  This  will  be  a  great  pressure  and  will 
produce  intense  cold.  A  winter  low  will  often 
be  29.4  and  at  times  as  low  as  28.  During  the 
winter  months  over  the  area  of  the  United 
States  there  is  often  a  difference  of  three  inches, 
while  in  the  summer  the  normal  difference  will 
not  be  more  than  so  many  tenths ;  that  is,  the 
low  will  be  29.9  and_  the  high  30.2.  At  times 
when  a  severe  storm  is  raging  the  low  pressure 
may  go  down  to  294.  But  ordinarily  during  the 
summer  months  there  is  very  little  difference  be- 
tween the  pressure  of  these  two  factors. 

It  is  often  asked  how  far  ahead  can  we  prog- 
nosticate the  weather.  There  are  men  claiming 
their  ability  to  forecast  the  weather  for  months 
ahead.  If  one  will  Study  the  weather  map  and 
see  the  variety  thereon  revealed,  the  various 
shapes  that  the  highs  and  lows  take,  their  pe- 
culiar and  oftentimes  surprising  course,  he  will 
not  be  apt  to  have  much  confidence  in  anyone's 
claim  for  forecasts,  say,  beyond  four  or  five 
days.  There  are  times  when  it  is  easier  to  pre- 
dict what  will  be  for  four  or  five  days  in  ad- 
vance than  at  other  times  to  predict  with  any 
certainty  beyond  24  hours  or_  for  that  minor 
part  of  time.  If  the  map  is  regular,  that 
is,  well  defined  and  extensive  highs  and  lows, 
we  may  safely  forecast  the  weather  for  a  num- 
ber of  days,  perhaps  a  week.  But  the  first  thing 
we  know,  there  is  a  change  in  the  conditions. 
Instead  of  there  being  a  few  well-defined  lows 
and  highs,  the  atmosphere  is  all  broken  up  into 
a  number  of  small  areas,  thereby  making  the 
problem  of  prognostication  far  more  difficult. 

In  order  to  produce  the  changes  in  our  me- 
teorological system,  heat  is  required;  there  is 
not  sufficient  heat  in  the  moon  to  produce  the 
necessary  effect  —  only  the  heat  power  of  the 
sun  is  sufficient  for  the  purpose.  In  the  colder 
months  the  gradients  or  lines  of  equal  barome- 
tric pressure  are  much  nearer  together  than  dur- 


ing the  warmer  months,  and  if  one  will  become 
familiar  with  this  it  is  a  good  and  concise  way  of 
describing  the  weather.  The  gradients  are  near 
or  far  apart,  as  the  case  may  be.  It  will  be 
found  to  be  a  very  expressive  term.  In 
the  northern  States,  that  is.  States,  say 
north  of  40  N.  L.,  most  all  of  the  pfiss- 
ing  lows  in  the  cooler  months  produce 
snow.  At  times  there  may  be  a  succession  of 
north  lows,  whereby  the  atmosphere  is  heated  to 
such  an  extent  as  to  cause  the  precipitation  to  be 
in  the  form  of  rain  rather  than  snow.  But  dur- 
ing the  winter  months,  the  highs  being  so  in- 
tense and  following  the  lows,  the  atmosphere 
has  little  opportunity  to  become  heated,  so  that 
from  the  passing  low  there  is  snow  rather  than 
rain,  but  in  the  States  midway  between  the  north 
and  the  south  line,  say,  below  40,  where  there 
is  oftentimes  much  snow,  the  precipitation  in 
this  form  in  winter  is  only  from  a  low  that  is 
passing  along  a  line  from  the  Gulf  States  toward 
the  north.  In  this  southern  section  the  north 
lows  cause  rain  rather  than  snow.  The  low  in 
the  south  causes  the  north  wind  in  that  quarter, 
and  the  north  winds  in  winter  are  sufficiently 
cold  to  cause  the  precipitation  to  be  in  the  form 
of  snow.  At  times  as  far  south  as  New  Orleans 
they  have  snow,  but  only  when  the  juxtapositions 
of  the  highs  and  lows  are  favorable.  In  the 
midway  States  the  storm  often  commences  with 
snow  and  ends  with  rain,  for  the  reason  that 
the  low  that  has  brought  the  storm  or  snow  is 
the  while  traveling  toward  the  north,  and  this 
being  the  case  the  south  winds  that  follow  in  the 
wake  of  the  low  so  increase  the  temperature 
that  rain  is  apt  to  follow  or  the  snow  soon  to 
melt. 

In  discussing  the  weather  problem  some  writ- 
ers have  made  the  statement  that  it  would  seem 
that  it  was  full  time  that  the  wise  men  in  this 
department  should,  ere  this,  have  discovered 
some  way  by  which  we  can  control  or  regulate 
the  weather,  and  by  their  remarks  imply  that 
those  who  know  so  much  about  the  weather 
must  be  wanting  in  their  knowledge  of  the  sub- 
ject, or  in  the  practical  application  thereof,  be- 
cause they  have  not  thus  far  been  able  to  even 
suggest  any  plausible  plan  whereby  to  control 
the  weather.  Claims  have  been  made  for  some 
men  that  they  have  by  various  mechanical  ap- 
pliances in  miniature  produced  rain,  and  have 
by  bombarding;  the  sky  caused  precipitation.  To 
those  unacquainted  with  the  revelations  of  the 
weather  map  this  seems  plausible.  But  their 
miniature  performances,  within  some  enclosed 
apartment,  is  of  no  value,  and  as  for  bombarding 
the  sky  it  was  a  few  years  ago  extensively  tried 
and  failed  —  failed  even  when  a  low  was  passing 
very  near  the  locality  of  the  firing.  In  their  plan 
tliey  did  not  consider  the  fact  that  there  was  no 
moisture  to  speak  of  within  an  area  of  high  or 
the  clear  sky  centre.  In  order  to  regulate  the 
weather  the  first  thing  to  do  would  be  to  regu- 
late the  sunshine;  the  next  step  to  cause  the 
earth  to  reverse  its  direction  and  change  its 
path.  The  third  step  would  be  to  regulate  the 
highs  and  lows,  where  and  how  they  shall  enter 
the  territory  of  the  continent,  the  lines  on 
which  they  shall  travel,  the  outlines  of  the 
gradients,  and  the  contour  of  the  centres  of  the 
highs  and  lows.  After  they  have  succeeded  in 
doing  this,  then  they  may  be  in  position  to  de- 
velop some  plan  whereby  they  may  think  it  pos- 
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sible  to  carry  out  their  ideas  along  this  line. 
But  they  must  first  change  and  remodel  the 
whole  face  of  nature. 

While  low  is  the  storm  centre,  that  is,  the 
centre  that  causes  the  winds,  and  thereby  con- 
centrates the  clouds,  the  precipitation  does  not 
always  take  place  at  this  centre,  but  oftentimes 
before  it  reaches  the  centre,  or  about  midway 
between  jthe  high  and  the  low.  When  the  clouds 
become  sufficiently  heavy  they  precipitate  and  do 
not  wait  until  they  have  reached  the  centre.  The 
centre  is  the  active  agent  in  bringing  them  to- 
ward a  central  point ;  sometimes  they  pass  on  to 
the  centre,  and  other  times  they  do  not,  and 
when  they  do  not  there  will  even  be  no  rain 
at  the  centre  that  has  been  the  means  of  bringing 
the  clouds  toward  that  point.  In  the  fall  of 
the  year  we  have  a  number  of  weeks  of  fine 
weather  —  cool,  yet  not  severely  cold  —  cool 
nights  and  perhaps  frosty  mornings,  but  during 
the  day  it  will  be  mild,  hazy  and  even  smoky. 
The  conditions  that  produce  this  effect  may 
graphically  be  described  under  the  head  of 
gradients  far  apart  —  moderate  and  extensive 
areas  of  high  and  low,  with  the  low  to  the  north, 
say  on  a  line  of  50  N.  L.,  and  the  moderate  high 
covering  the  area  of  the  Southern  States,  say 
to  the  south  of  the  old  Mason  and  Dixon's  line. 
This  phenomenon,  under  favorable  conditions 
and  slight  variations,  also  produces  the  fine  at- 
mospheric effects,  that  come  under  the  head  of 
•"red-sky*  morning  as  well  as  evening. 

The  high  produces  the  clear  sky,  with  a 
minimum  of  moisture,  and  the  north  low  pro- 
duces the  warmth,  or  moderate  heat,  for  reason 
of  the  south  winds.  This  fall  condition,  with 
the  grradients  far  apart,  gave  rise  to  the  beauti- 
ful and  ideal  term  "Indian  summer";  and  as 
the  mild  winds  were  from  the  south,  the  "Sweet 
SouChwest,"  with  the  Indian  became  an  ideal  of 
a  glorious  condition  which  they  thought,  in  some 
mysterious  way,  to  be  associated  with  the  lo- 
cality whence  the  balmy  breezes  came.  They 
did  not  know,  and  we  did  not  know  until 
we  had  the  weather  map,  that  those  balmy 
breezes  from  the  south  are  caused  by  the  gentle 
low  far  to  the  north.  So  the  "Indian  summer* 
is  a  happy  combination  of  the  more  delightful 
northern  and  southern  forces  in  the  fall  of  the 
y-^r,  when  the  gradients  are  far  apart 

The  term  "equinoctial  storms*  seems  to  be 
difficult  to  eradicate.  But,  if  at  the  easons  of 
the  year  when  these  storms  are  supposed  to  oc- 
cur, one  will  consult  the  weather  map,  he  will 
see  that  it  does  not  then  indicate,  over  the 
whole  country  any  extraordinary  condition  of 
the  highs  and  lows.  At  the  time  of  the  vernal 
and  autumnal  equinox  there  may  be  a  low  com- 
ing up  from  the  West  Indies,  or  from  Mexico, 
traveling  toward  the  northeast;  if  so,  it  will 
produce  a  storm  along  the  Atlantic  coast.  But 
the  lows  that  produce  these  storms  often  ap- 
proach and  pass  without  regard  to  the  position 
■of  the  sun  in  the  ecliptic.  If  there  was  any 
truth  in  this  old  idea,  then  there  should  at  these 
times,  be  some  peculiar  condition  of  the  factors 
high  and  low,  whereby  there  would  be  a  general 
storm  all  over  the  country,  and  not  merely  a 
local  disturbance  along  the  coast  What  gave 
rise  to  this  belief  is  evidently  the  lows  that, 
during  the  spring  and  fall,  come  up  from  the 
South,  and  at  times  produce  the  severe  storms 
along  the  Atlantic  seaboard.  But  there  is  noth- 
ins   regular   or   general   about   these    storms. 
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Sometimes  we  have  them  along  the  Atlantic 
coast  and  sometimes  not,  and  as  to  time,  they 
have  no  connection  with  the  sun  "crossing  the 
line.*  Without  regard  to  the  vernal  or  au- 
tumnal equinox  the  highs  and  lows  move  over 
the  country  in  their  peculiar  way,  and  they  have 
no  respect  for  special  points  in  the  equinox,  or 
even  for  "sun-spots,*  the  moon,  or  the  con- 
junction of  planets.  For  the  so-called  "equinoc- 
tial storm*  there  is  no  foundation,  and  it  has  no 
connection  with  scientific  truth.  This  idea  had 
its  origin  in  older  times,  before  we  had  the 
facts  in  the  case,  but  the  facts  as  now  known, 
place  the  whole  subject  of  the  weather  upon 
an  entirely  new  basis. 

While  on  the  land  the  paths  of  the  lows  are 
very  irregular,  and  oftentimes  take  a  zigzag 
line;  on  the  ocean  they  seem  to  travel  on  very 
straight  lines.  Their  course  on  the  land  is  evi- 
dently due  to  the  irregularity  of  the  earth's 
surface  —  hills,  valleys,  and  water  in  the  form 
of  lakes  and  rivers ;  while  on  the  ocean  it  is  all 
one  condition  practically  —  one  great  extensive 
plain  of  water,  or  only  one  element.  Then  on 
the  ocean  we  have  not  the  essential  stations 
that  we  have  on  the  land,  therefore  it  is  not 
so  easy  to  be  exact  in  our  observations.  The 
storms  over  the  ocean  are  tracked  by  the  obser- 
vations made  upon  the  great  ocean  steamers  that 
ply  between  Europe  and  America.  From  the 
evidence  of  their  'logs*  the  data  are  formulated, 
and  the  tracks  of  the  storms  laid  down. 

The  statements  herein  made  are  based  upon 
the  observations  made  in  the  northern  hemi- 
sphere. Up  to  date  no  such  observations  have 
been  furnished  by  the  southern  hemisphere. 
But  from  what  we  know  of  nature,  the  same 
laws  that  govern  one  hemisphere  must  govern 
the  other;  though  to  the  south  of  the  equator, 
the  polar  or  cold  winds  are  reversed.  There,  the 
south  _  winds  must  be  the  cold  ones,  while 
the  winds  in  that  hemisphere  from  the  north 
must  be  the  warm  ones.  Otherwise  we  think 
that  the  conditions  must  be  the  same.  If  we 
desire  to  know  anything,  and  all,  about  the 
weather,  the  weather  map  is  the  only  source. 
On  this  wonderful  illuminator  are  revealed  all 
the  phenomena  connected  with  what  we  term 
the  weather.  By  this  map  and  by  it  alone,  can 
we  comprehend  the  mysteries  in  the  department 
of  nature  that  we  class  under  the  head  of  Me- 
teorology. Isaac  P.  Noves, 
IVashington,  D.  C. 

Weather  Signals,  in  the  United  States 
Weather  Bureau,  are  signals  for  announcing  the 
approach  of  storms.    They  are  as  follows: 

A  cautionary  signal  (displayed  only  at  stations  on 
the  Lakes). — A  red  flag  (eiiiht  ffct  square)  witli  white 
centre  (four  feet  square)  indicates  that  the  winds  ex- 
pected will  not  be  so  severe  but  well-found  seaworthy 
vessels  can  meet  them  without  danger. 

A  storm  signal. —  A  red  flag  (eight  feet  square) 
with  black  centre  (three  feet  square)  indicates  that 
the  storm  is  expected  to  be  severe. 

A  red  i>ennant  (6ve  feet  hoist  «nd  12  feet  fly) 
displayed  with  the  flags  indicates  east  winds  —  that  is, 
from  northeast  to  south,  inclusive,  and  that  the  storm 
centre    is   approaching. 

A  white  pennant  (five  feet  hoist  and  12  feet  fly) 
displayed  with  the  flags  indicates  west  winds  —  that 
is,  from  north  to  southwest,  inclusive,  and  that  the 
Btorm  centre  has  passed. 

When  red  pennant  is  hoisted  above  cautionary  or 
storm  signal,  winds  are  expected  from  the  northeast 
quadrant;  when  below,  from  the  southwest  quadrant. 

When  white  pennant  is  hoisted  above  the  caution- 
ary or  storm  signal,  winds  are  expected  from  the 
northwest  quadrant;  when  below,  from  the  southwest 
quadrant. 

Night  signals. —  Bjr  night  a  red  light  will  indicats 
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fott  winds;  a  white  above  a  red  light  will  indicate  west 
winds. 

The  Information  Signal  consists  of  a  red  pennant 
and  indicates  that  the  displayman  has  received  in- 
formation of  a  storm  covering  a  limited  area,  dan- 
ferous  only  for  vessels  about  to  sail  to  certain  points, 
he  signal  will  serve  as  a  notification  to  shipmasters 
that  important  information  will  be  given  them  upon 
application. 

Weatherford,  we(h'er-fdrd,  Texas,  city, 
county-seat  of  Parker  County;  on  a  branch  of 
Trinity  River,  and  on  the  Gulf,  C.  &  S.  F. 
(Atchison,  Topeka  &  Santa  Fe),  the  Weather- 
ford,  M.  W.  &  N.,  and  the  Texas  &  P.  R.R.'s ; 
about  65  miles  west  of  Dallas.  It  was  settled  in 
1850  by  persons  from  east  Texas  and  the  older 
States.  In  1856  it  was  incorporated,  and  in  1858 
chartered  as  a  city.  It  is  in  an  agricultural  and 
stock-raising  region ;  wheat,  cotton,  and  com  are 
among  the  principal  productions.  In  1900  (gov- 
ernment census)  the  city  had  83  manufacturing 
establishments.  The  chief  manufactories  are  oil 
mills,  cotton  mills,  cotton  compress,  ice  factory, 
machine  shops,  and  the  light-plant.  There  are 
10  churches.  The  educational  institutions  are 
Texas  Female.  Seminary  (Cumberland  Presbyte- 
rian), Weatherford  College  (M.  E.  South),  a 
high  school,  established  in  1885,  Saint  Joseph's 
Academy,  Hughey  and  Turner  School,  public 
and  parish  graded  schools.  The  three  banks 
have  a  combined  capital  of  $150,000.  The  gov- 
ernment is  vested  in  a  mayor  and  a  board  of 
aldermen  consisting  of  eight  members.  The 
majority  of  the  inhabitants  are  American  bom; 
about  7  per  cent  are  of  Mexican  and  French 
descent  and  3  per  cent  are  colored.  Pop.  (1910) 
5,074.  Aaron  Smith, 

Editor,  ^Democrat.'' 

Weatherly,  wefh'er-li,  Frederic  Edward. 
English  song  writer  and  barrister :  b.  Portshead, 
Somerset,  4  Oct  1848.  He  was  graduated  from 
Oxford  in  1871  and  was  called  to  the  bar  of 
the  Inner  Temple  in  1887.  He  is  widely  known 
as  the  writer  of  popular  songs,  many  of  which 
have  been  given  musical  settings.  Among  them 
are  <Nancy  Lee>;  < Polly >;  'Three  Old  Maids 
of  Lee* ;  'Darby  and  Joan.>  Of  his  published 
volumes  mention  may  be  made  of  'Muriel  and 
Other  Poems'  (1870) ;  'Wilton  School*  (1872); 
'(Oxford  Days'  (1879);  'Rudiments  of  Logic* 
(1879);  'Questions  in  Logic,  Progressive  and 
General*  (1883);  'Two  Children*  (1884); 
'Lays  for  Little  Ones'    (1898). 

Weaver,  we'ver,  Aaron  Ward,  American 
naval  oifficer:  b.  District  of  Columbia,  I  July 
1832.  He  was  graduated  at  the  United  States 
Naval  Academy  in  1854;  became  lieutenant  in 
1855  and  in  1858-9  cruised  along  the  African 
coast  in  the  sloop  Marion,  and  returned  in 
command  of  the  prize  slaver  Ardennes.  He 
served  in  the  Union  army  with  distinction 
through  the  Civil  War,  made  commander  in  1866; 
captain  in  1876;  and  rear-admiral  in  1893;  and 
was  retired  in  September  of  the  year  last  named. 

Weaver,  James  Baird,  American  political 
leader:  b.  Dayton,  Ohio,  12  June  1833.  He  was 
graduated  from  the  Law  School  of  Ohio  Uni- 
versity in  1854;  and  began  the  practice  of  law 
in  Iowa.  In  1861  he  entered  the  Union  army, 
was  promoted  colonel  in  1862,  and  brevetted 
brigadier-general  in  1865.  In  1866-70  he  was 
district  attorney  of  the  2d  judicial  district  of 
Iowa;  and  in  1^7-73  assessor  of  intemal  revenue 
for  the  1st  Iowa  district.  For  some  time  he 
was  editor  of  the  Iowa  Tribune,  published  at 


Des  Moines.  He  took  an  active  part  in  the 
organization  of  the  Greenback  party,  and  was 
elected  to  Congress  on  its  ticket  in  1879,  serving 
one  term ;  in  1880  he  was  the  Greenback  candi- 
date for  President,  receiving  over  300,000  popu- 
lar votes.  Later  he  was  affiliated  with  the 
People's  Party,  was  a  delegate  to  the  National 
Convention  in  1892,  and  was  again  nominated 
for  the  presidency,  receiving  over  1,000,000  pop-' 
ular  votes.  Since  1895  he  has  lived  in  Colfax, 
Iowa;  and  was  elected  mayor  of  that  city  in 
1902.    He  wrote  'A  Call  to  Action'  (1892). 

Weaver-bird,  a  bird  of  the  family 
Ploceida  remarkable  for  their  nests.  The  fam- 
ily is  a  large  one  and  is  confined  to  the  warmer 
parts  of  the  Old  World,  Africa  being  particularly 
rich  in  species.  Weaver-birds  closely  resemble 
large  finches,  with  somewhat  elongated  bodies, 
moderate  wings,  which  have  the  outer  primary 
quill  better  developed  than  in  the  Fringillidtg, 
long  tails,  and  very  bright  plumage,  the  latter 
often  varied  in  the  breeding  season.  _  Yellow 
and  yellowish  red  are  the  prevailing  tints,  but 
species  occur  in  which  black,  red,  white,  or  gray 
predominates.  The  weaver-birds  are  extremely 
social,  and  many  of  the  species  live  in  large 
colonies  during  the  period  of  incubation. 

The  nests  of  the  various  species  differ  con- 
siderably in  shape  and  general  structure,  soma 
(as  the  genus  Oriolinus),  building  a  separate 
nest  for  the  male,  while  the  female  sits  in  an» 
other  on  her  eggs,  till  relieved  by  her  mate; 
others  again  contain  more  than  one  chamber,  af 
that  of  the  golden  weaver-bird  (Ploceus  gal- 
bula)  ;  while  the  social  weaver-birds  {Philciterui 
socius)  construct  an  umbrella-like  roof,  undet 
which  from  800  to  1,000  separate  nests  have 
been  found.  But  in  all  cases  fibres,  slender 
twigs,  or  blades  of  grass  are  the  materials  em- 
ployed, the  whole  being  tightly  woven,  after 
having  been  rendered  more  flexible  and  adhesive 
by  the  application  of  saliva.  In  some  cases  the 
birds  of  a  pair  take  positions  on  opposite  sides  of 
the  structure  and  the  fibres  are  passed  through 
and  through  from  one  to  the  other.  The  nests 
themselves  consist  of  a  more  or  less  globular 
portion,  elongated  into  a  tube  below,  with  the 
entrance  at  the  bottom  or  at  the  side.  They 
are  very  generally  suspended  at  the  extremities 
of  branches,  and  often  over  water,  probably  as 
affording  security  against  monkeys,  snakes,  and 
other  enemies.  The  Mahali  weaver  (P.  taha) 
is  said  to  insert  thorns  into  its  nest,  as  a  furthei 
protection  against  marauders.  A  Philippine 
species  {Ploceus  Philippinus)  builds  flask-shaped 
nests  of  fine  roots  suspended  mouth  downward 
by  long  ropes  of  similar  construction  from  the 
boughs  of  trees.  Consult  Bartlett,  'Monograph 
of  the  Weaver-birds*  (Maidstone  1888). 

Weaving,  the  art  of  interlacing  yarn 
threads  or  other  filaments  by  means  of  a  loom, 
so  as  to  form  a  web  of  cloth  or  other  woven 
fabric.  In  this  process  two  sets  of  threads  are 
employed,  which  traverse  the  web  at  right  angles 
to  each  other.  The  first  set  extends  from  end- 
to  end  of  the  web  in  parallel  lines,  ana  is  com- 
monly called  the  warp;  while  the  other  set  of 
threads  crosses  and  mterlaces  with  the  warp 
from  side  to  side  of  the  web,  and  is  generally 
called  the  weft  or  woof.  In  all  forms  of  weav- 
ing the  warp  threads  are  first  set  up  in  the  loom, 
and  then  the  weft  threads  are  worked  into  the 
warp,  to  and  fro,  by  means  of  a  shuttle.    It 
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was  by  this  fundamental  process  of  interlacing 
two  sets  of  thread  in  looms  of  simple  mechanism 
that  the  mummy  cloths  of  Egypt,  the  fine 
damasks  and  tapestries  of  the  Greeks  and  Ro- 
mans, the  Indian  muslins,  the  shawls  of  Cash- 
mere, and  the  famed  textile  fabrics  of  Italy  and 
the  Netherlands  were  produced. 

Hand  Looms. —  Until  comparatively  modem 
times  all  weaving  was  effected  by  means  of  the 
hind  loom.  This  loom,  in  its  latest  form,  con- 
sists of  a  frame  of  four  upright  posts  braced 
together  by  cross-beams,  the  centre  beam  at  the 
back  being  the  warp  beam,  the  beam  in  front 
being  that  upon  which  the  web  is  wound,  while 
just  below  this,  in  front,  is  the  breast-beam 
for  the  support  of  the  weaver  at  his  work. 
At  the  top  of  the  loom  is  an  apparatus  by  which 
the  heddles  are  lifted  or  lowered  by  means  of 
treadles  under  the  foot  of  the  weaver.  These 
heddles  consist  of  two  frames,  from  which  de- 
pend cords  attached  by  a  loop  or  eye  to  each 
thread  in  the  warp.  As  these  threads  are  at- 
tached to  the  frames,  alternately,  it  follows  that 
when  one  heddle  is  raised  every  second  thread 
in  the  warp  is  also  raised,  while  the  remaining 
threads  are  depressed;  and  this  is  called 
shedding  the  warp.  When  the  warp  threads 
are  thus  parted  there  is  left  a  small  opening 
or  shed  between  the  threads,  and  it  is  through 
.  this  opening  that  the  weaver  drives  his  shuttle 
from  side  to  side.  The  shuttle,  which  is  hollow 
in  the  middle,  contains  the  weft-thread  wound 
round  a  bobbin  or  pirn,  and  as  the  shuttle  is 
shot  across  the  web  this  weft-thread  unwinds 
itself.  When  the  thread  is  thus  introduced  it  is 
necessary  to  bring  it  to  its  place  in  the  fabric. 
This  is  accomplished  by  means  of  the  lay  or 
batten,  which  is  suspended  from  the  top  of  the 
loom,  and  works  to  and  fro  like  a  pendulimiby 
an  attachment  of  vertical  rods  at  each  side 
called  the  swords.  Attached  to  the  lay  is  what 
is  called  the  reed,  which  is  a  sort  of  comb  having 
a  tooth  raised  between  every  two  threads  of  the 
warp,  and  so  by  driving  up  the  lay  after  a  weft- 
thread  has  been  introduced  the  weaver  strikes 
home  that  thread  to  its  place  in  the  cloth. 

The  Fly  Shuttle. —  A  great  improvement  was 
made  upon  the  hand  loom  when  John  Kay  about 
1740  invented  the  fly-shuttle,  as  it  was  called. 
This  enabled  the  weaver  to  drive  the  shuttle  both 
ways  with  the  right  hand  by  means  of  a  cord 
attached  to  a  box  or  trough  placed  at  each  end 
of  the  shuttle-race,  which  impelled  the  shuttle  to 
and  fro  at  each  jerk  of  the  cord.  But  the  most 
important  improvement  was  made  on  the  hand- 
loom  by  Joseph  Jacquard  of  Lyons,  who,  in  1801, 
invented  an  apparatus  by  which  the  most  intri- 
cate patterns  could  be  woven  as  readily  as  plain 
cloth.  This  is  accomplished  _  by  an  ingenious 
arrangement  of  hooks  and  wires,  by  means  of 
which  the  warp  threads  are  lifted  in  any  order 
and  to  any  extent  necessary  to  make  the  shed- 
ding required  by  the  pattern.  The  order  in 
which  these  hooks  and  wires  are  successively 
lifted  and  lowered  is  determined  by  means  of  a 
series  of  pasteboard  cards  punctured  with  holes, 
the  holes  corresponding  to  a  certain  pattern  and 
the  cards  passing  successively  over  a  cylinder 
or  drum.  The  hooked  wires  pass  through  these 
holes  and  lift  the  warp-threads  in  an  order  which 
secures  that  the  arranged  pattern  is  woven  into 
the  fabric.  When  the  pattern  is  extensive  the 
machine  may  be  provided  with  as  many  as  1,000 
hooks  and  wires. 


Power  Looms. —  Another  development  was 
made  in  the  art  of  weaving  by  the  invention 
of  the  power  loom  by  the  Rev.  E.  Cartwright 
in  1784.  In  the  power  loom,  which  has  been 
gradually  improved  and  adapted  to  steam  and 
electric  power,  the  principal  motions  of  the  old 
method  of  weaving,  such  as  shedding  the  warp 
threads,  throwing  the  shuttle,  and  beating  up  the 
thread,  are  still  retained.  The  frame  of  the 
power  loom  is  of  cast  iron,  and  motion  is  com- 
municated to  the  loom  by  means  of  a  shaft,  the 
stroke  of  the  lay  being  made  by  cranks  attached 
to  the  driving  shaft,  while  the  shuttle  is  thrown 
by  means  of  a  lever  attachment  at  the  centre  of 
the  loom.  Although  the  principle  of  the  loom 
is  the  same  in  all  kmds  of  weaving,  yet  there  are 
numberless  modifications  for  the  production  of 
special  fabrics.  The  lappet  loom  is  one  suitable 
for  weaving  either  plain  or  gauze  cloths,  and 
also  for  putting  in  representations  of  flowers, 
birds,  or  the  like. 

Cross  Weaving  is  a  term  applied  to  that 
process  in  which,  as  in  gauze  weaving,  the  warp- 
threads,  instead  of  lying  constantly  parallel, 
cross  over  or  twist  around  one  another,  thus 
forming  a  plexus  or  interlacing  independent  of 
that  produced  by  the  weft 

Double  Weaving  consists  in  weaving  two 
webs  simultaneously  one  above  the  other,  and 
interweaving  the  two  at  intervals  so  as  to  form 
a  double  cloth.  Kidderminster  or  Scotch  carpet- 
ing is  the  chief  example  of  this  process. 

PiU  Weaving  is  the  process  by  which  fabrics 
like  that  of  velvets,  velveteens,  corduroy,  and 
Turkey  carpets  are  produced.  In  the  weaving 
of  these  fabrics,  besides  the  ordinary  warp^and 
weft,  there  is  what  is  called  the  pile-warp,  the 
threads  of  which  are  left  standing  in  loops  above 
the  general  surface  till  cut,  and  the  cutting  of 
which  constitutes  the  pile. 

Webb,  Alexander  Stewart,  American  sol- 
dier and  educator:  b.  New  York  15  Feb.  1835. 
He  was  graduated  from  West  Point  in  1855,  was 
assistant  professor  of  mathematics  there  in 
1857-61,  and  at  the  outbreak  of  the  Civil  War 
became  major  of  the  ist  Rhode  Island  Infantry. 
He  participated  in  the  defense  of  Fort  Pickens, 
was  at  the  first  battle  of  Bull  Run,  served  in  the 
Peninsular  campaign  and  in  1863  became  brig- 
adier-general of  volunteers.  At  Gettysburg  he 
assisted  in  repulsing  Pickett's  charge  and  re- 
ceived a  Congressional  medal  of  honor  in  recog- 
nition of  his  gallantry.  He  was  engaged  in  the 
Rapidan  and  the  Wilderness  campaigns,  was 
wounded  at  Spottsylvania,  and  upon  his  return 
to  duty  was  appointed  chief-of-staflf  to  General 
Meade.  He  received  brevet  rank  as  major-gen- 
eral of  volunteers  in  1864,  and  was  brevetted 
brigadier-general  of  regulars  in  1865.  In  1866 
he  was  promoted  lieutenant-colonel,  was  brev- 
etted _majcr-general_  in  the  regular  army  in  1869, 
and  in  1870  at  his  own  request  received  an 
honorable  discharge.  He  was  president  of  the 
College  of  the  City  of  New  York  in  1869-1903, 
and  wrote:  'The  Peninsula:  McClellan's  Cam- 1 
paign  of  i862>  (1882).- 

Webb,  Aston,  English  architect:  b.  Lon- 
don 22  May  1849.  He  was  educated  in  private 
schools,  was  articled  to  Messrs.  Banks  and 
Barry,  architects,  and  began  prSctice  in  1873. 
He  was  the  architect  for  the  completion  of  the 
Victoria  and  Albert  Museum  and  the  Royal  Col- 
lege of  Science,  South  Kensington;  the  Britan- 
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nia  Naval  College,  Dartmouth,  and  the  archi- 
tectural accessories  for  the  Victoria  Memorial 
before  Buckingham  Palace.  He  has  designed 
many  churches,  commercial  structures,  and 
mansions,  and,  with  E.  I.  Bell,  the  Victoria 
Courts.  Birmingham;  the  Birmingham  Univer- 
sity and  the  new  schools  of  Christ's  Hospital. 
He  was  president  of  the  Architectural  Asso- 
ciation in  1884,  and  vice-president  of  the  Royal 
Institute  of  British   Architects   1893-7. 

Webb,  Charles  Henry  (pen  name  "John 
Paul") I  American  journalist  and  humorist:  b. 
Rouse's  Point,  X.  Y.,  24  Jan.  1834;  d.  N.  Y.  City 
24  May  1905.  He  was  on  the  staff  of  the  New 
York  Times  (1860-3),  and  going  to  California 
in  1863  founded  the  <Californian,>  San  Fran- 
cisco, which  he  edited  till  1866.  Subsequently 
he  contributed  to  the  New  York  Tribune  hu- 
morous articles  signed  "Jean  Paul.*  He  in- 
vented an  adding  machine,  but  was  better  known 
by  his  burlesque  dramas,  among  which  are  <Lif- 
fith  Lank>  (1867),  and  'Saint  Twel'  Mo> 
(1868).  Other  works  by  him  are:  <John  Paul's 
Book'  (1874);  'Parodies,  Prose,  and  Verse> 
(1876);  <Vagrom  Verse*  (i^) ;  'More 
VagTom  Verse  >   (1901). 

Webb,  James  Watson,  American  journal- 
ist and  author:  b.  Claverack,  N.  Y.,  8  Feb.  1802; 
d.  New  York  7  June  1884.  He  entered  the 
United  States  army  as  2d  lieutenant,  and  became 
adjutant  in  1825;  served  in  the  West  under  Gen- 
eral Scott ;  and  resigned  from  the  army  in  1827. 
In  that  year  he  became  editor  of  the  Morning 
Courier  in  New  York ;  this  was  united  with  the 
Enquirer  as  the  Courier  and  Enquirer,  which  he 
edited  until  1861,  when  it  was  merged  in  the 
New  York  World.  At  first  he  supported  Jack- 
son but  later  as  vigorously  opposed  Jackson's 
measures,  and  made  the  Courier  and  Enquirer 
one  of  the  leading  Whig  papers.  In  185 1  he 
was  appointed  engineer-in-chief  of  New  York 
State,  and  given  the  rank  of  major-general. 
After  refusing  an  appointment  as  minister  to 
Turkey,  he  was  appointed  minister  to  Brazil 
in  i8i5i,  which  office  he  held  until  1869.  In  1865, 
when  he  was  in  France  for  a  time,  he  negotiated 
a  secret  treaty  with  the  emperor  providing  for 
the  removal  of  the  French  troops  from  Mexico. 
He  wrote  'Altowan,  or  Incidents  of  Life  and 
Adventure  in  the  Rocky  Mountains'  ( 1846)  ; 
'Slavery  and  its  Tendencies'  (1856)  ;  and  'Na- 
tional Currency'   (1875). 

Webb,  Samuel  BlatcMey,  American  sol- 
dier: b.  Wethersiield,  Conn.,  15  Dec.  1753;  d. 
Claverack,  N.  Y.,  3  Dec.  1807.  He  joined  the 
Revolutionary  army  immediately  after  the  battle 
of  Lexington,  was  engaged  at  Bunker  Hill,  be- 
came aide  to  General  Putnam,  and  in  June  1776 
was  appointed  private  secretary  and  aide-de- 
camp to  Washington,  receiving  rank  as  lieuten- 
ant-colonel. He  was  engaged  at  the  battles  of 
Long  Island,  White  Plains,  Trenton,  and  Prince- 
ton, and  in  1777  took  command  of  the  3d  Con- 
necticut regiment  which  he  had  organized,  equip- 
ping it  almost  entirely  from  his  own  funds.  He 
accompanied  General  Parson'g  expedition  to 
Long  Island  in  1777,  and  on  10  December  was 
captured  with  his  command.  He  remained  a 
prisoner  until  1780,  when  he  was  appointed  to 
succeed  Baron  Steuben  in  command  of  the  light 
infantry,  with  brevet  rank  of  brigadier-general. 
He  was  one  of  the  16  founders  of  the  Society 
of  the  Cincinnati  in  1783,  and  in  1789  held  the 


Bible  on  which  Washington  took  the  oath  as 
first  President  of  the  United  States. 

Webb,  Sidney,  English  political  econo- 
mist and  Fabian  socialist:  b.  London  13  July 
1859.  He  was  educated  in  Switzerland  and  at 
the  City  of  London  College ,  and  in  1878  entered 
the  civil  service,  holding  several  different  posi- 
tions chiefly  in  the  colonial  office,  and  resigning 
from  the  service  in  1891.  He  was  admitted  to 
the  bar  in  1885.  He  was  one  of  the  founders 
of  the  Fabian  Society  (q.y.),  and  in  1891  was 
elected  to  the  London  County  Council  as  a  can- 
didate endorsed  by  the  Fabian  Socialists.  He 
is  lecturer  on  political  economy  at  the  London 
School  of  Economics  and  Political  Science,  and 
is  a  member  of  the  Economic  Faculty  of  London 
University.  He  has  written  'Socialism  in  Eng- 
land' (1890)  ;  'The  Eight  Hours'  Day'  (1891', 
with  Harold  Cox)  ;  'The  London  Programme* 
(1892);  'Labor  in  the  Longest  Reign'  (1897); 
and  in  collaboration  with  his  wife,  Beatrice  Pot- 
ter Webb.  'The  History  of  Trade  Unionism' 
(1894);  'Industrial  Democracy'  (1897);  and 
'Problems  of  Modern  Industry'  (1898).  'The 
History  of  Trade  Unionism'  is  an  exhaustive 
account  of  the  origin  and  progress  of  the  Eng- 
lish labor  unions;  'Industrial  Democracy'  shows 
the  organization  and  ideals  of  the  modem  Brit- 
ish trades  unions.  These  two  works  form  the 
most  valuable  contribution  to  the  history  of 
English  labor;  and  written  with  sympathy  and 
forcible  directness,  well  express  the  power  and 
vitality  of  the  labor  movement. 

Webb  City,  Mo.,  city  in  Jasper  County; 
on  the  Missouri  P.,  the  Saint  Louis  &  S.  F., 
and  the  Kansas  City,  F.  S.  &  M.  R.R.'s;  about 
10  miles  south  by  west  of  Carthage,  and  known 
with  its  neighbor,  Cartersville,  as  one  of  the 
"Twin  Cities."  It  was  first  incorporated  in 
1876,  three  years  after  the  discovery  of  ex- 
tensive deposits  of  lead  ore,  zinc  being  discov- 
ered several  years  later;  and  in  1890  became  a 
city,  its  government  being  administered  by  a 
mayor  and  a  council  of  10  members.  It  is  impor- 
tant as  a  mining  town,  the  Webb  City-Carters- 
ville  mining  district  having  in  1894-1904  pro- 
duced lead  and  zinc  to  the  value  of  $23,000,000. 
It  boasts  the  distinction  of  having  no  miners' 
unions.  Its  deposits  of  ore  are  near  the  surface 
and  are  believed  to  be  almost  inexhaustible.  It 
is  the  centre  of  a  rich  agricultural  and  fruit- 
growing section.  The  Webb  City  Iron  Works 
are  second  largest  in  southwestern  Missouri, 
and  the  city  has  al«o  lumber  and  flour  mills. 
It  has  12  churches,  5  graded  elementary  schools, 
a  high  school  (cost  of  building  $30,000),  and  is 
the  seat  of  the  Great  Western  Normal  School 
and  Business  College.  The  waterworks  system 
cost  originally  $100,000.  It  has  two  banks 
(combined  capital  $70,000)  ;  and  two  daily  news- 
papers.   Pop.  (1910)  11,817. 

Webber,  web'er,  Charles  Wilkins,  Ameri- 
can author:  b.  Russellville,  Ky.,  29  May  1819; 
d.  Nicaragua  11  April  1856.  In  early  youth  he 
passed  several  years  of  adventurous  life  on  the 
Texan  frontier,  and  later  settled  in  New  York 
where  he  was  for  a  short  time  assistant  editor 
of  the  'American  Review,'  and  a  prolific  con- 
tributor to  that  and  the  'Democratic  Review' 
and  other  periodicals,  in  which  appeared  m  a 
serial  form  his  'Old  Hicks  the  Guide,'  and  other 
tales  of  backwoods  life  and  adventure.    In  1849 
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he  published  the  *Gold  Mines  of  the  Gila.* 
His  remaining  works  comprise  the  *Hunter  Nat- 
uralist* (1851);  < Spiritual  Vampirism'  (1853); 
•'Tales  of  the  Southern  Border*  (1853);  and 
'Wild  Scenes  and  Song  Birds'  (1854),  forming 
a  second  volume  of  the  'Hunter  Naturalist.*  In 
1856  he  joined  an  expedition  to  Nicaragua  in 
aid  of  William  Walker  (q.v.),  and  was  killed 
in  a  skirmish. 

Webber,  Samuel,  American  college  presi- 
dent: b.  Byfield,  Mass.,  1759;  d.  Cambridge, 
Mass.,  17  July  1810.  He  was  graduated  at  Har- 
vard in  1784,  subsequently  entered  the  ministry, 
and  in  1787  was  appointed  university  tutor  of 
mathematics.  In  1789  he  was  appointed  to  the 
chair  of  mathematics  and  natural  philosophy, 
which  he  retained  until  the  death  of  President 
Joseph  Willard  in  1804,  when  he  became  his 
successor.  He  died  while  holding  this  office. 
■  He  was  one  of  the  commissioners  appointed  to 
determine  the  boundary  between  the  United 
States  and  the  British  provinces,  and  published 
<A  System  of  Mathematics*  (1801). 

Weber,  we'ber,  Adna  Ferrin,  American 
statistician:  b.  Springville,  Erie  County,  N.  Y., 
14  July  1870.  He  was  graduated  from  Cornell 
in  1894,  studied  social  science  in  Europe,  was 
deputy  commissioner  of  labor  statistics  of  New 
York  1899-1901,  and  has  been  chief  statistician 
•of  New  York  State  Labor  since  1901.  He  has 
published  'The  Growth  of  Cities  in  the  19th 
Century*  (1899) ;  and  statistical  report"  on 
labor. 

Weber,  va'ber,  Ernst  H«nrich,  German 
physiologist :_  b.  Wittenberg,  Germany,  24  June 
1795 ;  d.  Leipsic,  Germany,  26  Jan.  1878.  He 
was  educated  at  Leipsic,  was  appointed  professor 
of  comparative  anatomy  there  in  1818,  and  of 
physiology  in  1840.  He  originated  the  formula 
known  as  Weber's  Law  (q.v.)  and  wrgte: 
'Anatomia  Comparativa  Nervi  Sympathici* 
(1817)  ;  'Lehre  vom  Bau  und  von  der  Verrich- 
tung  der  Geschlechtsorgane*  (1846);  'Annota- 
tiones  Anatomicse  et  Physiologicae*  (1851)  ;  etc 

Weber,  Georg,  German  historian:  b. 
Bergzabern,  Rhenish  Bavaria,  10  Feb.  1808;  d. 
Heidelberg  10  Aug.  1888.  He  was  educated 
at  Erlangen,  traveled  extensively,  and  was  di- 
rector of  the  normal  school  at  Heidelberg  in 
1848-72.  His  writings,  which  include:  'Lehr- 
buch  der  Weltgeschichte*  (1847);  'Geschichte 
der  deutschen  Litteratur*  (1847);  'Allgemeine 
Weltgeschichte  fur  die  g^ildeten  Stande'  (IS 
vols.  1857-80) ;  etc 

Weber,    Karl    Maria    (Friedrich    Ernst), 

Baron  von,  German  composer:  b.  Rutin,  Grand 
Duchy  of  Oldenburg,  18  Dec.  1786;  d.  London 
5  Jime  1826.  He  was  a  pupil  of  J.  P.  Heuschkel 
of  Hildburghausen,  attaining  great  skill  as  a 
pianoforte  virtuoso  and  much  proficiency  in  the 
technique  of  composition ;  and  continued  his 
studies  with  Michael  Haydn  at  Salzburg,  and 
at  Munich  with  Kalcher  (harmony  and  compo- 
sition) and  Valesi  (singing).  His  opera,  'Das 
Waldmadchen,*  was  produced  with  but  mod- 
erate success  at  Freiberg,  though  more  fortunate 
at  Chemnitz  and  (in  1805)  at  Vienna.  A  sec- 
ond opera,  'Peter  Schmoll  und  seine  Nachtnrn,* 
first  presented  at  Augsburg  (1803)  met  with  no 
particular  approval.  Early  in  1803  he  went  to 
Vienna,  and  there  that  curious  genius,  the  .Abbe 
Vogler,  was  for  a  year  his  instructor.    By  Vog- 


ler's  aid,  he  secured  the  post  of  kapellmeister 
of  the  opera  at  Breslau  (1804).  He  displayed 
great  ability  as  an  organizer  and  director,  but 
resigned  in  1806,  and  became  musical  director 
to  Prince  Eugene  of  Wiirtemberg  at  Karlsruhe, 
Silesia.  In  1807  he  entered  the  service  of  Duke 
Louis  of  Wiirtemberg  at  Stuttgart  as  private 
secretary,  and  in  1808-10  was  working  on  his 
first  larger  opera,  'Silvana,*  the  libretto  of  which 
was  to  a  large  extent  based  on  that  of  his  earlier 
'Waldmadchen.'  He  was  falsely  charged  with 
fraud,  and  despite  all  lack  of  evidence  against 
him,  was  perpetually  banished  from  Wiirtem- 
berg 26  Feb.  1810.  Then  he  went  to  Mannheim, 
where  his  first  symphony  was  most  favorably 
received,  and  his  piano-playing  was  also  very 
successful;  and  thence  to  Darmstadt,  where  he 
once  more  became  a  pupil  of  Vogler.  His  comic 
operetta,  'Abu  Hassan,'  was  completed  in  1810 
and  given  at  Munich,  and  'Silvana,'  with  addi- 
tions, gained  adequate  recognition  at  Berlin  in 
1812.  It  was  not,  however,  until  1813  that 
Weber  held  an  important  appointment;  in  that 
year  he  was  made  kapellmeister  of  the  Prague 
''pera,  and  there  proved  himself  the  first  of  the 
great  German  musicians  to  be  conspicuous  also 
as  a  conductor.  His  administration  of  marked 
success  was  brought  to  a  close  by  his  giving  it 
up  in  1816.  His  chief  compositions  of  this 
period  were  settings  of  Korner's  songs,  and  the 
cantata  'Kampf  und  Sieg,*  founded  on  the  battle 
of  Waterloo.  In  1816  he  went  to  Dresden, 
where  previously  Italian  opera  had  held  undis- 
puted sway,  to  organize  the  new  venture  of  Ger- 
man opera;  and  soon  he  had  attained,  except 
among  a  few  partisans,  an  unqualified  victory. 
The  appointment  was  confirmed  for  life,  and 
he  was  frequently  summoned  to  direct  the  music 
of  the  chapel  royal.  He  became  widely  known 
with  the  presentation  of  his  opera,  'Der 
Freischiitz,'  at  Berlin  18  June  1821,  which  was 
quickly  echoed  elsewhere,  being  simultaneously 
given  in  London  in  three  different  places.  Few 
operatic  works,  it  is  said,  have  equaled  it  in 
immediate  triumph.  'Euryanthe*  did  not  meet 
similar  approval  at  Vienna  (1823),  though  ap- 
preciation was  duly  encountered  in  Dresden, 
Leipsic,  and  Berlin.  On  the  commission  of 
Charles  Kemble  of  Covent  Garden,  London,  he 
wrote  'pberon*  to  an  English  libretto  by  J.  R. 
Planche,  himself  learning  English  to  be  able  to 
work  to  better  effect.  He  conducted  the  first 
12  performances,  and  after  a  reception  which 
almost  surpassed  that  of  the  'Freischiitz,'  played 
at  numerous  concerts.  With  the  'Freischiitz,* 
which  struck  a  distinctively  national  note, 
Weber  became  the  founder  of  what  is  known 
as  the  romantic  school  of  German  opera.  He 
has  been  claimed  as  a  predecessor  of  Wagner 
in  adapting  his  music  to  the  dramatic  require- 
ments, and  the  use  of  leading  motives.  In  his 
operatic  works  he  apparently  preferred  legend- 
ary and  supernatural  elements,  which  he  could 
make  musically  effective.  Though  his  operas 
are  the  best  known  of  his  writings,  he  did 
musicianly  and  even  brilliant  work  in  tlie  direc- 
tion of  Lieder  and  pianoforte  compositions. 
Consult:  Jahns,  'C.  M.  von  Weber:  Eine 
Lcbonsskizze'  (1873)  ;  the  biographies  by  Rau 
(i8<>5);  Benedict  (1881);  Reissmann  (1882); 
and  Gehrmann  (1899);  also  Benedict,  'Musi- 
ciens  du  Temps  Passe'  (1893),  and  the  article 
bv  Spitta  in  Grove's  'Dictionary,*  Vol.  IV. 
('1889). 
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Weber,  Max  Maria  von,  German  civil 
engineer,  son  of  Karl  Maria  von  Weber  (q.v.)  : 
b.  Dresden,  Saxony,  25  April  1822;  d.  Berlin, 
Germany,  18  April  1881.  He  studied  engineer- 
ing in  Dresden  and  in  England,  and  in  1850 
entered  the  civil  service  of  Saxony.  He  went 
to  Vienna  in  1870,  where  he  was  engaged  in  the 
extension  of  the  Austrian  railway  system  and 
in  1878  to  Berlin  on  a  like  service.  He  wrote 
extensively,  not  only  on  technical  themes,  but 
in  the  field  of  general  literature.  His  writings 
include:  'Schule  des  Eisenbahnwesens*  (1857); 
<Karl  Maria  von  Weber:  ein  Lebensbild' 
(1864-6);  <  Nationalitat  und  Eisenbahnpolitik> 
^1876) ;  etc.,  besides  the  posthumously  pub- 
lished <Vom  rollenden  Fliigelrad>  (1882),  to 
which  is  added  a  biography  by  M.  Jahms. 

Weber,  Wilhelm  Eduard,  German  physi- 
cist, brother  of  R  H.  Weber  (q.v.)  :  b.  Witten- 
berg 24  Oct.  1804;  d.  Gottingen  23  June  1891. 
He  was  educated  at  Halle,  was  professor  of 
physics  at  Gottingen  in  183 1-7,  and  occupied 
that  chair  at  Leipsic  in  1843-9,  after  which  he 
resumed  his  chair  at  Gottingen.  He  was  asso- 
ciated with  his  brothers  and  with  Gauss  in 
various  publications  concerning  physics,  and 
made  valuable  researches  in  the  fields  of  elec- 
tricity and  magnetism.  He  also  published  a 
series  of  essays,  'Elektrodynamische  Massbestim- 
mungen>  (1846-67).  Consult  Heinrich  Weber, 
<Wilhelm  Weber>   (1893). 

Weber,  we'ber,  a  river  of  Utah,  whose 
headwaters  are  on  the  west  slope  of  the  Uinta 
Mountains.  It  flows  northwest  through  fertile 
lands  and  through  a  series  of  canons ;  and  after 
a  course  of  nearly  200  miles  it  enters  Great  Salt 
Lake.  The  famous  Weber  Canon  is  the  gorge 
made  by  this  river  where  it  breaks  through  the 
Wasatch  Mountains.  The  Union  Pacific  Rail- 
road passes  through  this  gorge.  The  descent  in 
places  is  most  rapid,  and  the  consequent  water- 
power  is  extensive.  At  Ogden,  the  mean  vol- 
ume of  water  is  about  2,000  cubic  feet  a  second. 
The  Weber  is  much  used  for  irrigation.  The 
river  has  built  up  at  Ogden  a  large  delta  which 
extends  into  ancient  Lake  Bonneville  (q.v.). 

Weber's  Law,  so  called  from  E.  H. 
Weber  (q.v.),  who,  after  a  long  series  of 
experiments  on  the  sensations  of  sight,  hearing 
and  touch,  formulated  the  law  which  has  since 
gone  by  his  name.  The  principle  of  the  law  is 
that,  in  order  that  the  sensational  difference 
may  remain  unchanged,  the  increase  of  stimulus 
must  maintain  the  same  proportion  to  the  inten- 
sity of  the  preceding  stimulus,  or,  in  order  that 
the  intensity  of  a  sensation  may  increase  in 
arithmetical  progression,  the  stimulus  must  in- 
crease in  geometrical  progression. 

Web'ster,  Daniel,  American  orator  and 
statesman:  b.  Salisbury,  N.  H.,  18  Jan.  1782; 
d.  Marshfield,  Mass.,  24  Oct  1852.  Of  the 
generation  of  American  statesmen  that  followed 
those  of  the  Revolutionary  period,  few  will  live 
as  long  in  the  memory  of  the  people,  and  none 
as  long  in  the  literature  of  the  country,  as 
Daniel  Webster.  His  figure  rises  above  the  level 
of  his  time  like  a  monument  of  colossal  propor- 
tions. His  father,  a  Puritan  of  stern  and  ster- 
ling character,  had,  as  a  backwoods  farmer  in 
New  Hampshire,  been  an  Indian  fighter  while 
New  England  had  an  Indian  frontier,  a  soldier 
in  the  French  war,  and  a  captain  in  the  Revo- 


lutionary army.  His  high  standing  among  his 
neighbors  made  him  a  judge  of  the  local  court. 
Ambitious  for  his  children,  he  strained  his  scanty 
means  to  the  utmost  to  give  his  son  the  best 
education  within  reach,  first  at  Exeter  Academy, 
then  at  Dartmouth  College.  From  his  earliest 
days  Daniel  was  petted  by  good  fortune.  His 
seemingly  delicate  health,  his  genial  nature,  and 
his  promising  looks,  put,  in  the  family  circle, 
everybody  at  his  service,  even  at  personal  sacri- 
fice; and  such  sacrifice  by  others  he  became 
gradually  accustomed  to  expect,  as  a  prince  ex- 
pects homage. 

At  the  academy  and  the  college  he  shone  not 
by  phenomenal  precocity,  but  by  rapid  progress 
in  the  studies  he  liked, —  Latin,  literature,  and 
history.  He  did  not  excel  in  the  qualities  of 
the  genuine  scholar, — patient  and  thorough  re- 
search, and  the  eager  pursuit  of  knowledge  for 
its  own  sake;  but  he  was  a  voracious  reader, 
assimilating  easily  what  he  read  by  dint  of  a 
strong  memory  and  of  serious  reflection,  and 
soon  developed  the  faculty  of  making  the  most 
of  what  he  knew  by  clear,  vigorous,  affluent,  and 
impressive  utterance.  At  an  early  age,  too,  he 
commanded  attention  by  a  singular  charm  of 
presence,  to  which  his  great  dark  eyes  con- 
tributed not  a  little;  and  notwithstanding  his 
high  animal  spirits,  by  a  striking  dignity  of 
carriage  and  demeanor, —  traits  which  gradually 
matured  into  that  singularly  imposing  person- 
ality, the  effect  of  which  JS  described  by  his 
contemporaries  in  language  almost  extravagant, 
borrowmg  its  similes  from  kings,  cathedrals,  and 
mountain  peaks. 

His  conspicuous  power  of  speech  caused  him, 
even  during  his  college  days,  to  be  drawn  upon 
for  orations  on  the  Fourth  of  July  and  other 
festive  days.  The  same  faculty,  reinforced  by 
his  virtue  of  knowing  what  he  loiew,  gave  him, 
after  he  had  gone  through  the  usual  course  of 
law  study,  early  successes  at  the  bar,  which  soon 
carried  him  from  the  field  of  legal  practice  into 
political  life.  He  inherited  Federalism  from  his 
father,  and  naturally  accepted  it,  because  he  was 
a  conservative  by  instinct  and  temperament. 
Existing  things  had  a  prima  facie  claim  upon  his 
respect  and  support,  because  they  existed.  He 
followed  his  party  with  fidelity,  sometimes  at 
the  expense  of  his  reason  and  logic,  but  without 
the  narrow-mindedness  of  a  proscriptive  parti- 
san spirit.  In  the  excited  discussions  which 
preceded  and  accompanied  the  War  of  1812,  he 
took  an  active  part  as  a  public  speaker  and  a 
pamphleteer.  Something  happened  then,  at  the 
very  beginning  of  his  public  career,  that  revealed 
in  strong  light  the  elements  of  strength  as  well 
as  those  of  weakness  in  his  nature.  In  a  speech 
on  the  Fourth  of  July,  1812,  at  Portsmouth, 
N.  H.,  he  set  forth  in  vigorous  language  his 
opposition  to  the  war  policy  of  the  administra- 
tion; but  with  equal  emphasis  he  also  declared 
that  the  remedy  lay,  not  in  lawless  resistance, 
but  only  in  "the  exercise  of  the  constitutional 
right  of  suffrage," — a  proposition  then  by  no 
means  popular  with  the  extreme  Federalists  of 
New  England.  A  few  weeks  later  he  was  ap- 
pointed by  a  local  mass  convention  of  Federal- 
ists to  write  an  address  on  the  same  subject, 
which  became  widely  known  as  the  'Rocking- 
ham Memorial.'  _  In  it  he  set  forth  with  signal 
force  the  complaints  of  his  party;  but  as  to  the 
remedy,  he  consented  to  give  voice  to  the  sense 
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of  the  meeting  by  a  thinly  veiled  threat  of 
secession,  and  a  hint  at  the  possibility  of  a  dis- 
solution of  the  Union.  In  the  first  case  he 
expressed  his  own  opinions  as  a  statesman  and 
a  patriot;  in  the  second  he  accepted  the  opinions 
of  those  around  him  as  his  own,  and  spoke 
with  equal  ability  and  vigor  as  the  mouthpiece 
or  attorney  of  others:  a  double  character,  des- 
tined to  reappear  from  time  to  time  in  his  public 
life  with  puzzling  effect. 

New  Hampshire  sent  him  to  Congress,  where 
he  took  his  seat  in  the  House  of  Representa- 
tives in  May  1813.  He  soon  won  a  place  in  the 
front  rank  of  debaters,  especially  on  questions 
of  finance.  But  the  two  terms  during  which  he 
represented  a  New  Hampshire  constituency  were 
a  mere  prelude  to  his  great  political  career.  In 
1817  he  left  Congress  to  give  himself  to  his 
legal  practice,  which  gained  much  in  distinction 
and  lucrativeness  by  his  removal  to  Boston.  He 
rose  rapidly  to  national  eminence  as  a  prac- 
titioner in  the  Federal  as  well  as  the  State 
tribunals.  It  was  there  that  he  won  peculiar 
lustre  through  his  memorable  argument  in  the 
famous  Dartmouth  Colleg.e  case  before  the  Fed- 
eral Supreme  Court,  which  fascinated  John 
Marshall  on  the  bench,  and  moved  to  tears  the 
thronged  audience  in  the  court-room.  It  left 
"Webster  with  no  superior  and  with  few  rivals  at 
the  American  bar.  It  may  be  questioned  whether 
he  was  a  great  lawyer  in  the  highest  sense. 
There  were  others  whose  knowledge  was  larger 
and  more  thorough,  and  whose  legal  opinion 
carried  greater  authority.  But  hardly  any  of 
these  surpassed  him  in  the  faculty  of  seizing, 
with  instinctive  sureness  of  grasp,  the  vital  point 
of  a  cause,  of  endowing  mere  statement  with 
the  power  of  demonstration,  of  marshaling  facts 
and  arguments  in  massive  array  for  concentric 
attack  on  the  decisive  point,  of  moving  the  feel- 
ings together  with  the  understanding  by  appeals 
of  singular  magic,  and  also  of  so  assimilating 
and  using  the  work  of  others  as  if  it  had  been 
his  own.  Adding  to  all  this  the  charm  of  that 
imposing  personality,  which  made  every  word 
falling  from  his  lips  sound  as  if  it  were  entitled 
to  far  more  than  ordinary  respect,  he  could  not 
fail  to  win  brilliant  successes.  He  was  engaged 
in  many  of  the  most  important  and  celebrated 
cases  of  his  time  —  some  then  celebrated  and 
still  remembered  because  of  the  part  he  played 
in  them. 

In  Boston,  Webster  found  a  thoroughly  con- 
genial home.  Its  history  and  traditions,  its 
wealth  and  commercial  activity,  the  high  char- 
acter of  its  citizenship,  the  academic  atmosphere 
created  by  its  institutions  of  learning,  the  refined 
tone  of  its  social  circles,  the  fame  of  its  public 
men,  made  the  Boston  of  that  period,  in  the 
main  attributes  of  civilized  life,  the  foremost 
city  in  the  United  States.  Boston  society  re- 
ceived Webster  with  open  arms,  and  presently 
he  became  in  an  almost  unexampled  measure 
its  idol.  Together  with  the  most  distinguished 
personages  of  the  State,  he  was  elected  a  mem- 
ber of  the  convention  called  to  revise  the  State 
Constitution,  where  as  the  champion  of  con- 
servative principles  he  advocated  and  carried 
the  proposition  that  the  State  Senate  should 
remain  the  representative  of  property.  When 
in  1820,  the  day  arrived  for  the  celebration  of 
the  two-hundredth  anniversary  of  the  landing  of 
the  Pilgrims  on  Plymouth  Rock,  it  was  he 
whom  the  public  voice  designated  as  the  orator 


of  the  day.  The  oration,  with  its  historical  pic- 
turesqueness,  its  richness  of  thought  and  reason- 
ing, its  broad  sweep  of  contemplation,  and  the 
noble  and  magnificent  simplicity  of  its  eloquence, 
was  in  itself  an  event  No  literary  production 
of  the  period  in  America  achieved  greater  re- 
nown. From  that  time  on,  Massachusetts  loved 
to  exhibit  herself  in  his  person  on  occasions 
of  state;  and  in  preference  to  all  others,  Web- 
ster was  her  spokesman  when  she  commemo- 
rated the  great  events  of  her  history.  As  such 
he  produced  a  series  of  addresses  —  at  the  laying 
of  the  corner-stone,  and  later  at  the  completion, 
of  the  Bunker  Hill  monument,  on  the  death  of 
John  Adams  and  of  Thomas  Jefferson,  and  on 
other  occasions  —  which  his  contemporaries  ac- 
claimed as  ranking  with  the  great  oratorical 
achievements  of  antiquity. 

Webster  soon  appeared  in  Congress  again: 
first  in  1823,  in  the  House  of  Representatives, 
as  the  member  from  the  Boston  district;  and  a 
few  years  later  in  the  Senate.  -  Then  began  the 
most  brilliant  part  of  his  political  career.  It 
was  the  period  when  the  component  elements 
of  the  old  political  parties  —  the  Federalists  and 
the  Republicans  —  became  intermingled;  when 
old  party  issues  vanished;  and  when  new  ques- 
tions, or  rather  old  questions  in  new  shapes  and 
relations,  caused  new  groupings  of  men  to  be 
formed.  In  the  confusion  of  the  political  and 
personal  conflicts  which  characterized  the  so- 
called  "era  of  ^ood  feeling,"  and  whrch  immedi- 
ately followed  it,  Webster  became  a  supporter  of 
the  administration  of  John  Quincy  Adams ;  and, 
as  an  old  Federalist  and  conservative,  was  nat- 
urally attracted  by  that  combination  of  political 
forces  which  subsequently  organized  itself  as 
the  Whig  party. 

In  the  House  of  Representatives  he  attracted 
the  attention  of  the  world  abroad  by  a  stinging 
philippic  against  the  "Holy  Alliance"  in  a  eulo^ 
on  the  Greek  revolution,  and  by  a  sober  exposi- 
tion of  the  Monroe  Doctrine  in  a  speech  on  the 
famous  Panama  mission.  But  his  most  remark- 
able achievement  was  an  argument  against 
Henry  Clay's  "American  System" — tariff  pro- 
tection as  a  policy,  the  very  policy  which  was 
destined  to  become  the  comer-stone  of  the  Whig 
platform.  Webster's  Free  Trade  speech  —  for 
so  it  may  be  called  —  summed  up  and  amplified 
the  views  he  had  already  expressed  on  previous, 
occasions,  in  a  presentation  of  fundamental  prin- 
ciples so  broad  and  clear,  with  a  display  of 
knowledge  so  rich  and  accurate,  and  an  analysis 
of  facts  and  theories  so  keen  and  thorough, 
that  it  stands  unsurpassed  in  our  political  litera- 
ture, and  may  still  serve  as  a  text-book  to 
students  of  economic  science.  But  Clay's  tariff 
was  adopted  nevertheless;  and  four  years  later 
Webster  -!>andoned  many  of  his  own  conclu- 
sions, on  the  ground  that  in  the  meantime  New 
England,  accepting  protection  as  the  established 
policy  of  the  country,  had  invested  much  capital 
in  manufacturing  enterprises,  the  success  of 
which  depended  upon  the  maintenance  of  the 
protective  policy,  and  should  therefore  not  be 
left  in  the  lurch.  For  this  reason  he  became  a 
protectionist.  This  plea  appeared  again  and 
again  in  his  high-tariff  speeches  which  followed ; 
but  he  never  attempted  to  deny  or  shake  the 
broad  principles  so  strongly  set  forth  in  his  great 
argument  of  1824. 

Webster  reached  the  highest  point  of  his 
power    and    fame    when,    in    1830,    he    gave, 
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as  a  member  of  the  Senate,  voice  as  no 
one  else  could  to  the  national  consciousness 
of  the  American  people.  Before  the  War  of 
1812,  the  Union  had  been  looked  upon  by 
many  thoughtful  and  patriotic  Americans  as  an 
experiment, —  a  promising  one  indeed,  but  of 
uncertain  issue.  Whether  it  would  be  able  to 
endure  the  strain  of  divergent  local  interests, 
feelings,  and  aspirations,  and  whether  its  com- 
ponent parts  would  continue  in  the  desire  per- 
manently to  remain  together  in  one  political 
structure,  were  still  matters  of  doubt  and  specu- 
lation. The  results  of  the  War  of  1812  did 
much  to  inspire  the  American  heart  with  a  glow 
of  pride  in  the  great  common  country,  with 
confident  anticipations  of  its  high  destinies,  and 
with  an  instinctive  feeling  that  the  greatness  of 
the  country  and  the  splendors  of  its  destinies 
depended  altogether  upon  the  permanency  of  the 
Union.  The  original  theory  that  the  Constitu- 
tion of  the  United  States  was  a  mere  compact 
of  partnership  between  independent  and  sov- 
ereign commonwealths,  to  be  dissolved  at  will, 
whatever  historical  foundation  it  might  have  had, 
yielding  to  an  overruling  sentiment  of  a  common 
nationality.  This  sentiment  was  affronted  by 
the  Nullification  movement  in  South  Carolina, 
which,  under  the  guise  of  resistance  to  the  high 
tariff  of  1828,  sought  to  erect  a  bulwark  for 
slavery  through  the  enforcement  of  the  doctrine 
that  a  State  by  its  sovereign  action  could  over- 
rule a  Federal  law,  and  might,  as  a  last  resort, 
legally  withdraw  from  the  "federal  compact." 
Apiainst  this  assumption  Webster  rose  up  in  his 
might,  and  in  his  famous  "Reply  to  Hayne* 
struck  down  the  doctrine  of  the  legality  of 
State  resistance  and  of  secession  with  blows 
so  crushing,  and  maintained  the  supremacy  of 
the  Federal  authority  in  its  sphere,  and  the  in- 
dissolubility of  the  Union,  with  an  eloquence 
so  grand  and  triumphant,  that  as  his  words 
went  over  the  land  the  national  heart  bounded 
with  joy  and  broke  out  in  enthusiastic  acclama- 
tions. At  that  moment  Webster  stood  before 
the  world  as  the  first  of  living  Americans.  Nor 
was  this  the  mere  sensation  of  a  day.  His 
""Liberty  and  Union,  now  and  forever,  one  and 
inseparable  I"  remained  the  watchword  of  Amer- 
ican patriotism,  and  still  reverberated  30  years 
later  in  the  thunders  of  the  Civil  War.  That 
glorious  speech  continues  to  hojd  the  first  place 
among  the  monuments  of  American  oratory.  In 
the  contest  against  the  Nullification  movement 
in  South  Carolina,  Webster  firmly  maintained, 
against  Henry  Clay's  compromise  policy,  that 
wherever  the  national  authority  was  lawlessly 
set  at  defiance,  peace  should  never  be  purchased 
by  concession  to  the  challengers ;  and  that  it  was 
time  to  "test  the  strength  of  the  government." 
He  therefore  sturdily  supported  President  Jack- 
son's "Force  Bill,"  although  the  administration 
of  that  doughty  warrior  was  otherwise  most  im- 
congcnial  to  him.  But  when  the  compromise 
had  actually  been  adopted,  he  dropped  back  into 
the  party  line  behind  Clay's  leadership,  which 
he  henceforth  never  again  forsook,  there  was 
an  element  of  indolence  in  his  nature  which  it 
needed  strong  impulses  to  overcome,  so  as  to  set 
the  vast  macliincry  of  his  mind  in  full  motion. 
Such  an  impulse  was  furnished  again  by  Jack- 
son's attack  on  the  United  States  Bank,  and 
by  other  somewhat  autocratic  financial  measures. 
Webster   opposed    this    policy    in    a    series    of 


speeches  on  currency  and  banking,  which  de- 
serve very  high  rank  in  the  literature  of  that 
branch  of  economics.  They  were  not  free  from 
partisan  bias  in  the  specific  application  of  thosi 
fundamental  principles  of  which  Webster  h,".d 
stjch  a  masterly  grasp;  but  notwithstanding  this, 
his  deep  insight  into  the  nature  and  conditions 
of  credit,  and  his  thorough  study  and  profound 
judgment  of  the  functions  of  banking,  made  him 
an  invaluable  teacher  of  the  science  of  public 
finance.  Nobody  has  ever  depicted  the  vices 
and  dangers  inherent  in  an  imsotmd  currency, 
and  the  necessity  of  grounding  the  monetary 
system  upon  a  firm  basis  of  value,  with  greater 
force  and  more  convincing  lucidity. 

But  in  spite  of  the  brilliancy  and  strength 
of  his  efforts  in  opposing  Jackson's  wilful  and 
erratic  policies,  Webster  never  became  the  real 
leader  of  the  Whig  party.  Although  greatly 
the  superior  of  Clay  in  wealth  of  knowledge, 
in  depth  of  thought,  in  statesmanlike  breadth 
of  view,  in  solidity  of  reasoning  power,  and  in 
argumentative  eloquence,  he  fell  far  behind  him 
in  those  attributes  which  in  contests  for  general 
leadership  are  apt  to  turn  the  scale:  the  spirit 
of  initiative,  force  of  will,  that  sincere  self- 
confidence  which  extorts  confidence  from  others, 
bold  self-assertion  in  doubtful  situations,  and 
constant  alertness  in  watching  and  directing  the 
details  of  political  movements.  Clay  therefore 
remained  the  general  leader  of  the  Whig  party; 
while  Webster,  with  New  England  at  his  back, 
stood  now  by  his  side,  now  behind  him,  as  in 
feudal  times  a  great  duke,  rich  in  treasure  and 
lands  and  retainers,  himself  of  royal  blood,  may 
have  stood  now  behind,  now  by  the  side  of  his 
king.  Unhappily  for  himself,  Webster  was  not 
satisfied  with  the  theatre  of  action  on  which  his 
abilities  fitted  him  for  the  greatest  service,  and 
on  which  he  achieved  his  highest  renown.  At 
a  comparatively  early  period  of  his  career  he 
ardently  wished  to  be  sent  as  minister  to  Eng- 
land ;  and  he  bore  a  grudge  to  John  Quincy 
Adams  (br  his  failure  to  gratify  that  desire. 
Ever  since  his  "Reply  to  Havne"  had  made  his 
name  a  household  word  in  the  country,  an  un- 
governable longing  possessed  him  to  be  Presi- 
dent of  the  United  States.  The  morbid  craving 
commonly  called  ''the  Presidential  fever"  de- 
veloped in  him,  as  it  became  chronic,  its  most 
distressing  form ;  disordering  his  ambition,  un- 
settling his  judgment,  and  warping  his  states- 
manship. His  imagination  always  saw  the 
coveted  prize  within  his  grasp,  which  in  reality 
it  never  was.  He  lacked  the  sort  of  popularity 
which  since  the  administration  of  John  Quincy 
.■\dams  seemed  to  be  required  for  a  Presidential 
candidacy.  People  listened  to  him  with  rapture 
and  wonder;  but  as  to  the  Presidency,  the  fancy 
and  favor  of  the  politicians,  as  well  as  of  the 
masses,  obstinately  ran  to  other  men.  So  it  was 
again  and  again.  Clay,  too,  was  unfortunate  as 
a  Presidential  candidate ;  but  he  could  obtain 
at  least  the  nomination  of  his  party  so  long:  as 
there  apponrcJ  to  be  any  hope  for  his  election. 
Webster  was  denied  even  that.  The  vote  for 
him  in  the  party  conventions  was  always  dis- 
tressingly small  —  usually  confined  to  New  Eng- 
land, or  only  a  part  of  it.  Yet  he  never  ceased 
to  hope  against  hope,  and  thus  to  invite  more 
and  more  galling  disappointments.  To  Henry 
Clay  he  could  yield  without  humiliation ;  but 
when  he  saw  his  party  prefer  to  himself  not 
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once,  but  twice  and  three  times,  men  of  only 
military  fame,  withciit  any  political  significance 
whatever,  his  mortification  was  so  keen  that  in 
the  bitterness  of  his  soul  he  twice  openly  pro- 
tested against  the  result. 

The  cause  of  this  steady  succession  of  fail- 
ures may  have  been,  partly,  that  the  people 
found  him  too  unlike  themselves,  too  unfamiliar 
to  the  popular  heart;  and  partly  that  the  party 
managers  shrunk  from  nominating  him  because 
they  saw  in  him  not  only  a  giant,  but  a  very 
vulnerable  giant,  who  would  not  "wear  well" 
as  a  candidate.  They  had  indeed  reason  to  fear 
the  discussions  to  which  in  an  excited  canvass  his 
private  character  would  be  subjected.  Of  his 
moral  failings,  those  relating  to  money  were 
the  most  notorious  and  the  most  offensive  to 
the  moral  sense  of  the  plain  people.  In  the 
course  of  his  public  life  he  became- accustomed 
not  only  to  the  adulation  but  also  to  the  ma- 
terial generosity  of  his  followers.  Great  as  his 
professional  income  was,  his  prodigality  went 
far  beyond  his  means;  and  the  recklessness 
with  which  he  borrowed  and  forgot  to  return, 
betrayed  an  utter  insensibility  to  pecuniary  obli- 
gation. With  the  coolest  nonchalance  he  spent 
the  money  of  his  friends,  and  left  to  them  his 
debts  for  payment.  This  habit  increased  as  he 
grew  older,  and  severely  tested  the  endurance  of 
his  admirers.  So  grave  a  departure  from  the 
principles  of  common  honesty  could  not  fail  to 
cast  a  dark  shadow  upon  his  character,  and  it  is 
not  strange  that  the  cloud  of  distrust  should 
have  spread  from  his  private  to  his  public 
morals.  The  charge  was  made  that  he  stood 
in  the  Senate  advocating  high  tariffs  as  the 
paid  attorney  of  the  manufacturers  of  New 
England.  It  was  met  by  the  answer  that  so 
great  a  man  would  not  sell  himself.  This  should 
have  been  enough.  Nevertheless,  his  defenders 
were  grievously  embarrassed  when  the  fact  was 
pointed  out  that  it  was  after  all  in  great  part 
the  money  of  the  rich  manufacturers  and  bank- 
ers that  stocked  his  farm,  furnished  his  house, 
supplied  his  table,  and  paid  his  bills.  A  man 
less  great  could  hardly  have  long  sustained 
himself  in  public  life  under  such  a  burden  of 
suspicion.  That  Daniel  Webster  did  sustain 
himself,  strikingly  proved  the  strength  of  his 
prestige.  But  his  moral  failings  cost  him  the 
noblest  fruit  of  great  service, —  an  unbounded 
public  confidence.  Although  disappointed  in  his 
own  expectations,  he  vigorously  supported  Gen- 
eral Harrison  for  the  Presidency  in  the  cam- 
paign of  1840,  and  in  1841  was  made  secretary  of 
state.  He  remained  in  that  office  until  he  had 
concluded  the  famous  Ashburton  Treaty,  under 
the  administration  of  President  Tyler,  who 
turned  against  the  Whig  policies.  .After  his 
resignation  he  was  again  elected  to  the  Senate. 
Then  a  fateful  crisis  in  liis  career  approached. 

The  annexation  of  Texas,  the  Mexican  war, 
and  the  acquisition  of  territory  on  our  southern 
and  western  borders,  brought  the  slavery  ques- 
tion sharply  into  the  foreground.  Webster  had 
always,  when  occasion  called  for  a  demonstra- 
tion of  sentiment,  denounced  slavery  as  a  great 
moral  and  political  evil :  and  although  affirming 
that  under  the  Constitution  it  could  not  be 
touched  by  the  action  of  the  general  govern- 
ment in  the  States  in  which  it  existed,  declared 
himself  against  its  extension.  He  had  opposed 
the  annexation  of  Texas,  the  war  against  .Mex- 
ico,  and   the   enlargement   of  the    republic   by 


conquest.  But  .vhile  he  did  not  abandon  his 
position  concerning  slavery,  his  tone  in  main- 
taining it  grew  gradually  milder.  The  impres- 
sion gained  ground  that  as  a  standing  candidate 
for  the  Presidency,  he  became  more  and  more 
anxious  to  conciliate  Southern  opinion.  Then 
the  day  came  that  tried  men's  souls.  The  slave 
power  had  favored  war  and  conquest,  hoping 
that  the  newly  acquired  territory  would  furnish 
more  slave  States  and  more  Senators  in  its  in- 
terest. That  hope  was  dashed  when  California 
presented  herself  for  admission  into  the  Union, 
with  a  State  constitution  excluding  slavery  from 
her  soil.  To  the  slave  power  this  was  a  stun- 
ning blow.  It  had  fought  for  more  slave  States 
and  conquered  for  more  free  States.  The  admis- 
sion of  California  would  hopelessly  destroy  the 
balance  of  power  between  freedom  and  slavery 
in  the  Senate.  The  country  soon  was  ablaze 
with  excitement.  In  the  North  the  antislavery 
feeling  ran  high.  The  "fire-eaters*  of  the  South, 
exasperated  beyond  measure  by  their  disappoint- 
ment, vociferously  threatened  to  disrupt  the 
Union.  Henry  Clay,  true  to  his  record,  hoped 
to  avert  the  danger  by  a  compromise.  He 
sought  to  reconcile  the  South  to  the  inevitable 
admission  of  California  by  certain  concessions 
to  slavery,  among  them  the  ill-famed  and  ill- 
fated  Fugitive  Slave  Law;  a  law  offensive  not 
only  to  antislavery  sentiment,  but  also  to  the 
common  impulses  of  humanity  and  to  the  pride 
of  manhood. 

Webster  had  to  choose.  The  antislavery  men 
of  New  England,  and  even  many  of  his  conserv- 
ative friends,  hoped  and  expected  that  he  would 
again,  as  he  had  done  in  Nullification  times, 
proudly  plant  the  Union  flag  in  the  face  of  a 
disunion  threat,  with  a  defiant  refusal  of  con- 
cession to  a  rebellious  spirit,  and  give  voice  to 
the  moral  sense  of  the  North.  But  Webster 
chose  otherwise.  On  the  7th  of  March  1850,  he 
spoke  in  the  Senate.  The  whole  country  listened 
with  bated  breath.  While  denouncing  secession 
and  pleading  for  the  Union  in  glowing  periods, 
he  spoke  of  slavery  in  regretful  but  almost 
apologetic  accents,  upbraided  the  abolitionists 
as  mischievous  marplots,  earnestly  advocated  the 
compromise,  and  commended  that  feature  of  it 
which  was  most  odious  to  Northern  sentiment, — 
the  Fugitive  Slave  Law.  From  this  "Seventh 
of  March  Speech* — by  that  name  it  has  passed 
into  history  —  Webster  never  recovered.  It 
stood  in  too  striking  a  contrast  to  the  "Reply  to 
Hayne.*  There  was  indeed  still  the  same  lucid 
comprehensiveness  of  statement.  The  heavy 
battalions  of  argument  marched  with  the  same 
massive  tread.  But  there  was  lacking  that  which 
had  been  the  great  inspiration  of  the  "Reply  to 
Hayne," —  the  triumphant  consciousness  of  being 
right.  The  effect  of  the  speech  corresponded 
to  its  character.  Southern  rnen  welcomed  it  as 
a  sign  of  Northern  submissiveness,  but  it  did 
not  go  far  enough  to  satisfy  them.  The  impres- 
sion it  made  upon  the  antislavery  people  of  the 
North  was  painful  in  the  extreme.  They  saw  in 
it  "the  fall  of  an  archangel."  Many  of  them 
denounced  it  as  the  treacherous  bid  of  a  Presi- 
dential candidate  for  Southern  favor.  Their 
reproaches  varied  from  the  indignant  murmur 
to  the  shrillest  note  of  execration.  Even  many 
of  his  stanchest  adherents  among  the  conserva- 
tive Whigs  stood  at  first  stunned  and  perplexed, 
needing  some  time  to  gather  themselves  up  for 
his  defense.     This  was  not  surprising.     Henrj 
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Clay  would  plan  and  advocate  the  compromise  of 
1850  without  loss  of  character.  Although  a 
man  of  antislavery  instincts,  he  was  himself  a 
slaveholder  representing  a  slaveholding  com- 
munity, a  compromiser  in  his  very  being;  and 
compromise  had  always  been  the  vital  feature 
of  his  statesmanship.  But  Webster  could  not 
apologize  for  slavery,  and  in  its  behalf  approve 
compromise  and  concession  in  the  face  01.  dis- 
union threats,  without  turning  his  back  upon 
the  most  illustrious  feat  of  his  public  life.  In- 
justice may  have  been  done  to  him  by  the  assail- 
ants of  his  motives,  but  it  can  hardly  be  denied 
that  the  evidence  of  circumstances  stood  glar- 
ingly against  him.  He  himself  was  ill  at  ease. 
The  virulent  epithets  and  sneers  with  which  he 
thenceforth  aspersed  antislavery  principles  and 
antislavery  men  —  contrasting  strangely  with  the 
stately  decorum  he  had  always  cultivated  in  his 
public  utterances — betrayed  the  bitterness  of  a 
troubled  soul. 

The  7th  of  March  speech,  and  the  series  of 
addresses  with  which  he  sought  to  set  right 
and  fortify  the  position  he  had  taken,  helped 
greatly  in  inducing  both  political  parties  to 
accept  the  compromise  of  1850,  and  also  in 
checking,  at  least  for  the  time  being,  the  anti- 
slavery  movement  in  the  Northern  States.  But 
they  could  not  kill  that  movement,  nor  could 
they  prevent  the  coming  of  the  final  crisis. 
They  did,  however,  render  him  acceptable  to 
the  slave  power,  when,  after  the  death  of 
General  Taylor,  President  Fillmore  made  him 
secretary  of  state.  In  1852  his  hope  to  attain 
the  Whig  nomination  for  the  Presidency  rose  to 
the  highest  pitch,  although  his  prospects  were 
darker  than  ever.  But  he  had  reached  the  age 
of  seventy;  this  was  his  last  chance,  and  he 
clung  to  it  with  desperate  eagerness.  He  firmly 
counted  upon  receiving  in  the  convention  a  large 
number  of  Southern  votes ;  he  received  not  one. 
His  defeat  could  hardly  have  been  more  over- 
whelming. The  nomination  fell  to  General 
Scott.  In  the  agony  of  his  disappointment, 
Webster  advised  his  friends  to  vote  for  the 
Democratic  candidate,  Franklin  Pierce.  In  1848 
he  had  declared  General  Taylor's  nomination  to 
be  one  "not  fit  to  be  made" ;  but  after  all  he  had 
supported  it.  Then  he  still  saw  a  possibility 
for  himself  ahead.  In  1852,  the  last  hope  having 
vanished,  he  punished  his  party  for  having  re- 
fused him  what  he  thought  his  due,  by  openly 
declaring  for  the  opposition.  The  reasons  he 
gave  for  this  extreme  step  were  neither  tenable, 
nor  even  plausible.  It  was  a  wail  of  utter 
despair.  His  health  had  for  some  time  been  fail- 
ing, and  the  shock  which  his  defeat  gave  him 
aggravated  his  ailment.  On  the  morning  of  24 
Oct.  1852  he  died. 

Over  Webster's  grave  there  was  much  heated 
dispute  as  to  the  place  he  would  occupy  in  the 
history  of  his  country.  Many  of  those  who  had 
idolized  him  during  his  life  extolled  him  still 
more  after  his  death,  as  the  demigod  whose 
greatness  put  all  his  motives  and  acts  above 
criticism,  and  whose  genius  excused  all  human 
frailties.  Others,  still  feeling  the  smart  of  the 
disappointment  which  that  fatal  _  7th  of  March 
had  given  them,  would  see  in  him  nothing  but 
rare  gifts  and  great  opportunities  prostituted 
by  vulgar  appetites  and  a  selfish  ambition.  The 
present  generation,  remote  from  the  struggles 
and  passions  of  those  days,  will  be  more  impar- 
tial in  its  judgment.    Looking  back  upon  the 


time  in  which  he  lived,  it  beholds  his  statuesque 
form  towering  witn  strange  grandeur  among 
his  contemporaries, —  huge  in  his  strength,  and 
huge  also  in  his  weaknesses  and  faults;  not  in- 
deed an  originator  of  policies  or  measures,  but 
a  marvelous  expounder  of  principles,  laws,  and 
facts,  who  illumined  every  topic  of  public  con- 
cern he  touched,  with  the  light  of  a  sovereign 
intelligence  and  vast  knowledge;  who,  by  over- 
powering argument,  riveted  around  the  Union 
unbreakable  bonds  of  constitutional  doctrine; 
who  awakened  to  new  life  and  animated  with  in- 
vincible vigor  the  national  spirit;  who  left  to 
his  countrymen  and  to  the  world  invaluable  les- 
sons of  statesmanship,  right,  and  patriotism,  in 
language  of  grand  simplicity  and  prodigiously 
forceful  clearness;  and  who  might  stand  as  its 
greatest  man  in  the  political  history  of  America, 
had  he  been  a  master  character  as  he  was  a 
master  mind. 

Consult:  Curtis,  <Life  of  Daniel  Webster' 
(1870);  Wilkinson,  'Webster:  an  Ode>  (1882); 
Lodge,  'Daniel  Webster'  in  'American  States- 
man Series'  (1883)  ;  McMaster,  'Daniel  Web- 
ster* (1902) ;  and  the  histories  of  Schouler, 
Rhodes,  and  Von  Hoist.  Webster's  private  cor- 
respondence was  published  in  1857,  and  his 
speeches,  etc.,  in  six  volumes. 

Carl  ScHimz, 
Author  of  '■Life  of  Henry  Clay? 

Webster,  Ebenezer,  American  patriot, 
father  of  Daniel  Webster  (q.v.)  :  b.  Kingston, 
N.  H.,  1739;  d.  Franklin,  N.  H.,  1806.  In  his 
youth  he  served  under  Gen.  Amherst  in  the 
"old  French  war,"  and  in  1761  was  one  of  the 
ori^nal  settlers  of  that  part  of  the  town  of 
Salisbury  now  known  as  Franklin.  He  united, 
as  was  common  at  the  time,  the  occupations 
of  farmer  and  innkeeper,  took  an  active  part  in 
public  matters,  and  at  the  outbreak  of  the  Rev- 
olution led  the  Salisbury  militia  to  Cambridge. 
Subsequently  he  fought  at  White  Plains  and 
Bennington,  and  served  in  other  campaigns  until 
the  close  of  the  war,  when  he  had  attained  the 
rank  of  colonel  of  militia.  He  was  at  various 
times  a  member  of  both  branches  of  the  legis- 
lature, and  in  1791  was  appointed  judge  of  the 
court  of  common  pleas,  which  office  he  held  till 
his  death.  In  personal  appearance  he  resembled 
his  son  Daniel,  being  of  a  large  frame,  with  a 
swarthy  complexion  and  dark  piercing  eyes. 

Webster,  Henry  Kitchell,  American  au- 
thor: b.  Evanston,  111.,  7  Sept.  1875.  He  was 
graduated  from  Hamilton  College,  Clinton, 
N.  Y.,  in  1897,  and  in  the  following  year  was 
instructor  in  rhetoric  at  Union  College.  With 
Samuel  Merwin  (q.v.),  he  has  written:  'The 
Short  Line  War'  (1899);  and  'Calumet  "K"  > 
(1901).  His  own  work  includes:  'The  Banker 
and  the  Bear'  (1900);  'Rogers  Drake,  Captain 
of  Industry'   (1903);  etc. 

Webster,  Herbert  Tracy,  American  eclec- 
tic physician  and  author:  b.  Portland  Township, 
Chautauqua  County,  N.  Y.,  14  Oct.  1847.  He 
was  graduated  at  the  Eclectic  Medical  Institute 
of  Cincinnati  in  1869,  and  in  1882  was  ap- 
pointed professor  of  materia  medica  in  the  Cal- 
ifornia Medical  College  (now  located  at  San 
Francisco),  and  now  fills  the  chair  of  principles 
and  practice  of  medicine  in  the  same  institution. 
He  has  written  'Principles  of  Medicine'; 
'Dynamical  Therapeutics,'  and  'The  New 
Eclectic  Practice  of  Medicine.' 
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Webster,  John,  English  dramatist:  b. 
about  1580;  d.  about  1625.  He  appears  to  have 
followed  the  occupation  of  his  father,  a  tailor, 
and  in  1604  was  a  freeman  of  the  Merchant 
Taylors'  Company.  In  1602  he  began  to  write 
plays  in  collaboration  with  other  playwrights, 
but  attained  to  his  full  power  only  when,  be- 
tween 1607  and  1612,  he  adopted  independent 
authorship.  He  added  to  *The  Malcontent,'_  a 
play  by  John  Marston,  and  was  associated  with 
Dekker  in  writing  the  two  vigorous  prose  com- 
edies, 'Westward  Hoe>  (acted  1604),  and 
'Northward  Hoe>  (acted  1605).  'The  White 
Devil,*  or  'Vittoria  Corombona,'  a  tragedy  pub- 
lished in  1612,  was  his  first  independent  work, 
and  is  now  recognized  as  one  of  the  best  trage- 
dies of  its  age.  'Appius  and  Virginia,'  pub- 
lished in  1654,  followed  soon  afterward,  and  in 
1616  his  masterpiece,  'The  Duchess  of  Malfi,* 
was  first  produced  at  the  Blackfriars  Theatre. 
It  was  first  published  in  1623.  This  great  trag- 
edy, which  has  won  enthusiastic  praise  _  from 
Charles  Lamb  and  many  subsequent  critics  of 
eminence,  is  based  on  a  Neapolitan  story  found 
in  Bandello.  'The  Devil's  Law  Case'  was  pub- 
lished in  1623,  and  appears  to  have  been  Web- 
ster's last  play.  Of  other  plays  sometimes 
ascribed  in  part  to  Webster,  only  <A  Cure  for 
a  Cuckold'  (published  1661)  seems  to  contain 
any  of  his  work.  Webster  wrote  in  1624  a 
pageant  for  the  Lord  Mayor  of  London,  and  in 
1612  was  associated  with  Heywood  and  Tour- 
neur  in  producing  'Three  Elegies  to  the  Memory 
of  Prince  Henry.'  He  also  contributed  verses 
to  other  works.  There  are  editions  of  Web- 
ster's works  by  Dyce  (1830;  new  eds.  1857  and 
1886)  and  Hazlitt  (1856).  J.  A.  Symonds 
edited  a  selection  in  the  'Mermaid  Series'  in 
1888,  and  there  is  an  edition  of  'The  Duchess 
of  Malfi'  in  the  'Temple  Dramatists'  by  C.  E. 
Vaughan  (1896).  Consult:  Hazlitt,  'Dramatic 
Literature  of  the  Age  of  Elizabeth'  (ed.  1840)  ; 
Vopel,  'John  Webster:  Researches  on  his  Life 
and  Plays'  (1887);  Gosse,  <i7th  Century  Stud- 
ies' (1^3)  ;  Swinburne,  'Studies  in  Prose  and 
Poetry'  (1894).  Lamb  was  the  earliest  among 
19th  century  critics  to  give  due  praise  to  Web- 
ster, and  Swinburne  enthusiastically  places  him 
next  to  Shakespeare  among  English  dramatists. 

Webster,  (Julia)  Augusta  Davies,  English 
poet  and  dramatist :  b.  Poole,  Dorsetshire,  30' 
Jan.  1837;  d.  Kew,  Surrey,  5  Sept  1894.  She 
was  a  daughter  of  Admiral  George  Davies,  and 
was  married  to  Thomas  Webster,  a  fellow  of 
Trinity  College,  in  1863.  In  1879  she  was 
elected  to  the  London  School  Board.  Her  first 
work  was  published  under  a  pseudonym,  which 
she  soon  discarded,  and  her  early  inclinations 
led  her  to  make  translations  from  the  Greek  in 
which  field  she  did  admirable  work.  As  a  dra- 
matic poet  she  takes  high  rank,  but  her  verse 
appeals  most  nearly  to  highly  cultured  readers. 
Her  works  include:  'Dramatic  Studies'  (1866)  ; 
'Portraits'  (1870);  the  dramas  'Disguises' 
(1879)  ;  'In  a  Day'  (1&S2)  and  'The  Sentence' 
(1887);  'The  Medea  of  Euripides,'  translation 
(1868);  <A  Housewife's  Opinions'  (1878); 
'Daffodil  and  the  Croaxaxicans'  (1884)  ;  etc. 

Webster,  Noah,  American  lexicographer: 
b.  Hartford,  Conn.,  16  Oct.  1758;  d.  New  Haven, 
Conn.,  28  May  J843.  In  1774  he  entered  Yale 
College,  but  his  studies  were  interrupted  by  the 
outbreak  of  the  Revolutionary  War,  in  which 


he  served  under  his  father  as  a  volunteer.  He 
was  graduated  in  1778,  and  was  admitted  to 
practise  law  in  1781,  but  the  unsettled  state  of 
the  country  prevented  his  obtaining  a  suitable 
opening  in  his  profession,  and  in  1782  he  re- 
moved to  Goshen,  N.  Y.,  where  he  taught  a  clas- 
sical school.  Soon  after  he  published  his  'Gram- 
matical Institute  of  the  English  Language,'' 
in  three  parts,  Part  i  (1783)  containing  'A  New 
and  Accurate  Standard  of  Pronunciation' ; 
Part  2  (1784),  'A  Plain  and  Compre- 
hensive Grammar';  Part  3  (1785)  'An  Ameri- 
can Selection  of  Lessons  in  Reading  and  Speak- 
ing.' The  first  part  of  this  work  afterward 
became  popularly  known  as  'Webster's  Spelling- 
book.'  In  1889  it  was  stated  that  62,000,000 
copies  of  the  work  had  then  been  published. 
His  literary  activity  was  henceforth  very  great, 
and  among  works  issued  by  him  during  the  next 
few  years  are  'Sketches  of  American  Policy* 
(1784-s),  an  argument  for  the  formation  of  a 
national  constitution.  In  1787.  after  the  ad- 
journment of  the  Constitutional  convention,  he 
published  the  pamphlet,  'Examination  of  the 
Leading  Principles  of  the  Federal  Constitution' ; 
and  'Dissertations  on  the  English  Language* 
(1789).  He  began  the  practice  of  law  at  Hart- 
ford in  1789,  but  removed  in  1793  to  New  York, 
where  he  established  a  daily  paper,  the  Minerva 
(later  The  Commercial  Advertiser),  for  the  pur- 
pose of  supporting  the  government.  He  pub- 
lished in  1794  a  pamphlet  on  the  'Revolution 
in  France,'  and  wrote  ten  essays  under  the 
signature  of  "Curtius,"  in  favor  of  the  Jay 
treaty  with  Great  Britain.  These  publications 
had  a  powerful  influence  in  stemming  the  tide 
of  feeling  in  favor  of  a  French  alliance.  In  con- 
nection with  the  visitation  of  yellow  fever  he 
made  a  special  study  of  the  history  of  pestilential 
diseases,  and  wrote  a  work  on  contagious 
diseases  which  was  published  in  England  and 
America  in  1799.  In  the  previous  year  he  had 
removed  to  New  Haven.  In  1802  he  published 
'Historical  Notices  of  the  Origin  and  State 
of  Banking  Institutions  and  Insurance  Offices.' 
His  great  work  was  the  'American  Dictionary 
of  the  English  Language.'  He  devoted  many 
years  to  the  collection  of  new  words  and  prepa- 
ration of  more  free  and  exact  definitions.  In 
1824,  when  the  book  was  nearly  finished,  he  vis- 
ited Europe  to  procure  such  information  as  he 
had  been  unable  to  obtain  in  America.  After 
a  short  stay  in  Paris  he  went  to  England,  where 
he  finished  his  dictionar)r  during  an  eight 
months'  residence  in  Cambridge.  In  June  1825, 
he  returned  to  America.  An  edition  of  2,500 
copies  of  his  dictionary  was  published  in  1828, 
followed  by  an  edition  of  3,000  in  England  under 
the  superintendence  of  E.  H.  Barker.  The  \vork 
contained  12,000  words  and  40,000  definitions 
not  to  be  found  in  any  similar^ublication.  In 
1840-1  he  published  a  second  edition  in  two  vol- 
umes, with  extensive  additions  to  the  vocabulary 
and  corrections  of  definitions.  His  'Collection 
of  Papers  on  Political,  Literary  and  Moral  Sub- 
jects' was  a  reprint  of  some  of  his  earlier  writ- 
ings. Webster  was  throughout  life  associated 
with  many  of  the  most  eminent  men  of  the 
country,  and  always  took  an  active  share  in  pub- 
lic life,  supporting  his  party  chiefl);  by  his  pen. 
Several  enlarged  and  improved  editions  of  his 
dictionary  have  been  published  since  his  death 
both  in  America  and  in  England,  and  it  has 
always    held    its    place    as    a    standard    work. 
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Among  his  further  writings  are:  'Letters  to  Dr. 
Priestly'  (1800)  ;  'Origin,  History  and  the  Con- 
nection of  the  Languages  of  Western  Asia  and 
of  Europe*  (1807);  and  a  'History  of  the 
United  States'  (rev.  ed.  1838).  Consult  the 
'Life*  by  Scudder  (1882)  in  the  * 'American 
Men  of  Letters'  series. 

Webster,  Sir  Richard  Everard,  ist  Barok 
Alverstone,  English  jurist:  b.  22  Dec.  1842. 
He  was  educated  at  Cambridge,  was  called  to 
the  bar  in  1868,  became  queen  s  counsel  in  1878 
and  was  attorney-general  in  Lord  Salisbury's 
cabinet  in  1885-6,  1886-92,  and  1895-1900.  He 
was  returned  to  Parliament  for  Launceston  in 
1885,  and  in  1885-1900  was  member  for  the  Isle 
of  Wight.  He  was  knighted  in  1885,  created  a 
baronet  in  1900  and  in  that  year  was  raised  to 
the  peerage.  In  1893  he  was  one  of  the  British 
representatives  before  the  Bering  Sea  Arbitra- 
tion Tribunal.  He  was  Master  of  the  Rolls, 
May-October  1900,  and  was  then  appointed 
chief  justice.  He  served  as  a  member  of  the 
Alaskan  Boundary  Tribunal  in  1903. 

Webster,  Mass.,  town  in  Worcester 
County;  on  the  French  River,  and  on  the  New 
York,  N.  H.  &  H.,  and  the  Boston  &  A.  R.R.'s; 
15  miles  south  of  Worcester.  It  is  in  an  agri- 
cultural region  and  has  considerable  industrial 
interests  connected  with  farm  products.  A  lake 
(1,225  acres)  is  one  of  the  attractions  of  the 
town.  It  has  cotton  and  woolen  mills,  shoe  fac- 
tory, and  machine  shops.  It  has  a  good  water 
system.  There  are  11  churches,  a  high  school, 
13  graded  public  schools,  three  graded  parish 
schools,  and  a  public  library.  There  is  one 
national  and  one  savings  bank.  The  savings 
bank  has  (1903)  deposits  amounting  to  $1,632,- 
900.  The  government  is  administered  by  annual 
town  meetings.  Webster  was  set  off  from  Dud- 
ley and  Oxford  and  in  1832  was  incorporated. 
Pop.  (1910)  11,509. 

Webster-Ashburton  Treaty,  The,  in  Amer- 
ican history,  a  treaty  between  the  United  States 
and  Great  Britain,  negotiated  by  Daniel  Web- 
ster and  Lord  Alexander  Baring  Ashburton  in 
August  1842.  By  this  treaty  the  frontier  line 
between  the  State  of  Maine  and  Canada  was 
definitely  agreed  to.  By  this  agreement  seven 
twelfths  of  the  disputed  ground,  and  the  British 
settlement  of  Madawaska,  were  given  to  the 
United  States,  and  only  five  twelfths  of  the 
ground  to  Great  Britain ;  but  it  secured  a  better 
military  frontier  to  England,  and  included 
heights  commanding  the  Saint  Lawrence,  which 
the  award  of  the  king  of  Holland,  who  had 
been  chosen  arbiter,  had  assigned  to  the  Amer- 
icans. By  the  8th  and  9th  articles,  provisions 
are  made  for  putting  an  end  to  the  African 
slave-trade;  and  the  loth  article  provides  for 
the  nuuiial  extradition  of  suspected  criminals. 
See  Treaties;  U.vited  St.mes — Arbitration-  im 
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Webster  City,  Iowa,  county-seat  of  Ham- 
ilton County ;  on  the  Boone  River,  and  on  the 
Webster  City  &  S.,  the  Chicago  &  X.,  and  the 
Illinois  C  R.R.'s;  about  70  miles  north  of  Dcs 
Moines.  It  is  in  an  agricultural  region,  in  which 
there  are  a  number  of  coal  mines.  It  has  a 
shoe  factory,  foundry,  machine  shops,  iron  fur- 
naces, flour  mill,  grain  elevators,  and  large 
coal  yards.  It  has  a  high  school,  graded  public 
and  parish  schools.    The  four  banks  have  a  com- 


bined capital  of  $275,000  and  deposits  (1903) 
amounting  to  $1,210,000.  Pop.  (1880)  i,8j^; 
(1890)  2,829;  (1900)  4,613;  (190)  5.208. 

Web'worms,  a  name  applied  to  various 
species  of  caterpillars  or  lepidopterous  larvae  be- 
cause of  their  habit  of  spinning  webs  of  silk 
enclosing  leaves  upon  which  they  feed  and  also 
serving  as  a  shelter.  As  a  rule  neither  the  web- 
spinning  nor  the  social  habit  is  so  highly  devel- 
oped as  in  the  tent-caterpillars  (q.v.),  but  there 
is  no  sharp  distinction  in  the  application  of  the 
two  names.  The  species  of  caterpillars  exhibit- 
ing such  habits  are  quite  numerous  and  belong 
to  a  number  of  genera  and  families  of  moths 
(q.v.).  Some  of  them  are  of  considerable  eco- 
nomic importance.  The  fall  webworm  is  the 
larva  of  the  small  white  moth  (Hyphaittria 
cunea).  As  soon  as  they  leave  the  egg  all  of 
the  larvx  hatching  from  a  mass  spin  a  common 
web  enclosing  several  leaves.  After  these  are 
eaten  the  caterpillars  wander  farther  and  farther 
in  search  of  food,  sometimes  destroying  the 
entire  foliage  of  a  tree,  but  always  return  to  the 
shelter  of  the  nest  to  rest  when  not  feeding. 
The  web  may  be  extended  to  include  whole 
branches.  The  caterpillars  are  covered  with  long 
hairs,  and  there  are  two  broods,  one  in  the 
spring  and  one  in  the  fall,  the  latter 
being  unusual  among  species  of  similar  habit, 
wherefore  the  name.  AH  kinds  of  shade  and 
ornamental  trees  suffer  from  their  attacks. 
As  typical  of  a  large  and  quite  distinct 
group  of  caterpillars  is  the  garden  web- 
worm (Loxostege  stmilalis).  This  is  a  small, 
nearly  naked  caterpillar,  which  feeds  in  com- 
pany on  all  kinds  of  garden  vegetables,  the 
leaves  of  which  are  drawn  together  in  small 
webs.  Some  of  the  related  species  form  large 
colonies  and  one  small  form  is  often  very  de- 
structive to  dried  clover  hay.  The  root  web- 
worms  are  the  caterpillars  of  the  little  roll-wing 
moths.  Crambus  vulvivagellus  is  a  common 
species  which  spins  a  web  about  the  stalks  and 
roots  of  grass  to  which,  as  well  as  to  corn,  it  is 
sometimes  very  destructive.  The  true  tent- 
caterpillars  (q.v.)  belong  to  the  genus  Clisio- 
campa  and  family  Bombycidte  or  silk-spinning 
moths.  A  quite  unrelated  species  is  Caarria 
ccrasivorana,  which  forms  veritable  silken  tents, 
sometimes  covering  small  trees  entirely.  The 
general  method  of  combating  webworms  is  to 
destroy  their  eggs  in  winter,  to  bum  the  newly- 
formed  tents,  and  to  spray  the  foliage  about  the 
tents  with  arsenical  solutions.  The  ground-webs 
may  be  checked  by  fall  plowing. 

Consult:  Harris  and  Flint,  'Insects  Injuri- 
ous to  Vegetation'  (New  York  1884)  ;  and  pub- 
lications of  the  U.  S.  Department  of  Agriculture. 

Wedderburn,  wed'er-befn,  Alexander, 
Baron  LorcHnoROVCH  and  1st  Earl  of  Rosslyn, 
British  politician :  b.  Edinburgh  13  Feb.  1733 ;  d. 
near  Windsor,  England,  2  Jan.  1803.  He  was 
educated  at  the  University  of  Edinburgh,  was 
called  to  the  English  bar  in  1757.  entered  Parlia- 
ment in  1761  as  member  for  Ayr,  and  subse- 
quently represented  various  constituencies.  He 
pleaded  the  great  Douglas  case  in  1768-89,  and 
in  1771  left  the  ranks  of  the  opposition  to  become 
a  firm  supporter  of  Lord  North,  who  had  ap- 
pointed him  solicitor-general.  He  strenuously 
opposed  the  claims  of  the  .\merican  colonists, 
defending  the  policy  of  Lord  North  throughout 
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the  American  war.  He  was  made  chief  justice 
of  the  court  of  common  pleas  in  1780,  at  the 
same  time  being  raised  to  the  peerage  as  Baron 
Loughborough,  and  in  1783  assisted  in  forming 
the  coalition  ministry,  but  in  1784  he  joined  the 
forces  of  Fox.  He  subsequently  made  friends 
with  Pitt  and  gained  from  him  the  place  of  lord 
chancellor,  after  which  he  joined  the  supporters 
of  George  III.  Upon  his  retirement  from  the 
chancellorship  in  1801  he  was  created  Earl  of 
Rosslyn. 

Wedderbum,  James,  Scottish  psalmodist: 
b.  Dundee,  Scotland,  about  1500;  d.  England, 
about  1564.  He  studied  at  the  University  of 
Saint  Andrew,  became  interested  in  the  Scottish 
Reformation,  and  fled  to  France  to  escape  prose- 
cution as  a  heretic.  He  edited,  with  his  brothers 
Robert  and  John,  the  principal  song  book  used 
in  Scotland,  'Ane  Compendius  Buike  of  Godly 
and  Spirituall  Sangs,  Collectit  Out  of  Sundrie 
Partes  of  the  Scripture,  wyth  Sundrie  of  Uther 
Ballates  Changed  Out  of  Prophane  Sangs,  for 
Avoydjng  of  Sinne  and  Harlotrie*  (about  1548). 
Later  editions  of  this  work  have  been  edited 
by  David  Laing  (1868;  and  Mitchell  (1897). 
He  is  also  credited  with  the  authorship  of  <The 
Complayntof  Scotland*  (1548),  "the  only  classic 
work  in  old  Scottish  prose."  Consult  Mitchell, 
•The  Wedderburns  and  Their  Work'  (1898). 

Wedding  Anniversaries,  or  celebrations 
held  as  follows:  The  Cotton  wedding,  i  year; 
the  Paper  wedding,  2  years;  the  Leather  wed- 
ding, 3  years;  the  Wooden  wedding,  5  years; 
the  Woolen  wedding,  7  years ;  the  Tin  wedding, 
10  years;  the  Silk  and  Fine  Linen  wedding,  12 
years;  the  Crystal  (Glass)  wedding,  15  years; 
the  China  wedding,  20  years ;  the  Silver  wedding, 
25  years;  the  Golden  wedding,  50  years;  the 
Diamond  wedding,  75  years. 

Wedding  Ceremonies.     See  Marsiage. 

Wedge,  a  piece  of  wood  or  metal,  thick 
at  one  end  and  sloping  to  a  thin  edge  at  the 
other,  used  in  splitting  wood,  rocks,  etc.  The 
wedge  is  one  of  the  mechanical  powers,  and  be- 
sides being  used  for  splitting  purposes,  is  used 
for  producing  great  pressure,  as  in  the  oil-press, 
and  for  raising  immense  weights,  as  when  a 
ship  is  raised  by  wedges  driven  under  the  keel. 
If  the  power  applied  to  the  top  were  of  the 
nature  of  a  continued  pressure,  the  wedge  might 
be  regarded  as  a  double  inclined  plane,  and  the 
power  would  be  to  the  resistance  to  be  over- 
come as  the  breadth  of  the  back  to  the  length  of 
the  side,  on  the  supposition  that  the  resistance 
acts  perpendicularly  to  the  side.  But  since  the 
power  is  usually  that  of  percussion  with  a  ham- 
mer, every  stroke  of  which  causes  a  tremor  in 
the  wedge,  which  throws  off  for  the  instant  the 
resistance  on  its  sides,  no  certain  theory  can  be 
laid  down  regarding  it.  To  calculate  the  power 
we  require  the  additional  elements  of  weight  of 
the  hammer,  momentum  of  the  blow,  and  the 
intervals  between  the  blows,  and  further  the 
amount  of  tremor  in  the  wedge  and  its  an- 
tagonism to  the  resistance  on  the  sides.  All  that 
is  known  with  certainty  respecting  the  theory  of 
the  wedge  is  that  its  mechanical  power  is  in- 
creased by  diminishing  the  angle  of  penetra- 
tion. 

Wedgwood,  wej'wud,  Josiah,  English  pot- 
ter: b.  Burslem,  Staffordshire,  12  July  1730;  d. 
Etruria,  Staffordshire,  3  Jan.  1795.    He  was  the 


son  of  a  potter  in  the  district  and  op  the  death 
of  his  father  was  employed  in  the  pottery  at 
nine.  An  incurable  lameness  later  compelled 
him  to  give  up  the  wheel  and  he  removed  for  a 
time  to  Stoke,  where  he  entered  into  partner- 
ship with  other  potters  and  where  his  talent  for 
ornamental  pottery  was  first  displayed.  In  1759 
he  returned  to  Burslem,  and  set  up  a  small 
manufactory  of  his  own,  in  which  he  made  white 
stoneware,  and  the  cream-colored  ware  for 
which  he  became  so  famous.  He  presently  suc- 
ceeded in  producing  a  ware  so  hard  and  durable 
as  to  render  works  of  art  produced  in  it  almost 
indestructible,  and  also  in  executing  paintings 
on  pottery  without  the  artificial  gloss  so  detri- 
mental to  the  effect  of  superior  work.  In  1771 
he  erected  potteries  at  Etruria,  a  village  which 
he  founded  for  his  workmen.  His  improvements 
in  pottery,  which  included  form,  substance,  and 
decoration,  in  all  of  which  he  attained  an  excel- 
lence rarely  equaled,  created  the  great  trade  of 
the  Staffordshire  potteries,  which  even  during 
his  lifetime  acquired  a  remarkable  expansion. 
He  made  50  copies  of  the  Portland  vase,  which 
were  sold  for  50  guineas  each,  a  sum  which 
it  is  said  did  not  cover  his  expenditure  in 
their  production.  (See  Pottery;  Wedgwood 
Ware.)  Consult:  Jewett,  *The  Wedgwoods' 
(1865);  Eliza  Meteyard,  'Life'  (i860);  Rath- 
bone,  'The  Masterpieces  of  Old  Wedgrwood 
Ware'   (1892-3);  'Life,'  by  Smiles  (1894). 

Wedgwood  Pyrometer,  in  physics,  a 
pyrometer  in  which  temperature  is  ascertained 
by  the  contraction  of  baked  clay,  measured  be- 
fore and  after  its  subjection  to  the  action  of 
heat. 

Wedgwood  Ware,  a  variety  of  English 
pottery  first  made  by  Josiah  Wedgwood  (q.v), 
in  which  artistic  designs  and  treatment  were 
combined  with  mechanical  and  technical  excel- 
lence. There  were  six  distinguishing  kinds  of 
this  ware,  arranged  in  the  order  of  their  inven- 
tion as  follows:  (i)  Cream-colored  ware, 
called  Queen's  ware,  in  various  hues  of  cream 
color,  saffron,  and  straw.  (2)  Egyptian  black, 
or  basaltes  ware,  used  for  seals,  plaques,  life- 
size  busts,  medallion  portraits,  etc.  (3)  Red 
ware,  or  Russo  antico.  (4)  White  semi-porce- 
lain, or  fine  stoneware,  differing  from  the  white 
jasper  in  its  pale  straw-colored  or  grayish  hue, 
and  in  its  waxlike  smooth  surface  and  sub- 
translucency.  (5)  Variegated  ware,  of  two 
kinds,  one  a  cream-colored  body,  marbled,  mot- 
tled, or  spangled  with  divers  colors  upon  the 
surface  and  under  the  glaze;  the  other  an  im- 
proved kind  of  agate  ware,  in  which  the  colored 
clays  in  bands,  twists,  stripes,  and  waves  consti- 
tuted the  entire  substance.  (6)  Jasper  ware,  in 
which  the  chief  triumphs  of  Wedgwood  were 
wrought,  resembling  outwardly  the  finest  of  his 
white  terra-cotta  and  semi-porcelain  bodies. 
One  of  his  earliest  recipes  for  this  last-named 
ware  was,  in  percentage,  barytcs,  57.1 ;  clay, 
28.6;  flint,  9.5;  barium  carbonate,  4.8;  the  novelty 
of  these  components  being  the  use  of  the  barytes 
and  barium  carbonate.  A  very  little  cobalt  was 
occasionally  added,  even  to  the  white  jasper 
ware,  to  neutralize  the  yellowish  hue,  and  by  in- 
troducing a  little  Cornish  stone  or  other  fel- 
spathic  material  it  became  less  opaque  and  more 
wax-like. 

There  are  seven  colors  in  Wedgwood  ware 
besides  the  white  —  blue  of  various  shades,  lilaq 
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pink,  sagf-green,  olive-green,  yellow,  and 
black  —  and  it  is  remarkable  for  the  absence  of 
bubbles  and  holes,  the  flatness  of  the  field,  and 
the  uniformity  of  grain.  It  was  produced  in 
numberless  forms  —  cameos,  intaglios,  portrait 
medallions,  statuettes,  vases,  etc.,  and  the  yellow 
variety  is  rare.  Wedgwood's  artistic  work  con- 
sists not  only  in  copies  of  antique  gems  and  in 
the  adaptation  of  antique  designs,  but  in  the 
original  productions  of  many  English  and  foreign 
draughtsmen  and  modelers. 

Wed'more,  Frederick,  English  author:  b. 
Richmond  Hill,  Clifton,  England.  9  July  1844. 
He  was  educated  in  France,  has  been  art  critic 
on  the  London  'Standard*  since  1878,  and  has 
published  an  edition  of  Michel's  'Rembrandt'; 
'Poems  of  the  Love  and  Pride  of  England* 
with  his  daughter  Millicent.  Among  works  of 
his  own  are:  'Pastorals  of  France'  (1877); 
•Life  of  Balzac'  (1890);  'Studies  in  English 
Art>  (1876;  1880);  <0n  Books  and  Art' 
(1899),;  'The  Collapse  of  the  Penitents,'  a 
novel;  'Turner  and  Ruskin'  (1900);  etc. 

Wednesbury,  wenz'bu-rT,  England,  a  man- 
ufacturing town  in  Staffordshire,  19  miles  south- 
southeast  of  Stafford.  The  Gothic  parish  church 
stands  on  the  summit  of  a  hill  at  the  northern 
extremity  of  the  town;  there  are  several  other 
churches  and  chapels,  a  town  hall,  free  library, 
a  mechanics'  institute,  public  baths,  a  benevolent 
society,  an  alms-house,  and  several  schools.  ^  The 
principal  manufactures  are  railway  carriages, 
patent  axles,  and  general  ironwork  for  railways ; 
steel  tubing  for  gas  and  water,  and  steam  pipes; 
gun  locks  and  barrels,  springs  for  coaches, 
hinges,  nails,  screws,  spades,  shovels,  edge  tools, 
and  wrought  iron  work  of  every  description. 
Pop.  about  29,000. 

Wednesday,  the  fourth  day  of  the  week. 
The  Germans  call  it  Mittwoch  (mid-week). 
The  English  name  is  derived  from  the  old 
Scandinavian  deity  Odin  or  Woden.  In  Anglo- 
Saxon  it  is  Wodnesdag;  in  Swedish,  Odensdag; 
in  Dutch,  Woensdag.  See  also  Ash-Wednes- 
day. 

Weed,  Clarence  Moores,  American  zo- 
ologist: b.  Toledo,  Ohio,  1864.  He  was  gradu- 
ated from  the  Michigan  Agricultural  College  in 
1883  and  is  at  present  (1904)  professor  of  zo- 
ology at  New  Hampshire  College.  He  has  writ- 
ten: 'Insects  and  Insecticides'  (1893);  'Ten 
New  England  Blossoms  and  Their  Insect  Vis- 
itors' (1895);  'Seed  Travelers'  (1898);  'In- 
sect World'  (1899);  'The  Flower  Beauti- 
ful' (1903);  'The  Nature  Calendar  Series' 
(1902-3);  etc. 

Weed,  Edwin  Gardner,  American  Protes- 
tant Episcopal  bishop:  b.  Savannah,  Ga.,  23 
July  1837.  He  was  educated  at  the  University 
of  Georgia  and  studied  theology  at  the  General 
Theological  Seminary  whence  he  was  graduated 
in  1870.  He  took  priest's  orders  in  the  Episcopal 
Church  in  1871  and  was  rector  of  the  Church  of 
the  Good  Shepherd,  Summerville,  Ga.,  1871-86. 
In  the  year  last  named  he  was  consecrated 
bishop  of  Florida. 

Weed,  Stephen  Hinsdale,  American  sol- 
dier:, b.  New  York  1834;  d.  near  Gettysburg, 
Pa.,  2  July  1863.  He  was  graduated  from  West 
Point  m  1854,  served  on  the  Texan  frontier  and 
in  the  Florida  wars  of  1855-7,  receiving  rank 
as  lieutenant  in  1856,  and  in  1858-61  he  was  on 


duty  in  Kansas  and  Utah.  In  1861  he  was  pro- 
moted captain  and  assigned  to  the  command  of  a 
battery  in  the  Army  of  the  Potomac.  He  was 
engaged  in  the  Maryland,  Peninsular  and  North- 
ern Virginia  campaigns,  and  fought  at  Manas- 
sas, Antietam,  and  Chancellorsville,  receiving 
promotion  to  brigadier-genetal  of  volunteers  for 
gallantry  at  the  latter.  He  commanded  a  brigade 
of  artillery  at  Gettysburg  2  July  1862,  and  was 
killed  while  holding  Little  Round  Top  against 
the  terrific  onslaught  of  the  Confederates.  The 
place  where  he  fell  is  now  called  "Weed's 
Hill." 

Weed,  Thurlow,  American  journalist  and 
political  leader :  b.  Cairo,  Greene  County,  N.  Y., 
15  Nov.  1797;  d.  New  York  22  Nov.  1882.  He 
entered  a  printing  office  at  14,  but  left  his  trade 
for  a  time  to  serve  in  the  army  during  the  War 
of  1812;  in  1815-19  he  worked  as  a  printer  in 
New  York;  and  in  1819  went  to  central  New 
York  State,  where  he  established  and  edited  suc- 
cessively 'The  Agriculturist'  at  Norwich,  and 
the  'Onondaga  County  Republican'  at  Manlius. 
In  1822  he  became  editor  of  the  Rochester  Tele- 
graph, a  daily  paper,  and  later  its  proprietor. 
During  the  Anti-Masonic  excitement  he  stopped 
the  publication  of  the  Telegraph,  and  issued  the 
Anti-Masonic  Enquirer.  He  was  twice  elected 
to  the  State  Legislature  on  the  Anti-Masonic 
ticket,  and  while  in  Albany  became  noted  as  a 
shrewd  political  manager.  In  1830  he  moved  to 
Albany  and  established  the  Albany  Evening 
Journal,  which  he  edited  till  1865.  This  paper 
was  first  used  as  a  means  of  attacking  the 
Albany  "Regency,"  a  body  of  politicians  under 
the  leadership  of  Martin  Van  Buren,  and  it  soon 
became  the  leading  journal  of  the  Whig  par^ 
in  the  State.  Through  the  influence  of  this 
paper  and  his  political  skill.  Weed  became  the 
dominant  State  manager  of  the  Whig,  and  later 
of  the  Republican,  party.  He  held  no  public 
office  himself,  but  for  many  years  practically  con- 
trolled the  nominations  for  State  officers ;  his  con- 
trol being  used  as  a  rule  for  the  public  good ; 
some  of  the  most  efficient  governors  of  the  State 
were  elected  under  his  management.  He  also 
took  a  leading  part  in  national  politics  as  early 
as  1824,  and  when  J.  Q._  Adams  was  nominated 
for  the  presidency  was  instrumental  in  uniting 
the  Clay  and  Adams  factions;  was  particularly 
influential  in  securing  the  nomination  of  Harri- 
son in  1840,  Clay  in  1844,  and  Taylor  in  1848; 
and  materially  aided  in  the  nomination  of  Scott 
in  1852  and  Fremont  in  1856.  In  i860  his  first 
choice  for  the  presidency  was  Seward,  but  he 
loyally  supported  Lincoln  after  his  nomination, 
and  urged  his  renomination  in  1864.  Weed  had 
long  been  a  personal  friend  of  Seward,  and  was 
for  some  time  closely  associated  with  Seward 
and  Greeley  in  what  was  known  as  "the  political 
firm  of  Seward,  Weed  and  Greeley."  In  1861  he 
went  to  Europe  on  a  diplomatic  mission  to  place 
the  North  in  a  favorable  light  before  foreign 
governments,  and  to  prevent  their  intervention 
in  behalf  of  the  South.  After  1865  he  was  for  a 
time  a  member  of  the  editorial  staff  of  the 
New  York  Times;  in  1867-8  was  editor  of  the 
Commercial  Advertiser  in  New  York.  His 
health  then  forced  him  to  _  resign  continuous 
journalistic  work,  but  he  continued  to  lyrite  occa- 
sionally for  newspapers  and  periodicals,  and 
though  he  took  no  active  part  in  politics,  his 
advice  was  sought  by  Republican  leaders,  and 
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had  no  small  influence  in  shaping  the  policy  of 
the  party.  He  published  "Letters  from  Europe 
and  the  West  Indies'  (1866) ;  and  prepared  his 
'Autobiograpljy,'  which  was  published  after  his 
death  (1884).  Consult:  Barnes,  'Memoir  of 
Thurlow  Weed'  (1884). 

Weed,  Walter  Harvey,  American  geolo- 
gist: b.  Saint  Louis,  Mo.,  i  May  1862.  He  was 
graduated  from  the  Columbia  School  of  Mines 
in  1883,  and  in  that  year  was  appointed  to  the 
United  States  Geological  Survey.  In  1883-9  he 
was  engaged  in  Yellowstone  Park,  where  his 
investigations  proved  that  the  colors  in  hot 
springs  and  deposits  in  geysers  are  due  to  algx, 
and  he  also  discovered  Death  Gulch  in  that  park. 
He  was  occupied  in  a  general  geological  explora- 
tion of  Montana  in  1889-98,  and  in  1899  pub- 
lished his  theory  of  secondary  enrichments  of 
ore  deposits.  He  was  appointed  commissioner 
and  expert  on  copper  at  the  Louisiana  Purchase 
Exposition  in  1904.  His  publications  include: 
'Glaciation  of  Yellowstone  Park'  (1893)  ;  'Sec- 
ondary Enrichment  of  Mineral  Veins'  (1899) ; 
etc. 

Weed'en,  William  Babcock,  American 
manufacturer  and  economic  and  historical 
writer:  b.  Bristol,  R.  I.,  I  Sept.  1834.  He 
studied  at  Brown  University,  and  then  engaged 
in  the  manufacture  of  woolen  goods  in  Provi- 
dence. In  1861  he  joined  the  Union  army  as  ist 
lieutenant  of  artillery;  was  promoted  captain 
after  the  first  battle  of  Bull  Run;  was  present 
during  the  siege  of  Yorktown,  and  took  part  in 
the  engagements  at  Hanover  Court  House,  Me- 
chanicsville,  Gaines'  Mill,  and  Malvern  Hill.  In 
August  1862  he  resigned  and  resumed  business 
in  Providence.  His  publications  include: 
•Morality  of  Prohibitory  Liquor  Laws'  (1875) » 
•Social  Law  of  Labor'.  (1882);  'Economic  and 
Social  History  of  New  England,  1620-1789' 
(1890). 

Weeds  are  plants  growing  where  they 
are  not  desired.  There  are  no  plants  which 
are  weeds,  per  se,  since  in  nature  each  plant  has 
its  place,  and  since  in  cultivated  areas  any  plant, 
useless  or  useful,  may  become  a  weed.  Thus 
grass  would  be  considered  a  weed  in  a  bed  of 
garlic,  and  vice  versa.  Many  plants,  however, 
are  popularly  dubbed  weeds  because  they  are 
troublesome  m  fields  and  gardens,  but  even  among 
these  are  not  a  few  which  are  cultivated;  for 
instance,  purslane,  lamb's  quarters,  and  sorrel. 
Far  from  being  the  useless  and  obnoxious  things 
that  they  have  long  been  reputed  to  be,  weeds 
have  performed  a  distinct  service,  which  they 
still  continue,  in  agriculture;  they  have  com- 
pelled the  husbandman  to  practise  clean  cultiva- 
tion, upon  ftrhich  the  success  of  his  crops  very 
largely  depends. 

Weeds  often  must  be  eradicated  upon  land 
that  has  become  foul  under  neglect.  Upon  pas- 
tures and  lawns  that  commence  to  fail  the  two 
principal  ways  of  management  are  to  make  more 
grass  grow  or  to  plow  the  land  and  grow  some 
other  crop  upon  it  for  a  year  or  more.  The 
former  is  usually  more  feasible  with  lawns;  the 
latter  with  meadows  and  pastures.  Often  a  re- 
seeding  to  grass  will  be  sufficient.  The  plantain, 
dandelion,  and  similar  weeds  troublesome  in 
lawns  may  be  cut  out  individually,  but  to  keep 
them  out  the  growth  of  grass  must  be  encour- 
aged by  sowing  extra  seed  and  by  fertilizing.    In 


land  that  has  lain  fallow  the  annual  weeds  may 
be  destroyed  by  frequent  cultivation;  biennial 
and  perennial  weeds,  by  short  rotations  of  crops, 
especially  such  as  include  intertillage  crops,  like 
potatoes,  beans,  and  turnips.  The  one  necessity 
to  observe  in  combating  perennial  weeds  is  to 
prevent  their  forming  leaves  and  thus  elaborat- 
ing food.  In  low  grounds  where  sedges,  rushes, 
and  bracken  often  abound,  the  land  may  be  rid 
of  these  weeds  by  draining.  In  gardens  many 
weeds  may  be  "smothered*  by  growing  leafy 
crops  which  will  shade  the  ground.  Ground 
which  is  kept  free  from  weeds  in  the  early 
months  may  become  choked  with  weeds  toward 
autumn  and  these  may  re-seed  the  ground  for 
the  following  year.  Mowing  before  the  plants 
blossom,  or  plowing  the  ground  are  often  prac- 
tised. In  some  cases,  however,  the  plants  may 
be  allowed  to  remain  as  a  cover  crop  to  prevent 
the  washing  of  the  soil  during  winter.  This 
practice  is  most  common  in  orchards.  A  cover 
crop  sown  by  the  orchardist  is  preferable. 

Beside  the  usual  means  of  seed  dispersal, 
such  as  wind  and  water,  weeds  are  frequently 
distributed  by  means  of  baled  hay,  manure,  and 
imperfectly  cleaned  seeds  of  the  crops  sown. 
This  last  is  particularly  prevalent  with  such 
difficultly  cleaned  seeds  as  grass  and  clover. 
Hence  the  advisability  of  purchasing  only  the 
best  seeds.  It  is  not  remarkable  that  many  of 
the  most  troublesome  weeds  are  imported  from 
foreign  countries,  because  being  removed  from 
their  natural  controls  they  find  less  resistance 
and  spread  accordingly. 

Weeds  are  often  of  service  in  aiding  the 
farmer  to  judge  the  needs  of  his  land,  since  many 
kinds  grow  only  where  the  conditions  are  pe- 
culiarly adapted  to  them.  The  character  of  their 
growth  also  indicates  the  quality  of  the  soil. 
Wild  carrot  and  the  ox-eye  daisy  grow  only 
upon  poor  soils,  or  soils  that  have  been  robbed 
of  their  fertility.  Sheep  sorrel  indicates  acid 
land  and  the  necessity  of  applying  lime  to 
'•sweeten"  the  soil.  Bracken,  sedge,  and  moss 
show  that  the  land  needs  drainage.  Dark  green 
foliage  and  large  size  of  plant  and  leaf  are  good 
indications  of  abundant  nitrogenous  plant  food 
in  the  soil ;  and  yellowish  foliage  and  sparse, 
stringy  growth  shows  lack  of  this  material. 

Weehawken,  we-ha'ken,  N.  J.,  town  in 
Hudson  County;  on  the  Hudson  River,  and  on 
the  New  York,  Ontario  &  Western  and  the  West 
Shore  R.R.'s;  opposite  New  York.  It  is  one 
of  the  largest,  if  not  the  largest,  coal  depot 
in  the  United  States.  It  has  the  coal  docks  and 
freight  sheds  of  the  Erie  Railroad  Company,  and 
the  coal  docks  of  the  Delaware  and  Hudson 
Canal  Company  and  the  Pennsylvania  Company. 
It  has  several  manufacturing  establishments. 
Two  of  the  Hackensack  Water  Company  reser- 
voirs are  located  here.  Weehawken  is  known 
as  the  dueling  place  of  Alexander  Hamilton 
and  Aaron  Burr.  Pop.  (1890)  1,943;  (1900) 
5,325;  (1910)  11,228, 

Week,  a  period  of  seven  days,  one  of  the 
common  divisions  of  time.  The  week  is  not  a 
natural  division  of  time,  and  the  question  when, 
why,  and  by  whom  it  was  first  adopted  neces- 
sarily arises  in  connection  with  its  actual  preva- 
lence. The  only  natural  explanation  offered  is 
that  it  has  been  adopted  as  a  quarter  lunation; 
but  as  there  is  no  absolute  necessity  for  dividing 
the  month  into  four,  and  a  large  fraction  is 
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needed  to  make  the  weekly  square  with  the  lunar 
periods,  this  explanation  is  not  satisfactory. 
The  week  is,  in  fact,  a  much  closer  division  of 
a  year  than  of  a  month ;  but  the  division  of  the 
year  into  52  portions  is  so  purely  arbitrary 
that  this  can  hardly  suggest  the  origin  of  the 
week.  The  convenience  of  some  short  recurring 
period  or  cycle  of  days  is  obvious,  and  it  is  the 
prevalence  alone,  and  not  the  occurrence  of  a 
particular  cycle,  that  has  to  be  accounted  for. 
The  practice  of  antiquity  on  the  subject  does  not 
seem  to  have  been  so  uniform  as  is  sometimes 
supposed.  Among  the  nations  who  adopted  the 
week  as  a  division  of  time,  the  Chinese,  Hindus, 
Egyptians,  Chaldasans,  Jews,  Persians,  and  Peru- 
vians have  been  mentioned,  but  in  some  cases  the 
antiquity  of  the  practice  is  doubtful,  and  in 
others  the  name  has  been  applied  to  other  cycles 
than  that  of  seven  days.  The  nations  with 
whom  the  weekly  cycle  has  been  traced  with  cer- 
tainty to  the  greatest  antiquity  are  the  Egyptians 
and  the  Hebrews.  With  the  former  we  only 
know  of  its  existence,  but  with  the  latter  it  had 
a  much  more  important  character.  Their  earliest 
records  speak  of  its  existence,  and  refer  it  to  a 
period  previous  to  that  of  the  nation  itself. 
Laban,  the  uncle  of  Jacob,  alludes  to  the  week  as 
an  established  measure  01  time  in  Gen.  xxix.  2;. 
The  origin  of  the  week  is  further  ascribed  in  the 
Jewish  Scriptures  to  the  creatioii  of  the  world, 
and  is  wroug:ht  into  the  institutions  of  the  na- 
tion in  a  variety  of  ways,  but  particularly  by  the 
consecration  of  the  seventh  day  to  the  worship 
of  the  Creator.  The  Hebrew  word  for  week  is 
of  a  general  signification,  and  applies  equally  to 
a  period  of  seven  days,  seven  months,  and  seven 
years,  each  of  which  had  a  particular  celebra- 
tion attached  to  it  in  the  Hebrew  ritual,  hence 
the  use  of  days  to  represent  years  in  the  pro- 
phetic writings  is  according  to  the  natural  genius 
of  the  language.  The  number  seven  had  a  mys- 
tic significance  attached  to  it  in  the  symbolism 
of  the  Jewish  religion  in  a  variety  of  oth*,.- 
ways.  The  Romans  and  Greeks  each  divided  the 
month  into  three  periods  (see  Calendar),  and 
were  not  acquainted  "with  the  week  till  a  bte 
period.  The  Ropians,  however,  had  for  civil 
uses,  as  the  arrangement  of  market-days,  a  cycle 
of  ei§ht  days,  the  ninth  day  being  the  recurring 
one,  mstead  of  the  eighth,  as  with  us.  The  use 
of  the  week  was  introduced  into  the  Roman 
Empire  about  the  first  or  second  century  of  the 
Christian  era  from  Egypt,  and  had  been  recog- 
nized independently  of  Christianity  before  the 
Emperor  Constantine  confirmed  it  by  enjoining 
the  observance  of  the  Christian  Sabbath.  The 
names  given  by  the  Romans  to  the  days  of  the 
week,  and  which  have  pervaded  Europe,  were 
derived  from  the  planetary  system,  which  was 
supposed  to  consist  of  the  sun,  moon,  and  five 
planets.  Mars,  Mercury,  Jupiter,  Venus,  and 
Saturn.  With  the  Mohammedans  the  week  has 
also  a  religious  character,  Friday  being  observed 
by  them  as  a  Sabbath.  It  is  supposed  by  some 
authorities  that  they  introduced  the  week  to 
India.  The  Chinese  week  is  said  to  consist  of 
five  days,  named  after  the  five  elements,  iron, 
wood,  water,  feathers,  and  earth.  See  articles 
on  the  different  days  of  the  week. 

Weekes,  weks,  Henry,  English  sculptor: 
b.  Canterbury  1807;  d.  29  May  1877.  He  was 
for  many  years  the  principal  assistant  of  the 
sculptor  Chantrey,  was  elected  to  the  Academy 


in  1863  and  became  professor  of  sculpture  ther« 
in  1873.  Besides  the  earliest  bust  of  Queen  Vic- 
toria (1837)  he  executed  statues  of  Latimer, 
Cranmer,  Bacon,  Charles  II.,  and  qfhers. 

Weeks,  Edwin  Lord,  American  artist:  b. 
Boston  1849;  d.  Paris  17  Nov.  1903.  He  was  a 
pupil  of  the  Beaux-Arts  (Paris),  of  Gerome,  and 
Bonnat,  and  sketched  and  painted  in  Cairo, 
Jerusalem,  Damascus,  Tangier,  and  other  parts 
of  the  Orient,  obtaining  there  material  for  the 
genre-scenes  from  Eastern  life  with  which  he 
won  his  reputation.  A  frequent  exhibitor  at  the 
Salon,  he  obtained  honorable  mention  there  in 
1885.  Among  the  other  distinctions  which  he 
received  were  the  diploma  of  honor  at  the  Ber- 
lin international  exliibition  in  189;,  and  a  spe- 
cial medal  and  prize  in  1896  at  the  Empire  of 
India  exhibition  C London).  Specimens  of  his 
work  are  in  the  Pennsylvania  Academy  of  Fine 
Arts,  Philadelphia,  and  the  Corcoran  Gallery  of 
Washington.  Among  his  paintings  are:  <A  Cup 
of  Coffee  in  the  Desert' ;  'Jerusalem  from  the 
Bethany  Road';  'Pilgrimage  to  the  Jordan'; 
'Scene  in  Tangier' ;  'Arab  Story-Teller'  (ex- 
hibited at  the  Centennial  Exhibition,  Philadel- 
phia, 1876)  ;  'Departure  for  the  Hunt  —  India' ; 
'Moorish  Camel-Driver.'  He  also  wrote  'From 
the  Black  Sea  Through  Persia  and  India' 
(1895),  and  'Episodes  of  Mountaineering' 
(1897). 

Weeks,  Feast  of  (Heb.  Shabuoth),  a  name 
employed  by  the  Jews  for  the  second  of  the 
great  Hebraic  religious  festivals.  It  is  thus 
called  from  the  fact  that  it  forms  the  culmina- 
tion of  the  seven  weeks  succeeding  the  Passover 
feast.  Primarily  it  appears  to  have  been  con- 
nected with  the  celebration  of  the  end  of  the 
harvest,  but  later  also  with  the  giving  of  the 
Law  on  the  fiftieth  day  after  the  departure  from 
Egypt.  In  the  New  Testament  it  is  called 
Pentecost  (q.v.),  the  Greek  word  (retrrrtKovTii) 
signifying  fiftieth   (from  iiiiipa,  day). 

Weems,  wiJniz,  Mason  Locke,  American 
■Protestant  Episcopal  clergyman :  b.  Maryland 
about  1760;  d.  Beaufort,  S.  C.,  23  May  1825.  He 
began  the  study  of  medicine,  but  gave  it  up  and 
went  to  London,  where  he  was  educated  for  the 
clerical  profession,  but  found  no  bishop  in  Eng- 
land to  admit  him  to  holy  orders.  There  was 
then  no  Anglican  bishop  in  America,  and  the 
professional  plans  of  Weems  were  obstructed  by 
peculiar  difficulties.  (For  an  account  of  them 
see  McMaster's  'History  of  the  People  of  the 
United  States',  Vol.  I.)  Returning  to  this 
country,  he  preached  at  different  places,  appar- 
ently never  having  a  regular  charge,  althougli  it 
has  been  said  that  the  rectorship  of  Mount  Ver- 
non parish  (there  was  no  such  parish)  was  held 
by  him  before  the  Revolution,  as  claimed  by  him- 
self; also  that  he  officiated  in  the  old  Pohick 
Church,  of  which  Washington  was  an  attendant, 
which  indeed  he  may  have  done,  but  not  until 
long  after  Washington's  attendance  there  had 
ceased.  About  1790  he  became  a  book  agent  for 
Mathew  Carey  (q.v.),  and  traveled  through  the 
South  selling  works,  some  of  which  were  his 
own.  He  made  himself  popular  by  exercising 
his  talents  for  comedy  and  his  skill  with  the 
violin,  probably  diverting  and  (through  his  ser- 
mons) exhorting  the  people  by  turns.  A  book 
of  his  own  writing  which  he  offered  for  sale 
was   'The  Drunkard's  Looking  Glass,   Reflect- 
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1.  Uninjured   cotton   bolls    about   to   open.  3.  Larva  of  boll   weevil  in  s<iuare. 

2.  Cotton  boll   practically   destroyed   by   boll   weevil.  4.  Side  view  adult  boll  weevil. 

5.  .Vdult  bol!   weevil,    win^s   spread. 
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ing  a  Faithful  Likeness  of  the  Drunkard  in  Sun- 
dry Very  Interesting  Attitudes,  with  Lively 
Representations  of  the  Many  Strange  Capers 
which  he  cuts  in  Different  Stages  of  His  Dis- 
ease>  (6th  ed.  1818).  His  'Life  of  Washing- 
ton,* by  which  he  is  best  known,  first  appeared 
in  1800,  and  during  the  iptTi  century  the  num- 
ber of  its  editions  exceeded  70.  The  tradi- 
tional conception  of  Washington  rests  mainly 
upon  this  work,  as  do  the  story  of  the  cherry- 
tree  and  other  anecdotes  which  historians  re- 
ject, most  of  which  first  appeared  in  the  5th 
edition  (1806).  His  other  publications,  all  more 
or  less  tawdry  and  inaccurate,  include:  *Life  of 
General  Francis  Marion'  ( 1805) :  <The  Phi- 
lanthropist, or  Political  Peacemaker  Between 
All  Honest  Men  of  Both  Parties >  (loth  ed. 
1809)  ;  'God's  Revenge  Against  Gambling*  (3d 
ed.  i8i6) ;  'Life  of  Benjamin  Franklin  with 
Essays*  (1817);  'Life  of  William  Penn> 
(1819);  'Hymen's  Recruiting  Sergeant,  or  the 
New  Matrimonial  Tattoo  for  Old  Bachelors' 
(7th  ed.  1821) ;  and  'The  Bad  Wife's  Looking 
Glass,  or  God's  Revenge  Against  Cruelty  to 
Husbands'  (2d  ed.  1823). 

Weenix,  Jan,  yan  va'niks,  the  Younger, 
Dutch  painter,  son  of  the  following :  b.  Amster- 
dam 1644;  d.  there  20  Sept  1719.  He  painted 
landscapes,  animals,  flowers,  and  fruit,  but  ex- 
celled in  the  representation  of  dead  game  and 
hunting  scenes.  His  pictures  of  this  class  are 
unrivaled  by  any  productions  of  the  Dutch 
school,  and  command  large  prices.  He  finished 
with  extreme  neatness,  and  exhibited  a  clear 
and  brilliant  coloring  and  a  wonderful  knowl- 
edge of  chiaroscuro. 

Weenix,  Jan  Baptist,  Dutch  painter:  b. 
Amsterdam  1621 ;  d.  Ter  May,  near  Utrecht, 
1660.  He  was  instructed  by  Abraham  Bloemart 
and  Nicolas  Mojert,  and  at  22  visited  Rome, 
•where  he  acquired  a  reputation  by  his  Italian 
seaports  and  landscapes  with  architectural  ac- 
cessories. The  last  12  years  of  his  life  were 
passed  in  Holland.  He  was  a  rapid  painter, 
having  been  known  to  finish  three  half-length 
portraits  with  accessories  in  a  single  day,  and 
excelled  in  history,  portrait,  animal,  landscape, 
and  marine  painting,  being  on  the  whole  most 
distinguished  in  the  last  named-  department. 

Weeping  Cross,  a  cross  of  stone  or  wood, 
erected  at  the  side  of  a  road,  at  which  penitents 
prayed  and  wept  for  their  sins.  Hence  the  old 
English  saying,  'To  return  by  weeping  cross,' 
that  is,  to  return  in  sorrow  from  some  message 
or  undertaking.  As  these  crosses  were  removed 
in  England  when  that  country  became  Pro- 
testant, the  saying  is  now  obsolete,  but  is  met 
uith  in  old  writers. 

Weever  (variant  of  weaver,  or  of  the  obs. 
wiver,  from  Lat.  vipcra,  viper),  a  fish  of  the 
genus  Trachinus,  two  species  of  which  are  rec- 
ognized :  T.  vipera,  S  to  6  inches  in  length,  and 
T.  draco,  10  to  12  inches.  These  fishes  possess 
sharp  opercular  and  dorsal  spines,  with  which 
thfey  can  inflict  a  painful  wound.  The  sting  is 
believed  not  to  be  poisonous,  but  it  is  very 
similar  to  that  of  the  sting-ray  (q.v.).  The 
name  weever  is  hence  applied  to  any  of  the 
Trachinidoe  (q.v.). 

Weevil,  a  general  name  applied  not  only 
to  various  genera  of  adult  beetles  but  also  to 
their  larvae.  They  form  a  group  Rhyncho- 
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phora,  or  snout-beetles,  so  called  from  the  char- 
acteristic production  of  the  head  in  the  form  of 
a  prominent  snout,  bearing  the  elbowed  antennae 
at  the  sides  and  the  small  mouth  at  its  tip. 
There  are  several  families,  but  most  of  these 
beetles  belong  to  the  Curculionidae,  .which  is 
said  to  include  upward  of  600  genera  and 
20,000  species.  All  of  them  are  vegetarians  and 
the  larvae  are  little  white  or  yellow,  fat,  footless 
grubs  which  mostly  live  within  the  tissues  of 
plants,  and  are  especially  destructive  to  nuts, 
seeds  and  fruits.  One  of  the  most  conspicuous 
and  harmful  is  the  cotton  boll  weevil,  Anthono- 
iiius  grandis.  It  is  about  one-fifth  of  an  inch 
long  and  may  be  differentiated  from  related 
species  by  the  fact  that  the  tibiae  of  the  first 
pair  of  legs  are  provided  with  two  small  spines. 
Immediately  after  transforming  from  the  pupal 
state  the  color  is  reddish  but  some  time  after 
emergence  the  color  becomes  considerably 
darker.  The  grub-like  larvae  are  considerably 
longer  than  the  adults,  strongly  curved,  white 
with  pale  yellowish  heads.  The  eggs  are  depos- 
ited in  punctures  made  by  means  of  the  beak  of 
the  female  weevil  in  the  buds  (called  squares) 
and  bolls.  The  larvae  devour  the  interior.  In- 
fested squares  practically  invariably  fall  to  the 
ground  but  bolls  always  remain  attached  to  the 
plant.  In  the  case  of  the  squares,  of  course, 
the  fruit  is  ruined.  In  case  of  bolls  only  the 
infested  like  or  apartment  is  destroyed.  The 
life  cycle  is  completed  in  about  20  days  and 
there  is  an  inextricable  confusion  of  genem- 
tions.  The  winter  is  passed  in  the  adult  stage, 
the  individuals  flying  to  the  woods  or  seeking 
shelter  in  debris  around  or  inside  of  the  cotton 
fields. 

This  insect,  probably  originated  in  Central 
America.  It  was  introduced  into  the  United 
States  near  Brownsville,  Texas,  about  1892.  By 
'  1895  it  became  established  as  a  serious  pest  and 
has  continued  to  spread  northward  and  east- 
ward. It  has  now  extended  about  585  miles 
northward  from  Brownsville  and  to  a  point 
within  10  miles  of  the  Mississippi  River  in 
Louisiana.  Five  counties  in  southwestern  Ar- 
kansas have  also  become  invaded.  Efforts  to 
stay  the  progress  of  the  weevil  have  been  un- 
availing, but  an  effective  method  of  mitigating 
its  damage  has  been  perfected.  The  methods 
of  destroying  or  controlling  recommended  by 
the  Department  of  Agriculture  are  the  removal 
of  the  plants  from  the  fields  in  the  fall  when 
there  is  no  prospect  of  anv  more  fruit  being 
allowed  to  mature;  early  planting,  the  use  of 
early  maturing  varieties,  the  application  of  fer- 
tilizers and  intensive  cultivation. 

The  grain-weevil  (Sitophilus  grattarius)  is 
a  little  beetle  of  a  dark  red  color,  and  about  '/i 
inch  long.  The  eggs  are  deposited  on  wheat 
after  it  is  stored,  and  the  larvae  burrow  therein, 
e?ach  larva  inhabiting  a  single  grain.  The  rice- 
weevil  (5".  orysa)  destroys  rice  and  Indian- 
corn  in  a  like  fashion.  This  latter  species  has 
four  red  spots  on  the  elytra  or  wing-covers. 
Another  species  (Calandra  paliiiarum)  infests 
palm-trees.  It  is  common  in  Guiana,  and  at- 
tains a  length  of  two  inches,  the  larvx  burrow- 
ing in  the  pith  of  the  trees.  C.  sacchari  inhabits 
sugar-canes.  The  genus  Rhynchitcs,  of  which 
the  grape-weevil  (/?.  bacchus)  is  an  example, 
as  the  head  broad  behind.    This  species  devas- 
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tates  the  growing  vines,  and  strips  them  of 
tiicir  leaves.  The  plum  curculio  iConatra- 
cnetus  nenuphar)  causes  great  damage  to 
plums,  cherries,  and  other  stone  fruits.  The 
eggs  are  laid  one  at  a  place  in  the  young,  form- 
ing fruit,  upon  the  nesh  of  which  the  larva 
feeds,  causing  it  to  drop  prematurely  or  to  be- 
come "wormy."  The  beetle  is  less  than  one 
fifth  of  an  inch  long  and  dark  brown  spotted 
with  black  and  yellow.  The  familiar  chestnut- 
worm  is  the  larva  of  Balaninus  rectus,  remark- 
able for  the  great  length  of  the  snout,  which 
exceeds  the  short  robust  body  and  which  is 
adapted  for  piercing  the  thick  burrs  of  the 
young  chestnuts,  permitting  the  deposition  of 
an  egg  in  the  kernel.  Related  species  of  the 
genus  infest  other  nuts.  Equally  troublesome 
to  fruit-growers  are  the  species  of  Anthonomus, 
of  which  one  pretty  little  species  (A.  signatus) 
causes  great  damage  to  the  Sharpless  and  other 
staminate  varieties  of  strawberry.  This  species 
attacks  the  flowers,  and  the  larvse  feed  upon 
the  pollen.  Still  quite  different  in  its  habits  is 
the  potato  weevil  or  potato-stalk  borer  (Tricho- 
baris  trinotata),  the  larva  of  which  bores  pas- 
sages in  the  stems  of  potatoes  and  wild  plants 
of  the  same  family.  The  clover- weevil  (Phyto- 
nomus  punctatus)  has  ^reen  larvae  which  differ 
from  all  of  the  foregoing  in  living  exposed  to 
the  air  and  light,  though  they  feed  chiefly  at 
night._  They  eat  the  leaves  and  as  they  hiber- 
nate in  the  ground  and  begin  to  feed  almost 
as  soon  as  the  clover  sprouts  in  the  spring 
they  become  most  serious  pests.  The'  imagoes 
are  nearly  yi  inch  long,  thick-bodied  and  short- 
snouted,  with  strongly  knobbed  antennae. 

To  the  family  Bruchida  belong  the  extreme- 
ly destructive  pea  and  bean  weevils,  which  have 
the  proboscis  short  and  curved  down  on  the 
breast  and  the  antennse  not  elbowed.  They  are 
small  beetles  with  stout  bodies  and  the  swollen 
abdomen  often  projecting  beyond  the  tips  of  the 
wing-covers.  Unlike  the  Curculionidae,  which 
become  quiescent  and  assume  an  appearance  of 
death,  these  beetles  are  extremely  active  and 
fly  when  disturbed.  The  larva  of  the  pea- 
weevil  {Bruchus  pisi)  damages  peas,  the  eggs 
being  laid  when  the  peas  are  ripening.  They 
destroy^  much  of  the  substance  of  the  grain, 
lessen  its  germinating  power  and  pupate  in  its 
interior.  The  mature  insect  is  of  a  black  color, 
marked  with  white  spots,  and  about  %  inch 
long.  The  B.  pisi  was  at  one  time  so  destruc- 
tive in  North  America  that  its  ravages  threat- 
ened to  wholly  exterminate  the  pea  crops.  Sev- 
eral species  are^named  com-weevils,  from  their 
destructive  effects  in  granaries.  B.  granarius 
also  attacks  peas,  and  one  species  infests  the 
cocoanut.  The  bean-weevil  (S.  fabce)  is  plain 
brown  in  color  but  otherwise  similar. 

Weevils  are  very  difficult  to  control  on  ac- 
count of  .  their  small  size,  inconspicuousness, 
and  the  fact  that  the  destructive  larvae  are  gen- 
erally beyond  the  effective  reach  of  insecticides. 
The  best  measures  consist  in  the  total  destruc- 
tion by  burning  of  all  infested  fruits,  nuts,  or 
stems,  the  digging  or  plowing  in  the  late  fall 
of  the  ground  in  which  the  pupae  hibernate, 
and  in  the  case  of  the  pea  and  bean  weevils  the 
fumigation  with  carbon  bisulphide  of  all  in- 
fected seed. 

Consult:  Harris  and  Flint,  <Insects  Injuri- 
ous to  Vegetation'  (New  York  1884);  Saun- 
ders,  'Insects  Injurious  to  Fruits'    (Philadel- 


phia 1883) ;  Smith,  'Economic  Entomology* 
(Philadelphia    1896). 

Weeyot    See  Wishoskan. 

Wei-Hai-Wei,  wa'hi'wa',  China,  a  sea- 
port and  British  naval  and  coaling  station,  in 
the  province  of  Shantung,  near  the  eastern 
extremity  of  the  Shantung  peninsula,  40  miles 
east  of  Chee-foo.  It  lies  on  the  south  shore  of 
the  entrance  to  the  Gulf  of  Pe-chi-li,  opposite 
Port  Arthur  on  the  north  shore,  about  igo  miles 
distant.  During  the  Chino-Japanese  war,  the 
Japanese  destroyed  a  Chinese  fleet  here  and 
captured  the  town,  which  they  evacuated  early 
in  1898.  By  a  convention  of  i  July  1898  the 
port  of  Wei-hai-wei,  together  with  the  adja- 
cent waters  and  some  neighboring  territory, 
was  leased  to  Great  Britain  for  so  long  a  period 
as  Russia  shall  hold  Port  Arthur  (q.v.).  The 
leased  territory  includes  the  island  of  Liu  Kung, 
all  the  islands  in  the  bay,  and  a  belt  of  land 
10  miles  wide  along  the  whole  coast  of  the 
bay;  area,  280  square  miles;  pop.  120,000.  By 
the  terms  of  the  lease  Great  Britain  has  sole 
jurisdiction  within  the  limits  of  this  territory, 
but  within  the  walls  of  the  city  Chinese  officials 
may  exercise  such  authority  as  is  not  incon- 
sistent with  the  defense  of  the  territoty.  The 
British  government  may  also  erect  fortifications 
and  carry  out  other  defensive  works  in  a  de- 
fined region  lying  outside  of  the  leased  terri- 
tory. Chinese  war-vessels  retain  the  right  to 
use  the  waters.  Wei-hai-wei  is  not  to  be  forti- 
fied, but  is  intended  to  be  a  naval  base,  place 
of  exercise,  and  sanatorium  for  the  British 
squadron  on  the  China  station. 

Weidner,  wid'ner.  Revere  Franklin,  Amer- 
ican Lutheran  theologian:  b.  Centre  Valley, 
Pa.,  22  Nov.  1851.  He  was  graduated  from 
Muhlenberg  College,  Allentown,  Pa.,  in  1869^ 
from  the  Lutheran  Theological  Seminary.  Phil- 
adelphia, in  1873,  and  after  being  ordained  to 
the  ministry  was  pastor  at  Phillipsburg,  N.  J., 
1873-8,  and  at  Philadelphia  1878-82.  He  was 
professor  of  English,  histonf,  and  logic  at  Muh- 
lenberg in  1875-7,  and  in_  1882-91  was  professor 
of  dogmatics  and  exegesis  at  Augustana  Theo- 
logical Seminary,  Rock  Island,  HI.  In  the  last 
named  year  he  accepted  the  presidency  and  the 
chair  of  dogmatic  theology  at  the  Chicago  Lu- 
theran Theological  Seminary,  both  of  which  posts 
he  still  (1904)  holds.  He  has  published:  'Com- 
mentary on  the  Gospel  of  Mark*  (1881)  ;  'Bib- 
lical Theology  of  the  Old  Testament'  (i886); 
'Annotations  on  the  General  Epistles'  (1897); 
'Theologia;  or  the  Doctrine  of  God'  (1903); 
'Studies  in  Exodus'   (1903);  etc. 

Weigand,  vi'gant,  August,  Belgian  musi- 
cian :  b.  Belgium ;  d.  Oswego,  N.  Y.,  26  May 
1904.  He  began  his  musical  career  as  organist 
of  Saint  Giles'  Church,  Liege,  and  subsequently 
long  presided  at  the  organ  of  the  Sydney,  N.  S. 
W.,  Town-Hall  — the  largest  instrument  in  the 
world.  His  achievements  as  organist  and  com- 
poser won  for  him  a  professorship  in  the  Royal 
Conservatoire  at  Liege.  He  came  to  the  United 
States  in  1903,  gave  numerous  concerts,  opened 
the  large  organ  at  Brown  University,  and  was 
appointed  to  open  the  grand  organ  at  the  Louis- 
iana Purchase  Exposition,  Saint  Louis,  in  June 
1904.  In  a  dozen  years  he  gave  throughout 
Europe  more  than  1,800  concerts.  He  was  the 
recipient  of  various  distinctions,  and  was  gen- 
erally known  as  Chevalier  Weigand. 
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Weighing  Machines,  mechanical  devices 
for  ascertaining  the  weight  or  mass  of  objects. 
It  is  to  be  understood,  however,  that  the  ele- 
ment thus  determined  is  a  relative  value,  and  is 
entirely  independent  of  the  .magnitude  of  the 
force  of  gravity  or  the  tendency  of  a  body  to 
fall.  For  example,  the  force  of  gravity  de- 
creases with  elevation,  but  a  commercial  unit  of 
weight  such  as  a  "pound*  is  the  same  at  the 
foot  as  it  is  at  the  top  of  a  mountain.  In  the 
usual  method  of  determining  weights  of  this 
character,  a  *unit  of  mass*  is  first  adopted,  and 
then  a  *set  of  weights*  procured,  each  of  which 
represents  a  certain  predetermined  number  of 
the  mass  units.  With  these,  by  the  aid  of  a 
machine  so  constructed  as  to  be  capable  of  es- 
tablishing an  equilibrium  between  any  number 
of  the  weights  and  the  article  being  weighed, 
the  ratio  of  the  weight  of  the  article  to  that  of 
the  adopted  unit  of  mass  is  determined,  and  this 
ratio  identified  with  the  ratio  of  the  masses. 
Such  machines  may  be  conveniently  arranged  in 
three  general  classes  —  "equal  armed*  balances, 
"unequal  armed*  balances,  and  "spring*  bal- 
ances. 

Equal  armed  balances  are  represented  by  the 
various  forms  of  "scale-beams,*  in  which  the 
scale-pans  are  below  the  beams,  and  the  "counter- 
machines*  in  which  the  scale-pans  are  above  the 
beam,  both  forms  operating  by  establishing  an 
equilibrium  between  a  known  and  an  unknown 
weight.  Unequal  armed  balances  are  repre- 
sented by  those  consisting  of  a  single  steelyard, 
and  those  formed  by  combinations  of  unequal 
armed  levers  and  steelyards,  such  as  platform 
scales  and  weighbridges,  in  which  a  small  known 
weight  at  one  end  of  a  multiplying  beam  coun- 
terbalances a  heavy  unknown  weight  at  the  other 
end.  Spring  balances  operate  on  the  principle 
that,  when  an  elastic  body  is  subjected  to  a  ten- 
sion, the  amount  of  elongation  increases  with 
the  increase  in  the  force  of  tension.  In  the 
simplest  form,  it  consists  of  a  spiral  spring  of 
hard  steel  of  a  high  elastic  limit.  As  commonly 
used  it  is  suspended  from  a  fixed  point  by  a 
hook  at  its  upper  end,  while  its  lower  end  is 
bent  into  a  hook,  which  is  crossed  by  another 
hook  to  which  the  article  to  be  weighed  is  at- 
tached. An  index  attached  to  the  spring  and 
moving  along  the  face  of  a  graduated  plate,  in- 
dicates the  amount  of  tension  in  verms  of  the 
adopted  "unit  of  weight.  The  contrivance  is  so 
arranged  that  the  axis  of  the  spiral  is  always  a 
plumb  line,  under  tension  or  at  rest,  and  is 
capable  of  weighing  only  an  amount  within  the 
elastic  limit  of  the  spring.  Their  capacity  is 
generally  srhallf  and  they  are  extensively  used 
in  butcher  shops,  and  for  other  purposes  where 
a  high  degree  of  accuracy  such  as  may  be  ob- 
tained by  lever  balances  is  not  required.  On  the 
other  hand,  the  various  forms  of  dynamometers 
employed  for  registering  the  pull  of  locomotives, 
are  made  with  enormous  capacities.  In  this 
connection  the  "torsion  balance*  may  be  co.n- 
veniently  mentioned,  although  in  reality  it  is  a 
machine  generally  used  for  the  purpose  of 
measuring  horizontal  forces,  rather  than  weights 
as  here  understood.  In  its  simplest  form  it  con- 
sists of  a  beam,  supported  by  a  wire  stretched 
horizontally  which  passes  through  its  centre  of 
gravity.  When  twisted  by  the  application  of  a 
weight  to  the  beam,  the  elasticity  of  the  wire 
acts  the  part  played  by  the  weight  of  the  beam 
in  an  ordinary  balance.    For  measuring  horizon- 


tal deflections  caused  by  electric,  magnetic,  and 
other  forces,  the  wire  is  stretched  vertically. 

For  all  forms  of  weighing  machines  of  the 
equal  armed  type  with  small  capacities,  such  as 
counter-scales,  chemical  and  assay  balances,  etc., 
see  Baiances  and  Scales. 

The  majority  of  the  machines  of  large  ca- 
pacity used  for  weighing  heavy  loads  such  as 
carts  loaded  with  grain,  hay,  coal,  building 
materials,  etc.,  operate  on  the  principle  of  the 
lever,  and  belong  to  the  class  designated  as 
unequal-armed  balances.  They  are  also  kno*n 
as  "decimal  balatices,*  and  as  usually  arranged, 
the  ratio  between  the  small  known  weight  on  the 
weighing  beam  and  the  unknown  weight  on  the 
platform  or  bridge,  is  indicated  in  multiples  of 
ten.  Such  a  balance  consists  of  a  lever  (ab), 
suspended  at  (h),  and  connected  by  the  rod 
(o),  with  two  levers  (r)  and  (s),  hinged  at 
(t)  and  (u),  respectively.  A  platform  (p), 
resting  by  means  of  standards  upon  the  levers 
(r)  and  (s),  accommodates  the  load  which  is 
counterbalanced  on  the  Ipng  arm  of  the  weighing 
beam  or  lever  (ab),  by  a  sliding  weight —  (w). 
When  a  load  is  placed  upon  the  platform  (p), 


Decimal    Balance. 

the  levers  (r)  and  (s),  are  depressed,  and 
exert  a  downward  pull  on  the  short  arm  of  the 
weighing  beam  through  the  rod  (o),  with  a 
consequent  lifting  of  the  long  arm.  This  pull  is 
counterbalanced  by  sliding  the  weight  (w) 
along  the  long  arm  until  it  is  brought  into  a 
horizontal  position.  The  weighing  beam  being 
graduated  with  an  adopted  unit  of  weight  and 
fractions  thereof  (usually  pounds),  the  weight 
of  the  load  on  the  platform  is  ascertained  by  a 
simple  direct  reading  of  the  graduated  scale.  In 
the  smaller  scales,  the  weight  (w)  Equals  one 
pound,  and  counterbalances  a  load  of  lOO  pounds 
upon  the  platform,  but  it  is  evident,  that  by 
varying  the  number  of  levers,  and  the  relative 
lengths  of  their  arms,  any  desired  ratio  between 
the  load  and  the  counter  weight  may  be  readily 
obtained.  In  scales  used  for  weighing  loaded 
wagons  and  cars,  the  ratio  varies  from  i  to  500, 
or  I  to  1,000.  Cattle  scales  are  capable  of 
weighing  from  10  to  200  head  of  cattle  at  a 
single  operation,  and  the  capacity  of  grain  scales 
ranges  upward  of  500  bushels,  while  the  large 
iron  and  steel  manufacturing  plants  and  gun 
shops,  employ  machines  with  capacities  exceed- 
ing 100,000  pounds.  The  machine  at  Watervliet 
Arsenal,  Troy,  N.  Y.,  used  for  weighing  gun^ 
has  a  capacity  of  300.000  pounds. 

Continuous  weighing  machines  are  employed 
to  weigh  automatically,  material  carried  by  con- 
veyors, picking  bands,  etc.;  without  interfering 
with  the  travel  of  the  bands,  and  without  requir- 
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ing  the  tipping  of  the  material,  such  as  grain, 
sugar,  coal,  etc.,  into  a  weighing  hopper  and 
back  again,  with  the  attendant  amount  of  break- 
age or  loss,  and  the  annoyance  of  dust.  The 
principle  upon  which  they  operate  is  applicable 
to  tramways. 

Bibliography. —  For  further  information  con- 
sult Weighing  Machines,  W.  Airy,  London  In- 
stitute of  Civil  Engineers,  1892;  Continuous 
Weighing  Machines,  'Engineering,'  London, 
Vol.  72,  pp.  482-483;  and  the  various  Engineer- 
ing Magazines.  w.  Morey,  Jr., 
Consulting  Civil  Engineer. 

Weight  Thermometer.    See  Thermometer. 

Weights  and  Measures.  The  science  of 
measuring  and  weighing  holds  an  important 
place  in  the  factors  of  civilization.  There  is 
scarcely  an  art  more  universal  or  more  vitally 
important.  Weights  and  measures  are  funda- 
mental necessities  of  commerce,  industry,  and 
science.  Measurement  is  required  in  the  ex- 
ploration of  lands  and  waterways,  in  their  loca- 
tion and  transfer,  in  the  work  of  construction 
of  buildings,  bridges,  railroads,  and  other  engi- 
neering works,  in  the  manufacture  of  foods, 
in  the  preparation  of  compounds,  and  in  the 
purchase,  shaping  and  sale  of  materials. 
Weights  and  measures  are  essential  to  all  barter 
of  goods.  Here,  the  accuracy  may  range  from 
the  "heap*  or  "pile"  of  ancient  times  to  the 
one  one-hundredth  of  a  cent  used  in  cotton 
and  spelter  quotations  *on  change,*  estimates  of 
value  which  we  call  prices  being  based  on  a 
specified  weight  of  gold.  Weights  and  measures 
are  essential  in  all  construction  whether  the  pre- 
cision be  the  "rule  of  thumb,"  or  the  millionth 
of  an  inch  in  optical  work,  or  the  one  ten  thou- 
sandth of  an  inch  in  the  manufacture  of  fine 
machinery.  The  pharmacist  with  his  weights 
compounds  the  prescriptions  which  mean  health 
and  life  to  the  sick.  In  the  extractive  and  com- 
pounding industries,  weights  and  measures  are 
used  to  determine  the  essential  proportions  in 
analyses  and  compounds,  and  precision  is  the 
main  condition  of  reproducibility  of  results. 
Likewise  the  manufacturer  must  accurately 
weigh,  measure,  and  test  his  materials  to  secure 
perfect  construction.  Surveying  and  navigation 
would  be  very  primitive  were  it  not  for  the  rig- 
orous measurements  of  base  lines,  accurate  tri- 
angulation,  precise  leveling,  including  even  such 
delicate  measurements  as  the  variation  of  lati- 
tude. Weights  and  measurements  will  in  fact 
be  found  necessary  in  the  discovery  and  in  the 
statement  of  industrial  and  scientific  facts  of 
all  kinds.  The  birth  of  the  exact  sciences  was 
coincident  with  the  development  and  applica- 
tion of  quantitative  measurements  to  the  phe- 
nomena of  nature,  and  the  rapid  growth  of  mod- 
em science  has  since  been  parallel  with  that  of 
precision.  James  _  Watt  was  one  of  the  ear- 
liest to  suggest  international  standards  which 
would  enable  scientific  results  when  published 
in  terms  of  such  standards  to  be  intellisfible  and 
reproducible  the  world  over.  Precise  and  uni- 
form standards  made  possible  the  interchange- 
ability  of  parts  in  machinery,  first  practically 
applied  by  Eli  Whitney  and  to-dav  one  of  the 
most  important  principles  in  manufacturing. 

ClossiAcation. —  Weights  and  measures  or- 
dinarily include  length,  area,  volume,  capacity, 
and  weight  (or  mass).  These  are  relatively  the 
most    imoortant    kinds    of    measures    used    by 


man.  However,  within  the  last  half  century 
when  such  products  as  power,  electric  current, 
heat,  light,  refrigeration,  and  services  of  other 
kinds  have  entered  the  world's  markets  as  com- 
modities for  manufacture,  purchase,  and  sale, — 
the  scope  of  weights  and  measures  has  widened 
to  include  units  used  in  the  measurement  of 
velocity,  pressure,  energy,  electricity,  tempera- 
ture, and  illumination.  Technical  requirements 
also  resulted  in  a  series  of  compound  units  such 
as  the  knot,  a  unit  of  speed  for  vessels  of  one 
minute  of  the  earth's  circumference  per  hour; 
the  ton-mile  used  in  transportation  rates  and 
statistics;  the  foot-pound,  a  unit  of  energy;  the 
dyne,  the  international  unit  of  force,  and  other 
units  of  the  centimetre-gram-second  system  ol 
scientific  units  in  use  throughout  the  world. 
Such  compound  units  are  multiplying  apace 
with  the  technical  needs,  and  have  proven  of  in- 
estirnable  value  and  economyby  the  facility  and 
precision  which  they  afford  in  conveying  exact 
quantitative  results  of  experiment  and  observa- 
tion. With  advancing  needs  the  units  of  weight 
and  measure  have  extended  to  microscopic  and 
to  telescopic  dimensions.  The  millimicron  of  the 
physicist  and  the  still  smaller  Angstroem  unit 
of  which  it  requires  254,000,500  to  make  one 
inch,  are  used  in  spectrum  analysis  for  measur- 
ing the  dimensions  of  light  waves,  while  on  the 
other  hand  the  "earth's  orbit*  is  used  by  astron- 
omers in  measuring  stellar  distances.  In  addi- 
tion, the  "light-year"  is  used  for  the  greatest 
distances,  this  unit  being  the  distance  which 
light  traverses  in  one  year,  or  about 
6,000,000,000,000  miles.  With  the  extension  and 
division  in  size  of  units,  the  kinds  of  instru- 
ments and  methods  of  application  of  the  units 
themselves  have  multiplied.  Almost  every  oc- 
cupation has  its  particular  units,  its  methods  of 
measurements,  and  its  special  measuring  instru- 
ments. A  few  of  the  thousands  of  the  latter 
may  be  cited,  such  as  the  common  rulers,  car- 
penter's folding  rules,  draughtman's  scales,  sur- 
veyor's chains,  engineer's  tapes  and  level  rods, 
lumberman's  log  rules  and  board  measures,  the 
merchant's  yard  stick,  the  tailor's  tape,  the  shoe, 
glove,  and  heat-measures,  machinist's  scales, 
measuring  bars,  micrometers,  micrometer  cali- 
pers, limit  gauges  of  ring  and  plug  types,  end 
and  line  standards  of  precision.  In  measuring 
volume  we  have  the  standard  capacity  mea- 
sures, milk  measures,  beer  measures,  wooden  dry 
measures,  a  vast  variety  of  standard  flasks, 
glass  graduates  such  as  burettes,  pipettes,  and 
other  volumetric  apparatus  of  the  druggist, 
physicist  and  chemist,  the  gauging  rods  for 
casks  and  cargoes,  gasometers  reading  in  cubic 
feet,  tanks  and  reservoirs  with  graduated  scales 
reading  volumes  directly.  For  weighing,  we 
have  even  balance  scales,  steelyards,  platform 
scales,  spring  balances,  all  ranging  from  the 
most  delicate  analytical  balances  to  the  master 
scales  for  weighing  canal  boats  and  railway 
trains.  Scales  are  especially  designed  for  every 
particular  need,  and  the  countless  varieties  attest 
the  high  state  of  the  art  of  weighing  and  its 
great  importance  in  industrial  and  scientific 
work.  Such  instruments  have  multiplied  in 
form  and  number,  and  the  demand  for  them  has 
grown  so  rapidly  that  the  manufacture  of 
weights,  measures,  and  measuring  instruments 
forms  in  itself  a  whole  group  of  industries. 

With  the  development  of  units  of  measure 
of  the  order  of  inter-molecular  distances  on  the 


Digitized  by 


Google 


WEIGHTS  AND  MEASURES 


one  hand  and  of  almost  interstellar  distances  on 
the  other,  and  the  multiplication  of  kinds  of  in- 
struments used  in  measurement  has  come  the 
invention  of  a  large  variety  of  measuring  ap- 
pliances which  automatically  indicate  the  result 
upon  a  scale.  Of  this  class  are  thermometers, 
spring  balances,  aneroid  barometers,  pressure 
gauges,  speedometers,  and  indicating  meters  of 
all  kinds.  Computing  scales  not  only  indicate 
the  weight  but  show  the  computed  total  price 
of  the  article  at  each  possible  price  per  pound. 
Many  of  this  class  of  instruments  also  make 
continuous  record  of  the  measurements  showing 
by  a  curve  the  values  at  successive  moments  of 
time.  Of  this  type  are  the  automatic  recording 
instruments  used  to  record  temperature,  air 
pressure,  sunshine,  rainfall,  electrical  quantities 
as  well  as  tide  recorders,  anemometers  and 
many  others.  Equally  interesting  are  those 
measuring  instruments  like  dividing  engines, 
trip  scales,  or  trip  measures  which  besides  mea- 
suring definite  lengths,  weights  or  quantities  au- 
tomatically perform  certain  operations  such  as 
graduating  a  scale,^  delivering  or  tipping  a  cer- 
tain weight  of  grain,  or  delivering  certain  vol- 
umes of  liquids.  Closely  related  are  those  de- 
vices which  integrate  quantities  delivered  or 
magnitudes  measured,  such  as  the  small  map 
wheels  which  measure  distances  on  maps,  or  the 
planimeters  which  measure  areas  withm  irregu- 
lar contours,  and  all  forms  of  gas  and  water 
meters,  integ^rating  rain  gauges,  integrating  watt 
meters  for  measuring  electric  power  consumed. 
These  instruments  usually  indicate  on  a  dial  the 
total  number  of  units  measured  since  the  last 
zero  setting. 

Metrology. —  Many  sciences  and  industries 
have  given  the  science  of  metrology  their  best 
thought  and  labors.  Chemistry  opened  up  new 
chapters  in  the  science  of  the  refractory  metals, 
developing  iridium  and  platinum  of  purity  requi- 
site for  the  world's  fundamental  standards  of 
mass  and  length,  producing  in  conjunction  with 
metallurgy  the  remarkable  "invar"  nickel-steel 
alloy  having  practically  a  zero  temperature  co- 
efficient of  expansion,  the  alloy  manganin  free 
from  temperature  coefficient  for  electrical  re- 
sistance, the  Jena  glass,  a  material  for  measur- 
ing flasks  and  thermometer  bulbs  which  prac- 
tically eliminates  temperature  disturbances.  To 
optics  and  the  glass  industry  we  are  indebted 
for  the  microscopes,  telescopes,  polariscopes,  and 
other  optical  instruments  which  form  essential 
parts  of  modern  measuring  apparatus.  Optical 
methods  based  upon  the  interference  of  light 
waves  have  made  possible  the  detection  of 
changes  of  dimension  far  beyond  the  power  of 
the  microscope  to  detect  By  such  methods 
plane  glass  surfaces  are  produced  having  errors 
of  less  than  a  millionth  of  an  inch,  and  in  the 
interferometer  is  provided  the  most  delicate  and 
sensitive  length-measuring  instrument  known  to 
man.  Metallur^  and  engineering  have  devel- 
oped methods  of  fusing,  casting,  and  tempering 
materials  to  be  used  in  measuring  apparatus,  and 
have  developed  the  accurate  machining  of  such 
instruments.  Astronomy  has  given  the  precision 
measurements  of  time,  the  "second"  being  the 
unit  of  time  in  the  international  C.  G.  S.  system 
of  units.  Mathematics  has  devoted  a  large  sec- 
tion of  its  science  to  the  theory  of  observations 
and  added  rigor  in  their  adjustment,  and  in  the 
elimination  of  accidental  errors,  and  by  develop- 
ing the  theoretical  side  of  precision  measure- 


ments has  rendered  the  greatest  service  to  met- 
rology. 

Unit  Standards. — The  standards  of  length 
and  mass  are  fundamental.  From  these  and 
the  unit  of  time  practically  all  other  standards 
are  derived,  either  directly  or  indirectly.  The 
derived  standards  include  those  used  in  the 
measurement  of  volume,  density,  capacity,  ve- 
locity, pressure,  energy,  electricity,  temperature, 
illumination,  and  the  like.  The  production  of 
copies,  multiples,  and  subdivisions  of  the  funda- 
mental standards,  the  construction  of  the  de- 
rived standards,  and  the  comparison  of  the 
standards  used  in  scientific  work,  manufacturing 
and  commerce  with  the  fundamental  or  derived 
standards  of  the  government  are  functions  of 
the  Bureau  of  Standards  in  the  United  States 
and  of  similar  bureaus  in  other  countries.  In 
the  United  States  the  standard  of  the  weights 
and  measures  of  trade  is  maintained  through 
the  State,  county,  and  city  sealers  of  weights 
and  measures  with  an  efficiency  dependent  upon 
local  administration.  For  more  precise  pur- 
poses, however,  uniformity-  and  precision  are 
attained  and  maintained  only  by  regular  refer- 
ence of  the  local  standards  to  the  fundamental 
standards  of  the  government,  at  the  Bureau  of 
Standards  in  Washington. 

The  units  of  weight  and  measure  in  the 
United  States  are  practically  those  used  in  the 
colonies  prior  to  the  formation  of  our  govern- 
ment. While  Congress  has  never  definitely 
authorized^  the  weights  and  measures  in  com- 
mon use,  it  has  sanctioned  their  use  by  its  act 
of  14  June  1836,  providing  that  accurate  copies 
of  the  yard,  pound,  etc.,  be  furnished  as  stan- 
dards to  each  State  of  the  Union.  The  constitu- 
tional power  'to  fix  the  standard  of  weights 
and  measures,"  vested  in  Congress  (I.  3,  IF  S, 
U.  S.  Constitution)  has  rarely  been  exercised, 
so  that  legislation  on  weights  and  measures 
has  been  confined  to  the  individual  States,  and 
in  this  manner  numerous  differences  in  usage 
have  grown  up  in  the  several  States,  although 
the  same  general  system  of  weights  and  mea- 
sures prevails  throughout  the  country.  The 
customary  units  of  length  are  defined  by  refer- 
ence to  the  yard.  The  yard  itself  was  formerly 
defined  as  the  length  of  a  certain  brass  bar,  the 
standard  yard,  kept  at  the  Office  of  Standard 
Weights  and  Measures  in  Washington.  Since 
1893  the  yard  is  defined  in  terms  of  the  interna- 
tional metre.  The  yard  appears  to  have  been  a 
unit  of  length  in  England  since  very  early 
times.  The  name  signi^ed  in  Old  English  and 
in  Anglo-Saxon  (gyrd)  a  rod  or  stick.  A 
standard  bronze  yard  of  1496  still  exists  _  in 
England,  having  been  used  for  the  verification 
of  other  yards  until  1588,  when  a  new  standard 
was  made  which  is  also  in  existence  to-day. 
This  yard,  known  as  the  Winchester  standard, 
was  the  legal  standard  in  England  until  1824, 
when  new  standards,  the  Imperial  standards, 
were  authorized. 

When  the  Coast  Survey  was  organized  it 
was  found  necessary  to  have  a  definite  standard 
of  length,  and  an  82-inch  bar  was  secured  from 
the  instrument  maker,  Troughton,  of  London. 
This  bar  was  nearly  a  copy  of  Troughton's 
scale,  and  had  not  been  compared  with  the  Brit- 
ish standard  3fard,  but  the  distance  between 
the  27th  and  63d  inch  marks  on  the  bar  was 
taken  as  representing  the  standard  yard,  and 
was  made  the  basis  of  the  standards  sent  out 
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in  accordance  with  the  act  of  Congress  of  1836. 
In  1834  the  British  Imperial  yard  was  destroyed 
by  fire  and  when  a  new  standard  had  been  pre- 
pared, copies  of  it  were  made,  two  of  which 
were  presented  to  the  United  States  in  1856. 
These  copies  were  compared  with  the  Trough- 
ton  scale,  and  the  latter  was  found  to  be  0.00083 
inch  longer  than  the  new  Imperial  yard  at  the 
standard  temperature  of  62  F.  One  of  the 
copies  was  then  accepted  as  standard  by 
the  United  States  Office  of  Standard  Weights 
and  Measures  in  place  of  the  Troughton  scale. 
This  copy  of  the  Imperial  yard  was  the  standard 
on  which  all  measurements  of  length  in  the  - 
United  States  were  thereafter  based  until  1893, 
when  the  yard  was  defined  in  terms  of  the  Inter- 
national prototype  metre.  The  matter  had  been 
left  entirely  to  the  Treasury  Department,  which 
had  adopted  different  yards  from  time  to  time, 
assumed  to  be  equal  to  the  British  Imperial  jrard. 

The  copies  of  the  Imperial  yard  had  shown 
noticeable  changes  relative  to  the  standard 
when  subsequently  compared,  and  this  led  to  the 
belief  that  the  Imperial  yard  itself  was  not 
constant.  Shortly  after  the  arrival  of  the  Na- 
tional prototype  metre,  a  careful  determination 
of  the  relation  of  the  Imperial  yard  to  the 
International  metre  at  the  Office  of  Standard 
Weights  and  Measures  showed  that  the  relation 
differed  from  that  legalized  in  i866  by  less  than 
the  uncertainty  of  the  comparison,  and  it  was 
decided  to  adopt  the  metre  as  the  fundamental 
standard  of  length  and  to  define  the  yard  in 
terms  of  it.  Not  only  is  the  constancy  of  the 
length  of  the  Imperial  yard  suspected,  but  in 
addition  the  lines,  which  are  about  i-iooo  of  an 
inch  wide,  are  much  too  broad  for  present  re- 
quirements. On  the  other  hand,  the  Interna- 
tional metre  and  its  copies  satisfy  the  rigorous 
requirements  of  modern  metrology.  The  kilo- 
gram was  also  declared  to  be  the  fundamental 
standard  of  mass.  The  present  standards  of  the 
United  States  are  therefore  independent  of  the 
British  standards  and  in  part  differ  from  them. 
The  prevalent  idea  that  the  weights  and  mea- 
sures in  common  use  are  identical  with  the 
British  Imperial  system  is  therefore  erroneous. 
The  United  States  yard  is  slightly  longer  than 
the  Imperial  yard  and  this  inequality  extends 
to  all  of  its  subdivisions  and  multiples.  The 
present  material  standards  of  the  United  States 
are  the  National  prototype  metre  No.  27  and 
the  National  prototype  kilogram  No.  20,  re- 
ceived by  the  President  of  the  United  States  on 
2  Jan.  1890.  ,  These  are  accurate  copies  of  the 
International  prototype  metre  and  kilogram 
which  are  the  fundamental  standards  of  length 
and  mass  for  the  entire  world.  The  latter 
standards  are  preserved  at  the  International 
Bureau  of  Weights  and  Measures  in  accordance 
with  the  International  Metric  Convention  of 
187s,  now  signed  by  all  the  leading  countries  of 
the  world,  including  England,  Russia,  and  the 
United  States.  These  countries  jointly  maintain 
and  direct  the  work  of  this  bureau  through  of- 
ficial representatives  forming  an  international 
committee,  composed  of  eminent  scientific  men 
from  all  parts  of  the  world. 

The  units  of  length,  and  the  derived  units  of 
area,  volume,  and  capacity  are  derived  from  the 
International  metre  in  the  ratio  of  i  metre  = 
39.37  inches  (Law  of  28  July  1866).  Since  1893 
the  Office  of  Standard  Weights  and  Measures 
and  the  Bureau  of  Standards  which  superseded 


that  office  have  used  the  equivalent  i  yard  = 
3600-3937  metre  (by  order  approved  5  April 
1893).  This  action  fixed  the  values,  inasmuch 
as  the  reference  standards  are  as  perfect  and 
unalterable  as  human  skill  could  make .  them. 
Besides  the  yard,  the  units  of  length  most  uni- 
versally employed  in  the  United  States  at  the 
present  time  are  the  inch,  foot,  and  mile. 

The  "inch"  is  the  1-36  part  of  the  yard  and 
like  it  has  been  in  use  since  ancient  times.  The 
name  (derived  from  the  Latin  uncia,  meaning 
the  twelfth  part)  occurs  in  Anglo-Saxon  in  the 
form  of  ynce.  It  probably  originated  only  as  a 
convenient  subdivision  for  the  foot.  Lengths 
shorter  than  one  inch  are  commonly  expressed 
in  fractions  of  an  inch.  Two  methods  of  subdi- 
vision are  in  common  use;  among  builders  and 
wood  workers  it  is  customary  to  use  the  binary 
subdivisions,  half,  quarter,  eighth,  etc.,  but  ma- 
chinists also  divide  the  inch  into  tenths,  hun- 
dredths, and  thousandths.  The  inch  is  usually 
denoted  by  the  symbol  ";  but  botanists  use  the 
symbol  '  for  the  inch.  The  "miner's  inch"  is 
a  rather  vague  unit  for  the  flow  of  water  vary- 
ing from  1.36  to  1.73  cubic  feet  per  minute,  and 
is  the  flow  of  water  through  each  square  inch  of 
an  orifice  under  varying  heads  of  water.  The 
"inch  or  gauge  of  cream*  is  fixed  by  Iowa  stat- 
ute as  equal  to  pj  gallon. 

The  "foot"  IS  legally  defined  as  yi  of  the 
yard  or  12  inches.  As  its  name  implies  it  was 
probably  based  on  the  length  of  the  human 
foot.  Almost  every  nation,  ancient  and  modern, 
has  had  a  unit  called  the  "foot,"  its  value  differ- 
ing somewhat,  as  might  be  expected  with  a  unit 
of  so  crude  an  origin.  Most  countries,  however, 
have  now  adopted  the  metric  system,  the  foot 
being  discarded  as  an  official  measure,  though 
still  widely  used  in  English  countries.  Lengths 
shorter  than  one  foot  are  usually  expressed  in 
inches  and  fractions  of  an  inch,  but  among  sur- 
veyors and  civil  engineers  it  is  qyite  common 
to  use  decimal  fractions  of  the  foot.  The  foot 
is  generally  denoted  by  the  symbol  ',  but  bota- 
nists use  the  symbol  "  to  denote  feet.  Some  arti- 
sans use  the  foot  and  the  inch  but  not  the  yard, 
others  the  yard  and  its  binary  divisions,  but  not 
the  foot  or  inch.  Thus  the  foot  and  inch  are 
used  to  the  exclusion  of  the  yard  in  building, 
while  the  yard  and  its  binary  subdivisions  to  the 
exclusion  of  the  foot  and  inch  in  measuring 
cloth,  and  surveyors  in  surveying  public  lands 
use  neither  the  yard,  foot  nor  inch.     (See  Link.) 

The  "statute"  or  "land  mile"  is  the  unit  most 
commonly  used  for  longer  distances  and  is  equal 
to  5,280  feet.  The  name  is  from  the  Latin  mille 
passuum,  1,000  paces,  the  Roman  pace  being  a 
double  step  and  consequently  about  five  feet  in 
length.  This  mile  was  used  by  the  Anglo-Sax- 
ons. Almost  every  European  nation  has  had  a 
unit  called  the  "mile"  but  widely  at  variance 
with  one  another,  ranging  from  about  Yi  of  the 
United  States  mile  (Holland)  up  to  seven 
United  States  miles  (Norway).  The  British 
statute  mile  is  slightly  shorter  than  the  United 
States  mile.  Since  the  introduction  of  the  met- 
ric system,  these  old  miles  are  being  superseded 
by  -the  kilometre,  which  is  a  fixed  and  definite 
unit  the  world  over.   , 

The  following  units  of  length  are  used  in 
special  work  and  are  arranged  in  the  order  of 
their  magnitude.  Metric  units  are  not  included, 
although  their  use  is  steadily  increasing.  (See 
Metric  SysTKit.1 
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Mil  (.001  inch)  is  used  in  electrical  work, 
especially  in  indicating  the  cross  section  of 
wires. 

The  point  (1-72  inch)  is  used  in  designating 
the  sizes  of  type,  the  point  system  designating 
the  sizes  of  type  by  the  number  of  seventy-sec- 
onds of  an  inch  height  of  the  type  face.  The 
em  is  a  unit  of  measure  used  in  composition 
and  varies  with  the  size  of  the  type,  usually 
being  considered  as  the  square  of  the  face  height. 

The  line  (1-12  inch)  is  little  used,  mechanics 
preferring  to  divide  the  inch  into  tenths,  hun- 
dredths, and  thousandths.  It  is  used  by  printers 
and  by  botanists,  the  latter  denoting  the  line  by 
the  symbol  ".  The  line  "button  measure"  is 
1-40  inch  as  defined  in  the  tariff  act. 

The  barleycorn  (}4  inch)  is  an  old  unit  still 
surviving  in  shoemakers'  shoe  sizes,  these  being 
graded  by  thirds  of  an  inch  or  barleycorns,  in 
a  system  of  thirteens. 

Four  units  based  upon  the  *hand*  are  some- 
times used  These  are  the  nail  (2%  inches)  for 
measuring  cloth,  originally  the  distance  from 
the  end  of  the  thumb  nail  to  the  joint  at  the 
base  of  the  thumb,  and  later  fixed  as  1-16 
yard;  the  palm  (3  inches)  includes  the  breadth 
of  the  hand  exclusive  of  the  thumb;  the  hand 
(4  inches),  originally  the  breadth  of  the  palm, 
is  used  in  measuring  horses  and  is  almost  ex- 
actly one  decimetre;  the  finger  (4'/2  inches)  is 
about  the  length  of  the  middle  finger  and  is  only 
used  as  a  rough  unit  in  cloth  measure.  This 
should  not  be  confused  with  the  finger  breadth 
iised  in  measuring  charges  of  powder. 

The  surveyor's  link  (7.92  inches)  is  the 
length  of  one  link  or  i-ioo  part  of  a  surveyor's 
chain,  and  is  used  in  the  survey  of  lands. 

Quarter  (9  inches)  is  sometimes  used  in 
measuring  cloth  (more  frequently  in  Great 
Britain)  to  designate  a  quarter  of  a  yard.  A 
unit  of  the  same  length  called  the  span  was 
originally  half  a  cubit,  but  probably  has  not 
been  used  in  modern  times  as  an  officially  recog- 
nized unit. 

The  engineers'  link  (12  inches)  used  as  a 
unit  in  engineering  is  the  hundredth  part  of  the 
engineers'  chain,  and  is  decimally  divided.  The 
tenth  of  the  engineers'  link  is  1.2  inches  and  is 
eaiily  confused  with  the  inch. 

The  pace  is  a  conventional  unit  for  measur- 
ing distances  and  is  measured  from  the  heel  of 
one  foot  to  that  of  the  other,  and  a  full  pace 
measures  about  one  yard.  This  is  the  value  of 
the  United  States  military  pace,  double  time, 
with  a  cadence  of  3  steps  a  second.  The  regula- 
tion military  pace  quick  time  is  30  inches  with 
a  cadence  of  2  steps  per  second.  The  Roman 
pace  was  a  double  step  of  about  5  feet. 

The  ell,  a  unit  still  referred  to  but  seldom 
used,  having  a  value  of  45  inches,  varying,  how- 
ever, in  different  places. 

The  fathom  (6  feet)  is  used  in  measuring 
depths  of  water  or  mines.  The  name  comes 
from  an  Anglo-Saxon  word  faethm,  signifying 
•embrace,*  and  originally  meant  the  length  of 
rope  between  the  two  hands  when  the  arms 
were  held  outstretched. 

The  rod,  perch,  or  pole,  is  equal  to  55^  yards 
and  is  used  in  measuring  land.  It  has  varied  in 
different  places  from  S  to  8  yards  and  is  sup- 
posed to  have  been  the  length  of  the  ancient 
goad  used  to  measure  the  width  of  the  first 
furrow. 

The  surveyors'  or  Gunter's  chain  (22  yards) 


was  so  chosen  that  ■  ten  square  chains  might 
equal  exactly  one  acre.  This  chain  is  the  of- 
ficial unit  prescribed  for  the  use  of  surveyors 
surveying  public  lands  under  the  supervision  of 
the  surveyor  general. 

The  engineers'  chain  (100  feet)  is  used  in 
engineering,  and  is  decimally  divided  into  feet, 
tenths,  and  hundredths  of  a  foot.  The  use  of 
the  two  chains  in  many  cases  for  the  same  land 
for  different  purposes  requires  reduction  tables. 
On  account  of  the  direct  j-elation  to  the  foot, 
the  engineers'  chain  is  becoming  very  widely 
used. 

The  bolt  for  measuring  cloth  is  generally 
given  as  40  yards,  though  the  name  means  a 
roll  of  definite  length  simply.  The  customary 
length  of  the  bolt  varies  with  different  fabrics 
and  manufacturers. 

The  skein  for  yam  is  often  defined  as  120 
yards.  Its  length  varies,  however,  according 
to  the  material  and  the  locality.  Consult  In- 
ternational Yam  Tables,  New  York  (1903). 

The  United  States  cable's  length  (720  feet), 
used  by  mariners,  is  120  fathoms  as  recognized 
by  the  United  States  navy. 

The  furlong  (220  yards)  originally  meant 
"length  of  a  furrow,*  supposed  to  be  the  dis- 
tance oxen  could  plow  without  stopping  to 
rest. 

The  hank  is  a  unit  of  length  for  yam. 
In  this  country  the  length  of  a  hank  of  cotton 
is  usually  840  yards,  while  that  of  linen  is  3,000 
yards;  different  lengths,  however,  are  also  in 
use. 

The  nautical  mile  or  geographical  mile  has 
been  defined  as  1-60  part  of  the  length  of  a 
degree  of  a  great  circle  of  the  earth.  Since  the 
earth  is  not  a  perfect  sphere,  however,  the 
degree  varies  in  length  and  this  has  led  to  much 
confusion  in  usage  regarding  the  nautical  mile. 
The  definition  accepted  by  the  United  States 
Coast  and  Geodetic  Survey  (consult  Report  of 
i88i.  Appendix  12)  is  as  follows :  the  i-^  part 
of  the  length  of  a  degree  on  the  great  circle  of 
a  sphere  whose  surface  is  equal  to  the  surface 
of  the  earth.  This  makes  the  length  of  the 
nautical  mile  6080.20  feet  or  1853.248  metres. 
The  uncertainty  in  the  dimensions  of  the  earth 
affects  the  last  decimal  place  given.  The  nau- 
tical mile  is  often  miscalled  "knot."  The  latter 
term,  however,  is  not  a  measure  of  length,  but 
a  meas'jre  of  speed,  equal  to  one  nautical  mile 
per  hour.  The  admiralty  "knot*  of  Great  Brit- 
ain is  6,080  feet. 

The  leag^ue  is  equal  to  three  miles,  the  land 
league  being  equal  to  three  United  States  statute 
miles  (15,840  feet)  and  the  United  States  ma- 
rine league  to  three  nautical  miles  (18,240.6 
feet).  Its  value  varies  in  different  countries. 
The  marine  league  is  the  distance  from  shore 
over  which  a  country  has  jurisdiction  under 
international  law. 

The  deg^ree  is  equal  to  about  60  nautical 
miles. 

The  astronomical  unit  equal  to  the  mean 
radius  of  the  earth's  orbit  or  nearly  93,000,000 
miles,  is  sometimes  used  in  stating  astronomical 
distances. 

In  stating  interstellar  distances  it  is  some- 
times found  convenient  by  astronomers  to  use 
the  light  year,  a  still  larger  unit,  being  the  dis- 
tance traversed  by  light  in  one  year,  or  65,700 
astronomical  units. 

Besides  the  measures  of  length  given  above^ 
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there  are  numerous  very  special  methods  of 
denoting  Sength  in  case  of  special  commodities. 
The  thickness  of  sheet  iron  and  steel  is  denoted 
by  a  system  of  arbitrary  gauge  numbers.  The 
numbers  in  use  differ  for  different  products. 
On  3  March  1893  Congress  passed  an  act  estab- 
lishing a  standard  gauge  for  sheet  and  plate 
Hbn  and  steel  for  use  in  the  custom  service. 
In  this  system  the  gauge  numbers  indicate  thick- 
ness, or  the  weight  per  unit  area.  Sizes  of 
wire  are  also  denoted  by  a  special  system  of  ar- 
bitrary gauge  numbers.  The  number  of  differ- 
ent systems  which  have  been  used  is  quite  large. 
Pfeilschmidt's  'Wire  and  Sheet  Gauges  of  the 
World'  (1895)  gives  comparative  tables  for  11 
systems  of  wire  gauges.  At_  present  the  most 
common  gauges  in  use  in  this  country  are  the 
Brown  and  Sharp  gauge  and  the  Birmingham 
wire  gauge.  The  fineness  or  coarseness  of 
yam  is  denoted  by  a  system  of  "numbers,* 
which  indicate  usually  the  number  of  hanks  of 
the  yam  in  question  which  will  weigh  one 
pound.  Thus  No.  10  yam  (English  cotton  yarn 
and  spun  silk  count)  is  a  yarn  of  such  fineness 
that  10  hanks  (of  84,000  yards)  are  reouired 
to  make  a  weight  of  one  pound,  or  again  No.  i 
wool  (Aberdeen  count)  is  such  that  one  spin- 
dle (of  14,400  yards)  shall  weigh  a  pound. 
There  are  about  24  different  systems  of  counts 
in  use,  and  in  order  to  introduce  uniformity 
in  counting  textile  yam  throughout  the  world, 
the  international  metric  count  was  approved  by 
the  International  Paris  Conference  of  1900.  Ac- 
cording to  this  count.  No.  I  means  that  a  length 
of  1  metre  will  weigh  1  gram,  and  100  metres  of 
No.  100  yam  will  weigh  i  gram. 

In  addition  to  the  above  there  are  a  large 
number  of  special  systems  of  numbering  par- 
ticular commodities  such  as  hats,  shoes,  gloves, 
nails,  cordage,  books,  and  other  articles,  too 
numerous  for  description.  The  growing  use  of 
the  metric  system  is  introducing  uniformity  and 
simplicity  in  commercial  transactions  and  manu- 
facturing as  it  has  done  in  scientific  work. 

The  units  of  superficial  measure  or  area  are 
usually  the  squares  of  the  linear  units  and  as 
such  need  but  little  comment.  The  circular  mil 
(.7854  square  mil)  is  the  area  of  a  circle  .001 
inch  in  diameter.  One  circular  inch  contains 
1,000,000  circular  mils,  and  one  square  inch  con- 
tains 1,273,240  circular  mils.  The  square  inch  is 
the  most  common  small  unit  of  area,  being  used 
in  measuring  pressures,  strength,  atid  other 
properties  of  materials,  and  in  engraving,  cloth 
analysis,  and  many  other  purposes.  The  square 
foot  (144  square  inches)  is  also  largely  used. 
It  is  the  tasis  of  the  board  foot  which  is  144 
cubic  inches  of  undressed  lumber,  being  reck- 
oned as  one  square  foot  of  one  inch  board,  or 
its  equivalent.  The  "square"  is  a  unit  used  in 
carpentry  for  flooring,  ceiling,  and  shingling 
and  contains  100  square  feet,  architects'  and 
builders'  measure. 

In  surveyors'  measure  1  acre  =10  chains  =: 
160  square  poles  =  100,000  Gunter's  or  survey- 
ors' links.  The  acre  (43,560  square  feet)  was 
probably  as  much  land  as  could  be  tilled  in  a 
day  and  therefore  of  rather  indefinite  extent 
until  later  times.  It  is  a  unit  of  the  same  order 
as  the  French  joumfe  and  the  German  Mor- 
gen.  The  acres  of  various  countries  differ  in 
«ize,  for  example,  the  Irish  acre,  Scotch  acre, 
Cheshire  acre,  Cunningham  acre,  and  the  Im- 
perial acre. 


In  subdividing  public  lands  in  the  United 
States,  the  lands  are  laid  out  in  townships.  One 
township  =  36  sections  or  square  miles  ^144 
quarter  sections  ^  23,040  acres.  The  'home- 
stead" is  a  free  grant  of  public  land  having  a 
maximum  area  of  one  quarter  section  or  160 
acres.  In  the  Philippine  Islands,  the  "home- 
stead* is  64  hectares,  which  is  almost  identical 
with  the  homestead  as  defined  above. 

Among  the  more  important  units  of  volume 
are  the  cubic  inch,  the  cubic  foot,  the  cubic  yard, 
and  the  cubic  mile.  The  cubic  inch  is  prac- 
tically the  smallest  unit  of  volume  based  di- 
rectly on  linear  units.  It  is  very  largely  used. 
The  cubic  foot  (1,728  cubic  inches)  is  used  in 
engineering  to  express  volumes  of  gas,  water, 
or  other  solids.  In  some  States,  such  as  Wash- 
ington and  Colorado,  the  cubk:  foot  is  estab- 
lished by  statute  as  the  leg^l  unit  for  measur- 
ing the  volume  of  water.  A  special  system  ot 
units  is  used  in  the  measurement  of  wood ;  14^ 
cubic  inches  or  I  foot  square  of  one  inch  board 
equals  _  one  board  _  foot.  A  timber  foot,  how- 
ever, is  1,73^  cubic  inches  or  one  cubic  foot. 
A  cord  foot  is  a  pile  of  wood  1x4x4  feet  A 
cord  of  wood  is  3  cord  feet.  In  the  lumber 
business  boards  are  usually  bought  and  sold 
by  the  1,000  board  feet  to  simplify  computa- 
tion. In  New  Hampshire,  a  measure  for  lum- 
ber was  adopted  in  1866  based  upon  an  "imagi- 
naipr  cubic  toot*  equal  to  about  I.4  cubic  feet. 
This  unit  is  also  used  in  parts  of  Maine  and 
Vermont.  Round  timber  is  measured  as  fol- 
lows :  "A  stick  of  timber  16  inches  in  diameter 
and  12  inches  in  length  shall  constitute  one 
cubic  foot,  and  the  same  ratio  shall  apply  to 
any  other  size  and  quantity.  Each  cubic  foot 
shall  constitute  10  feet  of  1,000  board  feet.*  In 
the  practical  use  of  this  rule  it  is  customary  to 
consider  115  cubic  feet  equivalent  to  1,000  board 
feet,  instead  of  100  cubic  feet,  according  to  the 
wording  of  the  statute.  In  this  case  the  diame- 
ter is  taken  at  the  middle  of  the  log  inside  the 
bark.  If  the  diameter  is  measured  at  the  small 
end  of  the  log,  106  cubic  feet  are  allowed  for 
1,000  board  feet.  The  New  Hampshire  rule  is 
called  the  Blodgett  Rule.  The  Dovie  is  the 
standard  of  log  measurement  in  Arkansas  for 
logs  cut  and  sold  or  hauled.  A  large  variety 
of  log  rules  is  in  use  throughout  the  country. 
These  are  locally  accepted  as  standards,  but  they 
differ  among  themselves  in  so  confusing  a  man- 
ner as  to  make  it  impossible  to  give  an  ac- 
curate and  complete  statement  eonceming  them. 
The  cubic  yard  is  used  largely  in  engineering 
and  in  computing  grading,  cuts,  and  fills,  a 
cubic  yard  bein^  equal  to  about  one  load. 

The  perch,  in  addition  to  being  a  unit  of 
length  and  a  unit  of  area,  is  also  widely  used 
as  a  unit  of  volume  of  brickwork  and  masonry. 
The  perch  of  brickwork,  however,  is  a  widely 
varying  unit,  ranging  from  16!/$  cubic  feet  to  2$ 
cubic  feet.  In  Colorado  it  is  i6Vj  cubic  feet, 
in  Philadelphia  22  cubic  feet,  25  cubic  feet  in 
North  and  South  Dakota,  24J4  cubic  feet  in 
other  places.  The  latter  perch  is  equal  to  a 
section  of  brickwork  I  x  ij^  feet  by  i6}4  feet  or 
one  perch  in  length. 

A  cord  of  masonry  is  usually  reckoned  at 
100  cubic  feet,  although  in  some  cases  it  is  96 
cubic  feet. 

The  cubic  mile  is  used  in  expressing  very 
large  volumes,  such  as  the  silt  carried  by  rivers. 

Liquid  Measure. —  The  fundamental  unit  o' 
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liquid  measures  in  the  United  States  is  the  wine 
gallon  of  231  cubic  inches  —  a  unit  abandoned 
by  England  in  1824,  but  now  generally  adopted 
by  the  various  States  of  the  Union.  The  Brit- 
ish Imperial  gallon  measures  slightly  more  than 
277  cubic  inches,  and  is  the  volume  of  10  pounds 
of  water  under  specified  conditions.  The  liquid 
measures  of  the  United  States  unfortunately 
bear  no  relation  to  those  of  England.  Much 
confusion  is  occasioned  by  the  use  of  the  am- 
biguous term  gallon,  as  there  are  in  the  United 
States  the  wine  gallon  (231  cubic  inches),  the 
ale,  beer,  or  milk  gallon  (282  cubic  inches), 
and  the  dnr  gallon,  besides  the  "proof  gallon," 
the  unit  for  internal  revenue  taxation.  The 
•proof  gallon*  is  a  wine  gallon  of  spirits  con- 
taining one  half  its  volume  of  nearly  pure  alco- 
hol at  60*  F.  and  is  the  basis  for  computing 
the  United  States  internal  revenue  tax.  For 
example,  a  gallon  of  spirits  containing  40  per 
cent  alcohol  would  be  80  per  cent  proof  and 
the  number  of  proof  gallons  is  computed  by 
multiplying  the  per  cent  of  proof  by  the  num- 
ber cf  wine  gallons.  Wisconsin  and  Connecti- 
cut still  retain  the  dry  gallon  of  282  cubic 
inches  as  a  legal  standard.  New  Hampshire 
and  Minnesota  definitely  retain  the  ale,  beer,  or 
milk  gallon  of  282  cubic  inches,  and  Maine  def- 
initely mentions  the  same  unit  among  its  list 
of  State  standards.  A  recent  Minnesota  statute 
(igo2)  provides  that  the  "Beer  and  milk  mea- 
sures shall  contain  the  following  capacities: 
The  gallon  shall  contain  282  cubic  inches.  The 
half  gallon  shall  contain  141  cubic  inches,  and 
the  quart  one  half  as  much,  and  the  pint  one 
half  as  much  as  the  quart®  The  milk  gallon 
thus  established  is  51  cubic  inches  larger  than 
the  standard  gallon  used  more  generally 
throughout  the  country.  There  are  thus  three 
different  quarts,  the  dry  quart  derived  from  the 
Winchester  bushel,  the  liquid  quart  derived 
from  the  wine  gallon,  and  the  liquid  quart  de- 
rived from  the  beer  or  milk  gallon.  The  differ- 
ences, of  course,  extend  proportionately  to 
all  the  multiples  and  subdivisions  of  these  units. 
The  ordinary  liquid  measures  are  usually  i  g;al- 
lon^4  quarts =8  pints  =  32  gills.  In  addition 
to  the  capacity  measurement  by  volume,  the 
legal  weight  of  a  gallon  of  certam  commodities 
have  been  fixed  by  statute  in  some  States,  and 
in  several  cases  by  Gjngress  for  certain  pur- 
poses. Thus  12  pounds  of  strained  honey  is  a 
legal  galk>n  in  Nebraska,  614  pounds  of  kero- 
sene (Kansas),  and  7J/i  pounds  of  kerosene  in 
Ohio,  II  pounds  of  sorghum  molasses  (In- 
diana), 8  pounds  of  castor  oil  (Kansas)  are 
all  legal  gallons  of  the  products  named.  These 
legal  weights  differ  among  themselves,  and  do 
not  accord  with  the  true  volume  of  one  gallon 
of  231  cubic  inches. 

The  subdivisions  of  the  gallon,  the  quart, 
pint,  and  gill  are  largely  used  in  trade.  In 
addition  to  the  general  liquid  measures  enu- 
merated above,  apothecaries  have  a  special  sys- 
tem of  capacity  measures  based  on  the  volume 
of  the  United  States  liquid  pint  of  28.875  cubic 
inches.  One  pint  ^  16  United  States  fluid 
ounces  =128  United  States  fluid  drams  =  7,680 
United  States  minims. 

The  United  States  minim  is  the  smallest  of 
the  units  of  volume  and  is  about  0.00376  cubic 
inch.  A  minim  of  pure  water  weighs  about 
O-PS  grain  and  corresponds  to  the  "drop,"  which 
it    approximates    in    size.    The   United    States 


minim  is  about  4  per  cent  larger  than  the  Brit- 
ish Imperial  minim.  It  is  denoted  by  the  sym- 
bol la. 

The  drop  varies  from  0.02  to  o.i  cubic  centi- 
metre and  IS  not  a  fixed  unit,  but  is  convenient 
for  use  in  dispensing  very  small  quantities  of 
liquids.  It  is  not  subdivided  and  its  size  de- 
pends upon  the  liquid  and  the  method  of  drop- 
ping. The  ordinary  form  of  drop  pipette  of  the 
ophthalmalogist  delivers  drops  of  about  a  half 
United  States  minim. 

The  United  States  fluid  dram  (60  minims) 
is  equal  to  %  United  States  fluid  ounce,  its 
volume  differing  from  the  volume  of  one  avoir- 
dupois dram  of  water,  from  the  volume  of 
one  apothecaries'  dram  of  water  (by  weight), 
and  is  about  4  per  cent  larger  than  the  fluid 
dram  in  use  in  Great  Britain.  It  is  about  4 
cubic  centimetres,  or  an  average  teaspoonful, 
and  is  denoted  by  the  symbol  f5. 

The  United  States  fluid  ounce  (480  United 
States  minims)    is  the   1-16  part  of  the  wine 

fint  and  has  a  volume  of  about  1.8  cubic  inches, 
t  differs  from  the  British  unit  of  the  same 
name  as  well  as  from  the  volume  of  the  avoir- 
dui>ois  ounce  of  water  and  the  troy  or  apothe- 
caries' ounce  of  water.  Other  measures  of  less 
definite  character  are  often  found  convenient, 
such  as  the  teaspoonfu!,  dessertspoonful,  table- 
spoonful,  wineglassfu!,  and  teacupful.  Thejr  do 
not  contain  exactly  the  quantities  usually  given 
arbitrarily,  but  more  exactly  the  common  spoon- 
fuls contain  the  following  quantities:  A  table- 
spoonful,  5  fluid  drams  or  20  cc;  a  dessert- 
spoonful, 2  fluid  drams  or  10  cc. ;  a  teaspoonful, 
60  minims  or  5  cc. 

Dry  Measures. —  The  dry  measures  in  general 
use  in  the  United  States  bear  no  direct  relation 
to  the  liquid  measures  of  this  country  or  Great 
Britain.  The  following  are  the  ordinary  units 
of  dry  measure :  One  bushel  =  4  pecks  ^  32  dry 
(iuarts  =  64  dry  pints.  The  fundamental  unit 
is  the  Winchester  bushel,  a  unit  abandoned  by 
England  in  1824,  but  still  retained  in  general 
use  in  this  country.  The  Winchester  bushel 
has  a  volume  of  2,150.42  cubic  inches  and  is 
about  69  cubic  inches  or  3  per  cent  smaller  than 
the  Imperial  bushel  of  Great  Britain  — a  pro- 
portionate difference  existing  in  the  subdivisions 
of  the  bushel.  Conflicting  State  laws  render 
difficult  an  adequate  statement  of  the  status  of  - 
the  "bushel*  in  this  country.  Although  the 
standard  Winchester  bushel  contains  2,15042 
cubic  inches,  Nebraska  has-  established  2,150 
cubic  inches  as  the  volume  of  a  legal  bushel  for 
that  State,  and  other  States  have  made  similar 
changes.  Several  States  adopted  the  old  ale  or 
milk  gallon  as  the  capacity  of  the  dry  gallon, 
this  being  about  5  per  cent  larger  than  the 
corresponding  unit  derived  from  the  Winches- 
ter bushel.  Moreover,  special  bushels  have  been 
legally  established  in  many  States  for  particu- 
lar products,  such  as  the  charcoal  bushel,  which 
in  Connectkut  is  2,748  cubic  inches,  in  Colorado 
2,500  cubic  inches,  in  Kansas  2,564  cubic  inches, 
in  Pennsylvania  2,571  cubic  inches,  and  in  Min- 
nesota 2419.5  cubic  inches  (or  yi  basket).  In 
Vermont  "one  bushel  and  three  quarters  of  a 
peck'  are  "deemed  a  bushefof  charcoal,  lime,  or 
ashes*  In  some  places  five  pecks  constitute  a 
bushel  of  "screened  lump  coal.*  A  lime  bushel 
in  Minnesota  is  2,688  cubic  inches.  In  Penn- 
sylvania, however,  it  is  equal  to  the  Winchester 
bushel,  although  the  coke  bushel  is  2,648  cubic 
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inches.  In  the  adjoining  State  of  Ohio  the 
coke  bushel  is  2,688  cubic  inches.  In  Idaho,  the 
bushel  of  fruit  is  defined  as  2,564  cubic  inches 
and  in  Missouri  as  2,680  cubic  inches.  Some 
States  require,  furthermore,  "heaped  measure," 
others  "struck  measure,"  the  heap  sometimes 
being  required  to  be  "as  high  as  the  article  will 
admit,"  and  elsewhere  "as  high  as  may  be  with- 
out special  effort  or  design,"  and  in  still  other 
cases,  as  in  Connecticut,  the  heaped  bushel  is 
definitely  fixed  as  2,564  cubic  inches.  The  many 
objections  to  buying  and  selling  agricultural 
products  by  volume,  such  as  the  difficulty  of  de- 
tecting error  or  fraud,  the  variation  in  the  size 
of  the  heap,  the  ease  of  packing  short  quantity 
in  a  given  volume,  the  effects  of  expansion, 
moisture,  or  shaking,  and  the  general  uncer- 
tainty of  estimates  of  'quantity  based  upon  vol- 
ume early  led  to  the  practice  now  quite  general, 
of  defining  the  bushels  as  definite  weights 
for  the  different  commodities.  Unfortunately  the 
matter  was  left  to  the  several  States  with  the 
result  that  the  lack  of  uniformity  in  legislation 
and  custom  has  introduced  considerable  confu- 
sion. Not  only  do  the  weights  fail  to  equal  the 
true  volume  of  one  Winchester  bushel,  but  even 
for  the  same  commodity  and  in  adjoining  States 
the  values  are  widely  at  variance.  In  at  least 
two  cases  the  size  of  the  bushel  varies  with  the 
time  of  the  year.  For  a  few  commodities  like 
wheat  and  hard  coal,  the  standard  weight  is 
fairly  general  —  but  for  such  commodities  as 
fruits  and  vegetables  there  is  but  little  uni- 
formity. The  values  of  the  various  bushels  of 
apples  vary  by  about  10  per  cent  and  for  beans 
and  charcoal  about  the  same  proportion.  The 
legal  weights  of  the  bushel  of  gooseberries  or 
beets  varies  by  about  20  per  cent  and  for  cran- 
berries 17  per  cent,  for_  sweet  potatoes  and 
buckwheat  the  variation  is  about  a8  per  cent 
in  range.  The  "bushel"  _  has  in  fact  become 
merely  a  name  for  a  miscellaneous  group  of 
units  varying  from  State  to  State  and  differing 
for  the  various  commodities,  sometimes,  as  in 
at  least  two  cases  changing  with  the  time  of 
the  year.  The  uncertainty  is  confusing  to  trade 
and  pr-'-ludes  the  compilation  of  accurate  sta- 
tistics based  upon  so  variable  and  ambiguous 
a  term. 

The  barrel  is  a  convenient  receptacle  for 
.packing,  transporting,  and  storing  commodities. 
It  varies  in  size,  sometimes  being  defined  in 
terms  of  units  of  volume,  6,253^4  cubic  inches 
struck  measure  jn  Massachusetts.  In  other 
cases  it  is  fixed  as  a  definite  number  of  units  of 
dry  measure,  100  dry  quarts  in  New  York,  five 
bushels  in  Tennessee ;  or  in  some  States  as  i 
definite  number  of  liquid  gallons,  36  gallons  in 
Arkansas,  42  gallons  in  Tennessee,^  or  more 
commonly  siYi  gallons.  Besides  this  method 
of  definition  the  barrel,  like  the  bushel  and  the 
gallon,  is  legally  defined  for  certain  commodi- 
ties in  terms  of  a  definite  nuijiber  of  pounds. 
The  barrel  of  flour,  for  example,  is  commonly 
fixed  at  196  pounds.  Apart  from  this,  but  few 
States  have  used  this  method  of  defining  the 
barrel  and  that  only  for  a  few  products.  Two 
hundred  and  eighty  pounds  of  shelled  com  con- 
stitute a  legal  barrel  in  Gjnnecticut,  200  pounds 
of  pork  in  Indiana,  North  Carolina,  and  Ten- 
nessee, 150  pounds  of  sweet  potatoes  in  Mas- 
sachusetts. In  New  York  and  some  other 
States  the  several  dimensions  of  the  standard 
barrel  are  specified,  although  other  forms  con- 


taining the  same  volume  may  be  used.  The 
dimensions  specified  in  New  York  are  head 
diameter  ly'/i  inches,  stave  length  2854  iiKhes, 
bulge  not  to  exceed  64  inches  outside  measure. 
A  barrel  of  crude  oil  is  usually  3154  United 
States  wine  gallons  and  the  barrel  of  refined  oil 
42  gallons. 

The  hogshead  (two  barrels),  the  pipe  (four 
barrels),  and  the  tun  (eight  barrels)  are  more 
commonly  not  intended  as  definite  measures  but 
merely  convenient  receptacles  for  liquids  in 
bulk. 

The  smaller  units  of  dry  measure,  such  as 
the  peck,  dry  quart,  and  dry  pint,  are  largely 
used  in  retail  trade,  the  pint  and  quart  being 
used  for  smaller  products  like  berries. 

Avoirdupois  System. —  The  avoirdupois  sys- 
tem of  weights  is  used  for  almost  all  commodi- 
ties except  the  precious  metals,  chemicals,  and 
jewels.  The  avoirdupois  dram  differs  from  the 
apothecaries'  dram,  and  the  avoirdupois  ounce 
and  pound  differ  from  the  troy  units  of  the 
same  name.  Ambiguity  is  avoided  only  by 
properly  qualifying  the  terms.  The  use  of  such 
unqualified  terms  as  ounce,  pound,  or  ton  causes 
great  confusion  owing  to  the  uncertainty  and 
ambiguity  of  the  terms.  The  'avoirdupois 
pound"  or  'troy  ounce,"  however,  are  definite 
units.    The  avoirdupois  units  are  as  follows: 

I  long  ton  =  20  long  hundredweights  —  80  long 
I  short  ton  =  30  short  hundredweights  =  80  short 
quarters  =  3,240  pounds  =  35,84a  ounces  =>  573,440 
quarters  «>■  3,000        pounds  =  33,000        ounces  =  513,000 

drams  — 15,680,000  grains.  . 

drams  =  14,000,000  grains. 

The  fundamental  unit  of  the  avoidupois  s}^ 
tem  is  the  avoirdupois  pound  derived  from  the 
International  kilogram,  in  accordance  with  the 
law  of  1866  and  the  executive  order  of  18513, 
the  value  being  453.5924277  grams.  The  avoir- 
dupois pound  was  probably  derived  from  the 
Attic  mina  of  6845.3  grains  Troy,  the  1-60  part 
of  the  large  Attic  talent,  divided  by  the  Romans 
into  16  ounces  of  nearly  the  same  weight  as 
the  modern  ounce.  Congress  has  never  directly 
legalized  any  standard  of  weight  except  the 
Troy  pound  and  that  only  for  purposes  of  coin- 
age. To  avoid  confusion  in  comparisons  of 
mass,  the  ratio  of  the  avoirdupois  pound  to  the 
Troy  pound  was  fixed  at  7,000  to  5,760. 

The  United  States  avoirdupois  dram  (or 
drachm)  is  the  1-16  part  of  the  avoirdupois 
ounce  (28.3495  grams).  This  unit  must  not 
be  confused  with  the  apothecaries'  dram 
(weight)  which  is  the  %  part  of  the  apotheca- 
ries' ounce  or  60  grains.  The  avoirdupois  dram 
is  largely  used  in  the  textile  industries.  The 
avoirdupois  ounce  is  the  1-16  part  of  the  pound 
and  contains  16  drams.  The  avoirdupois  stone 
is  a  denomination  often  used,  especially  in 
England,  and  varies  with  different  commodity, 
the  most  common  value  being  fixed  in  England 
as  14  pounds. 

The  hundredweight  (cwt.)  is  the  1-20  part 
of  the  ton.  The  round  hundredweight  contains 
100  pounds  and  is  sometimes  called  the  "[cental," 
while  the  long  hundredweight  contains  112 
pounds.  This  unit  is  used  very  largely  in  fixing 
transportation  rates. 

The  commercial  ton  of  2,000  pounds  is  in 
very  general  use  throughout  the  States,  but  1 12 
pounds  is  the  legal  hundredweight  in  many 
places,  and  2,340  pounds  the  legal  ton,  as  in 
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England.  The  long  ton  is  the  national  standard 
in  this  country.  The  gross  ore  ton  contains 
2,688  pounds.  Great  confusion  at  present  ex- 
ists in  the  use  of  the  word  "ton,"  as  the  un- 
qualified term  may  mean  the  short  ton,  long 
ton,  gross  ore  ton,  miner's  ton,  varying  from 
2,500  to  3,000  pounds,  displacement  ton  of  35 
cubic  feet,  shipping  ton  of  40  cubic  feet,  tim- 
ber ton  of  42  cubic  feet,  or  register  ton  of  100 
cubic  feet.  The  register  ton  varies  in  different 
countries.  Accurate  statistics  covering  more 
than  a  single  State  or  industry  are  impossible 
to  obtain,  owing  to  the  difference  in  the  values 
of  these  units  and  methods  of  measurement 
The  tariff  act  defines  the  ton  of  coal  as  'aS 
bushels  of  80  pounds  each'  equal  to  the  long 
or  United  States  ton,  but  the  statutory  ton  01 
coal  in  Montana  is  defined  as  26J^  bushels  of 
76  pounds  each.  In  some  cases  the  ton  is  de- 
fined as  a  definite  number  of  cubic  feet,  for  ex- 
:imple,  343  cubic  feet  is  a  legal  ton  of  hay  in 
North  Dakota  and  Oklahoma,  and  in  New  Mex- 
ico the  ton  is  defined  as  380,  422,  or  S12  cubic 
feet,  according  to  the  time  the  hay  has  been 
stacked. 

Troy  Weights.— Tm  Troy  weights  are  as 
follows:  One  pound  =12  ounces  =  240  penny- 
weights =  5,760  grains.  The  Troy  pound  was 
legalized  in  1828  as  the  standard  unit  to  be 
used  by  the  Mint  of  the  United  States  in  the 
vgulation  of  the  coinage.  In  view  of  the  con- 
fusion in  the  weights  and  measures  of  trade. 
Congress  found  it  important  to  legalize  some 
particular  weight  for  the  use  of  the  Mint,  and 
by  the  act  of  19  May  1828  legalized  the  copy  of 
the  Imperial  Standard  Troy  pound.  This  copy 
was  procured  by  Albert  Gallatin  in  England  in 
the  preceding  year  and  was  received  by  Presi- 
dent Adams  13  Oct.  1827.  It  was  based  upon 
the  old  Imperial  Standard  Troy  pound  of  1758, 
legalized  in  1825.  This  Troy  pound  has  not 
been  recognized  as  a  legal  standard  in  England 
since  1855,  and  was  declared  illegal,  with  pen- 
alty attached,  in  1878. 

The  grain  is  the  i-57<5o  part  of  the  Troy 
pound,  and  is  the  only  unit  which  connects  the 
Troy  system  with  the  avoirdupois.  A  very  old 
English  statute  (51  Henry  III.,  1266)  provided 
that  the  English  penny  should  weigh  "thirty- 
two  grains  of  wheat,  well  dried,  and  gathered 
out  of  the  middle  of  the  ear.®  Fifteen  differ- 
«nt  values  of  the  grain  in  different  countries 
are  cited,  varying  from  0.68  to  1.54  United 
States  Troy  grains.  The  Troy  grain,  as  used 
in  the  United  States,  is  0.0648  grams.  The 
diamond  grain  is  0.8  Troy  grain.  The  Troy 
grain  is  practically  obsolete  in  the  avoirdupois 
measures.  Fractions  of  the  grain  are  usually 
indicated  decimally. 

The  pennyweight  is  the  1-240  part  of  the 
Troy  pound.  Some  18  different  values  are 
recorded,  varying  from  742  grams  to  24  United 
States  grains. 

The  Troy  ounce  is  the  highest  Troy  de- 
nomination permitted  in  England,  and  is  used 
in  stating  quantities  of  silver  and  other  precious 
metals.  In  assaying  the  Troy  ounce  is  fre- 
quently divided  decimally.  The  silk  Troy  ounce 
according  to  Troemner  is  the  1-16  of  the  Troy 
found  and  contains  360  grains.  One  hundred 
and  seventy-five  Troy  ounces  equals  about  192 
avoirdupois  ounces. 

The  units  of  apothecaries'  weights  are  as 
follows:    One  apothecaries'  pound ^12  ounces 


=  96  drams  =  288  scruples  =  5,760  grains.  The 
apothecaries'  pound  is  equivalent  to  the  Troy 
pound  in  the  United  States,  but  in  Eng- 
land the  apothecaries'  weights  based  on  thie 
Troy  pound  were  discontinued  in  1858  under 
authority  of  the  medical  act,  and  avoirdupois 
weights  substituted  in  dispensing  medicines.  In 
the  United  States,  the  avoirdupois  system  is 
largely  used  in  buying  and  selling  drugs,  al- 
though the  metric  system  is  rapidly  coming  into 
use  and  displacing  the  apothecaries'  weights  on 
account  of  "its  greater  convenience.  The  apothe- 
caries' grain  is  used  in  compounding  prescrip- 
tions of  the  more  powerful  drugs.  The  United 
States  apothecaries'  scruple  (20  grains)  and 
the_  United  States  apothecaries'  dram  (60 
grains)  are  still  used  in  compounding  prescrip- 
tions. The  United  States  apothecaries'  ounce 
(480  grains)  is  equal  to  the  Troy  ounce.  The 
apothecaries'  pound  (equal  to  the  Troy  pound), 
is  rarely  used. 

The  units  used  in  the  weighing  of  diamonds 
are  as  follows:  One  diamond  carat =4  dia- 
mond g;rains^64  parts.  The  carat  is  the  jew- 
elers' unit  for  weighing  diamonds,  the  name 
referring  to  a  small  hard  bean  formerly  used 
for  that  purpose.  In  view  of  the  variation  in 
the  value  of  the  carat  in  different  countries, 
its  weight  was  fixed  hy  agreement  of  London, 
Paris,  and  Amsterdam  jewelers,  in  1878,  at  ex- 
actly 205  milligrams.  The  following  varieties 
of  carats  should  be  carefully  distinguished: 
The  international  diamond  carat  of  205  milli- 
grams, a  definite  unit  free  from  ambiguity;  the 
English  diamond  carat  (3.2  Troy  grains  or  four 
diamond  grains)  differing,  however,  in  different 
countries;  the  old  carat  (1-24  Troy  ounce); 
the  gold  carat  (about  150  Troy  grains)  ;  and 
the  gold  carat,  a  ratio  equal  to  1-24  part  by 
weight  used  in  designating  the  purity  of  gold 
alloys. 
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S.  W.  Stratton, 

Director  United  States  Bureau  of  Standards, 

Weights  and  Measures,  Foreign.  —  The  fol- 
lowing table,  which  presents  a  list  of  all  the 
weights  and  measures  most  commonly  used  in 
the  various  countries  of  the  world,  alphabetically 
arranged  and  with  their  American  equivalent,  has 
been  revised  (1905)  by  the  officials  of  the  National 
Bureau  of  Standards,  Washington,  D.  C: 
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WEIGHTS  AND  MEASURES,  FOREIGN. 


Weights    and 
Measures 


Almude 

Ardeb 

Arobe 

Arratel    or   libra 

Arroba    (dry) 

Arroba 

Arroba 

Arroba 

Arroba 

Arroba 

Arroba    (liquid) 

Arshine 

Arshine  (square) 
Artel 
Baril 

Barrel 

Barrel 

Berkovets 

Bongkal 

Bouw 

Bu 

Butt 

Caffiso 

Candr 

Candy 

Cantar 

Cantar 

Cantar 

Cantaro 

Carga 

Catty 

Catty    (kin) 
Catty 

Catty 
Centaro 

Centner 

Centner 

Centner 

Centner 

Centner 

Centner 

Centner 

Centner 

Chetvert 

Chih 

Coyan 

Coyan 

Cuadra 

Cuadra 

Cuadra 

Cuadra 

Cwt. 

(hundredweight) 

Dessiatine 

Dessiatine 

Drachme 

Fanega  (dry) 

Fanega 

Kanega 

Fanega 

Fanega 

Fanega 

Fanega 

Fanega    (liquid) 

Feddan 

Frail    (raisins) 

Frasco 

Frasco 

Frasila 

Fuder 

Funt 

Garnice 

Joch 

Ken 

Klafter 

Koltu 

Korree 

Kwan 

Last 

Last 
Last 


Where   Used 


Portugal 

Egypt 

Paraguay 

Portugal 

Argentine    Republic 

Brazil 

Cuba 

Portugal 

Spain 

Venezuela 

Cuba,^  Spain   and 

Venezuela 
Russia 
Russia 
Morocco 
Argentine   Republic 

and  Mexico 
Malta  (customs) 
Spain    (raisins) 
Russia 
India 
Sumatra 
Japan 
Spain 
Malta 

India    (Bombay) 
India  (Madras) 
Morocco 
Syria 
Turkey 
Malta 
Mexico  and 

Salvador 
China 
Japan 
Java.   Malacca  and 

Siam 
Sumatra 
Central  American 

countries 
Bremen  and 

Brunswick 
Darmstadt  and 

Zollvcrein 
Denmark  and 

Norway 
Nuremberg 
Prussia 
Sweden 
Vienna 

Double  or  metric 
Russia 
China 
Sarawak 
Siam  (Koyan) 
Argentine    Republic 
Paraguay 

Paraguay    (square) 
Uruguay 

Great  Britain 

Russia 

Spain 

Greece 

Central    American 

countries 
Chile 

Cuba  and  Venezuela 
Mexico 
Morocco 

Uruguay     (double) 
Uruguay   (single) 
Spain 
Egypt 
Spain 

Argentine   Republic 
Mexico  M 

Zanzibar        ' 
Luxemburg 
Russia 

Russian   Poland 
Austria-Hungary 
Japan 
Russia 
Japan 
Russia 
Japan 
Belgium   and 

Holland 
England 
Germany 


American    Equiv- 
alent 


4.422    gallons 
7.6907   bushels 
35  pounds 

1. 01 1  pounds 
25.3175  pounds 
32.38  pounds 
25.3664  pounds 
32.38  pounds 
25.36  pounds 
25.4024  pounds 

4.263    gallons 
28  inches 
S.44  sq.  feet 

1.12  pounds 

20.0787    gallons 
11.4    gallons 
100  pounds 
361.12  pounds 
832    grains 
7,096.5  sq.  metres 
o.i    inch 
140  gallons 

5.4  gallons 
529  pounds 
500  pounds 
113  pounds 
575  pounds 
124.7036  pound* 
175  pounds 

300  pounds 
1  'A  pounds 
1.3 1    pounds 

1.35    pounds 
2.12    pounds 

4.2631    gallons 

117.5    pounds 

110.24  pounds 

1 10.11  pounds 

112.43  pounds 

113.44  pounds 
93.7    pounds 
123.5    pounds 
220.46    pounds 
5.7748  bushda 
14   inches 
3,098    pounds 
2,667    pounds 

4.2  acres 
7S.9   yards 
8.077  sq.  feet 
About  2  acres 

112  pounds 
2.6997    acres 
1. 599    bushels 
a  ounce 

1-5745    bushels 
2.575    bushels 
1.599    bushels 
1.54728    bushels 
118  pounds 
7.776    bushels 
3.888    bushels 
16  gallons 

1.03  acres 
50  pounds 
2.51   quarts 

2.5  quarts 
35  pounds 
264. 1 7    gallons 
0.9028   pounds 
0.88    gallons 
1.422  acres 

6    feet 

216  cubic  feet 
4.9629    bushels 
3.5    bushels 
8.28  pounds 

85.134   bushels 
82. 52   bushels 
4,480    pounds 


Weights    and 
Measures 


Last 

Last 

Last 

League  (land) 

Li 

Libra 

Libra 

Libra 
Libra 
Libra 
Libra 
Libra 
Libra 
Livre 
Livre 

Load  (timber) 

Manzana 
Manzana 

Marc 
Maund 
Mil 
MilU 

Morgen 

Oke 

Oke 

Oke 

Oke 

Oke 

Pic 

Picul 

Picul 

Picul 

Picul 

Pie 

Pie 

Pik 

Pood 

Fund 

Suarter 
uarter 
Uuindal 
Quindal 
Uuindal 


Where   Used 


Prussia 

Russian   Poland 

Spain 

Paraguay 

China 

Argentine    Republic 

Central  American 

countries 
Chile 

Cuba  and  Venezuela 
Mexico 

Peru  and  Uruguay 
Portugal 
Spain 
Greece 
Guiana 

England 

Costa  Rico 
Nicaragua  and 

Salvador 
Bolivia 
India 
Denmark 
Nicaragua  and 

Honduras 
Prussia 
Egypt 
Greece 
Hungary 
Turkey 
Wallachia 
Egypt 

Borneo  and  Celebes 
China,   Japan,   and 

Sumatra 
Java 

Philippine    Islands 
Argentine   Republic 
Spain 
Turkey 
Russia 
Denmark   and 

Sweden 
Great  Britain 
London    (coal) 
Argentine   Republic 
Brazil 
Chile,  Mexico, 

Peru,  and  Spain 
Greece 

Ncwfoundland(fish) 
Paraguay 
Syria 

Metric    countries 
Palestine 
Syria 
Russia 
MalU 
Japan 
India 
Japan 
Japan 
St.    Petersburg 

(lumber) 
Great  Britain 
Uruguay 
Japan 

Cochin  (Hiina 
~apan 
apan 
>enmark 
Denmark 
Japan 
China 
Sweden 
Sweden 

Argentine   Republic 
Central  American 

countries 
Chile  and  Peru 
Cuba 
Curacao 
Mexico 
Paraguay 
Spain 
Venezuela 
Russia 

Isle  of  Jersey 
Russia 
Russian  Poland 


American   Equiv- 
alent 


112.29    bushels 
1 1 H   bushels 
4.760    pounds 
4.633   acres 
2.115    feet 
1.0127    pounds 

1.0/.3    pounds 
1.014    pounds 
1.0161    pounds 
1.01465    pounds 

1.0143  pounds 
i.oii    pounds 

1. 0144  pounds 
i.i    pounds 

1. 0791    pounds 
Square,     50    cubic 
feet;  unhewn, 
40  cubic  feet 
I H   acres 

1.727  acres 
0.507    pounds 
82  2-7  pounds 
4.68  miles 

1. 1493  miles 
0.63  acres 
2.7225   pound* 
2.84  pounds 
3.0817    pounds 
2.82838  pounds 
3^    pints 
21  a    inches 
135-64    pound* 

'33^   pound* 

135.1  pounds 
137-9    pounds 
0.9478   feet 
0.91407    feet 
27.9  inches 
36.113  pounds 

1.102   pounds 
8.252   bushels 
36   bushels 
toi.43  pounds 
130.06    pounds 

101.41  pounds 

133.2  pounds 
112  pounds 
100  pounds 
135  pounds 
320.46  pounds 

6  pounds 
in  pounds 

7  feet 

490  pounds 
0.02451    acres 

1  pound.  13  ozs. 
'1-930S   inches 
1.6    quarts 

165  cubic  feet 
14  pounds 
5,400  acres 
1.193    inches 
590.75  grain*,  troy 
0.25  acre 

2  pecks 
3.948    bushels 
1.36  acres 

6   feet   square 
1.41    inches 
4^  bushels 
1.22  acres 
34.1208   inches 

32.87   inches 
33-367   inches 
33.384   inches 
32.375   inches 

33  inches 

34  inches 
0.914117   yards 
33.384   inches 
2.707    gallons 
7t.i    sq.    rods 
0.663  mile 
41.98  acres 


See  also  Metric  System. 


Digitized  by 


Google 


WEIMAR  —  WEISHAUPT 


Weimar,  vT'mar,  Germany,  the  capital  of 
the  grand  duchy  of  Saxe-Weimar,  on  the  Ilm, 
13  miles  east  of  Erfurt.  It  stands  in  a  beau- 
tiful valley  surrounded  by  hills,  on  ground 
partly  elevated  and  partly  flat.  It  is  irregularly 
built  except  in  the  suburban  portions.  Its  nota- 
ble public  edifices  are  the  grand-ducal  palace, 
a  handsome  structure  erected  partly  under  the 
superintendence  of  Goethe;  the  so-called  Red 
and  Yellow  castles,  now  united  and  occupied  by 
several  public  departments;  the  grand-ducal 
library  (m  the  Green  Castle),  containing  aoo.ooo 
volumes  and  a  large  collection  of  maps;  the 
museum;  the  Stadtkirche,  with  an  altar-piece, 
one  of  the  finest  works  of  Lucas  Cranach,  in 
which  he  has  introduced  portraits  of  himself 
and  Luther  and  Melanchthon ;  and  the  modem 
Gothic  town-house.  The  _  public  monuments 
comprise  the  Goethe-Schiller  monument  in 
bronze,  statues  of  Herder,  Wieland,  the  com- 
poser Hummel,  the  Grand-Duke  Karl  August, 
and  various  others,  and  a  monumental  fountain. 
Goethe's  house  is  now  used  as  a  Goethe  Na- 
tional Museum,  and  Schiller's  contains  relics  of 
its  former  distinguished  owner.  A  Goethe  and 
Schiller  Archives  building  was  opened  in  1896. 
Goethe  and  Schiller  are  interred  in  the  grand- 
ducal  vault  in  the  new  cemetery.  Stretching 
away  from  the  palace  is  a  fine  park  on  the  banks 
of  the  Ilm.  Weimar  has  a  gymnasium,  a  real- 
gymnasium,  academy  of  painting,  school  of 
drawing,  normal  school,  and  other  educational 
institutions.  It  has  neither  trade  nor  manufac- 
tures of  much  consequence,  the  manufactures  of 
iron,  wood,  straw,  leather,  and  cloth  being  car- 
ried on  to  some  extent,  but  as  the  capital  of  the 
duchy  it  is  the  seat  of  the  legislature  and  of  all 
the  more  important  courts  and  public  oflRces.  It 
long  ranked  as  a  sort  of  "German  Athens*  in 
consequence  of  the  enlightened  patronage  which 
the  Duke  Karl  August  (d.  1828)  afforded  to 
the  four  great  literary  men  of  Germany,  Goethe, 
Schiller,  Herder,  and  Wieland.  Pop.  about 
30,000. 

Weingartner,  vin'gart-ner,  Felix,  Austrian 
composer:  b.  Zara,  Dalmatia,  2  June  1&S3.  He 
studied  at  the  Leipsic  Conservatory,  having  re- 
ceived a  government  scholarship,  and  in  1884 
his  opera,  <Sakuntala,'  was  brought  out  at 
Weimar  under  the  patronage  of  Liszt.  He  was 
musical  conductor  at  Konigsberg)  Dantzic,  and 
Hamburg  in  1884-9,  and  in  1891  was  appointed 
court  conductor  at  Berlin.  Ill  health  com- 
pelled the  resignation  of  this  post,  and  in  1898 
he  settled  in  Munich  as  conductor  of  the  Kaim 
concerts.  He  has  composed  numerous  songs, 
several  symphonic  poems,  the  operas:  *Mala- 
wika»  (1886);  <Genesius>  (1892) ;  etc.  He  has 
written:  <Die  Lehre  von  der  Wiedergeburt  und 
das  Musikalische'  (1895) ;  and  'Beyreuth  1876 
bis  i8g6'   (1897). 

Weir,  wer,  Harrison  William,  English 
artist  and  journalist:  b.  Lewes,  Sussex,  5  May 
1824;  d.  London  4  Jan.  1906.  He  learned  the 
art  of  wood-engraving,  but  disliking  it,  turned 
to  painting,  and  his  first  exhibition  at  the 
British  Institution  was  in  1843.  He  was 
the  last  survivor  of  the  original  staff  of  the 
London  "News'  and  was  engaged  on  the 
♦Graphic,'  'Pictorial  Times,'  <  Black  and 
White,'  and  other  London  periodicals.  He  was 
an  authority  on  the  correct  delineation  of  do- 
mesticated animals,  was  noted  for  his  paintings 


of  country  life,  and  as  an  illustrator  ol 
books  and  periodicals.  He  wrote  and  illus- 
trated: 'The  Poetry  of  Nature';  <Every-day 
Life  in  the  Country' ;  <Our  Cats  and  All  About 
Them' ;  etc.  Perhaps  his  greatest  achievement 
was  his  work  <  Our  Poultry  and  All  About  Them' 
(1903),  the  writing  and  illustrating  of  which 
claimed  his  attention  for  more  than  20  years. 

Weir,  James,  American  physician  and 
author:  b.  Owensboro,  Ky.,  17  Oct  1856;  d. 
there,  9  Aug.  1906.  He  was  graduated  from 
the  University  of  Louisville  in  1878  and  studied 
medicine  there,  and  in  New  York.  He  pub- 
lished: 'Religion  and  Lust'  (1897)  ;  <The  Dawn 
of  Reason'  (1898);  'Intelligence  in  the  Lower 
Animals'  (1898). 

Weir,  John  Ferguson,  American  painter 
and  sculptor,  son  of  R.  W.  Weir  (q.v.) :  b. 
West  Point,  N.  Y.,  28  Aug.  1841.  He  was  a 
pupil  of  his  father  and  became  a  member  of 
the  National  Academy  in  1866.  Since  1869  he 
has  been  professor  of  painting  in  the  Yale 
School  of  Fine  Arts.  As  a  sculptor  he  is  known 
by  his  statues  of  President  Woolsey  and  Prof. 
Silliman  of  Yale,  and  in  addition  to  many  por- 
traits he  has  painted  'The  Gun  Foundry' ; 
'The  Forging  of  the  Shaft' ;  'The  Column  of 
St.  Mark's,  Venice';  etc 

Weir,  Julian  Alden,  American  artist,  son 
of  R.  W.  Weir  (q.v.) :  b.  West  Point,  N.  Y., 
30  Aug.  1852.  He  studied  with  his  father,  and 
at  Paris,  with  Gerome,  became  a  member  of 
the  Society  of  American  Artists  in  1877  and  a 
National  Academician  in  1886.  He  has  made 
a  specialty  of  portraits  and  genre,  his  'Idle 
Hours,*  now  in  the  Metropolitan  Museum,  New 
York,  receiving  the  $2,000  prize  of  the  Ameri- 
can Art  Association,  and  his  'Breton  Interior' 
obtaining  a  second  class  medal  at  the  Paris 
Exposition  of  1889.  About  1887  he  abandoned 
his  former  grave  manner  and  has  since  been 
known  as  one  of  the  Impressionist  school. 

Weir,  Robert  Walter,  American  artist:  b. 
New  Rochelle,  N.  Y.,  18  June  1803;  d.  New 
York  I  May  1889.  After  studying  under  Jar- 
vis  he  began  portrait  painting  in  1821  and  then 
studied  in  Florence  under  Benvenuti,  1821-8. 
In  1829  he  became  a  National  Academician  and 
was  professor  of  drawing  at  West  Point  1837-79. 
He  was  of  especial  prominence  as  a  historical 

Eainter,  and  among  his  works  are  the  'Em- 
arkation  of  the  Pilgrims'  (1845)  in  the  rotun- 
da of  the  Capitol  at  Washington;  the  'Church 
of  the  Holy  Innocents'  (1847),  Corcoran  Art 
Gallery,  Washington;  and  'Peace  and  War,' 
painted  for  the  chapel  at  West  Point. 

Weir,  a  dam  or  dike  across  a  river  or 
stream  to  raise  the  level  of  the  water  for  the 
purpose  of  diverting  it  to  drive  machinery,  irri- 
gate land,  or  to  render  the  upper  portion  of  the 
stream  navigable,  or  for  some  other  purpose.  A 
weir  is  constructed  of  stone,  _  or,  as  in  the 
United  States,  of  timber,  crossing  the  river  at 
right  angles  or  obliquelj'.  The  term  is  also 
applied  to  an  escape  pipe_  for  carrying  off  sur- 
plus water  from  a  reservoir. 

Weirs,  Fishing.  See  Pound-net  FisHiNa 
Weishaupt,  visTiowpt,  Adam,  German 
mystic:  b.  Ingolstadt  6  Feb.  1748;  d.  Gotha  18 
Nov.  1830.  He  was  the  founder  of  the  So- 
ciety of  the  Illuminati  (q.v.).  Educated  at 
Ingolstadt,  he  there  became  in   1772  extraor- 
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WEISMANN  —  WEISMANNISM 


dinary  professor  of  law,  and  in  1775  professor 
of  natural  and  canon  law.  His  appointment  to 
the  latter  post  brought  him  into  collision  with 
the  clergy,  especially  the  Jesuits,  as  after  the 
suppression  of  their  order  he  became  their  bit- 
ter enemy,  although  he  had  been  educated  by 
them.  He  formed  the  plan  of  uniting  a  large 
number  of  men  together  to  sustain  certain  per- 
fectionist views,  and  his  instruction-room  soon 
became  a  nursery  of  his  doctrines.  In  1785  he 
was  obliged  to  leave  Ingolstadt,  and  retired  to 
Gotha,  where  he  was  afterward  made  councillor 
of  state  by  the  duke.  His  most  important  writ- 
inpjs  are:  'Geschichte  der  Verfolgung  der  lUu- 
minaten'  (1786);  <Das  verbesserte  System  der 
Illuminaten*  (1787);  'Pythagoras,  Oder  Be- 
trachtung  iiber  die  geheime  Welt-  und  Regie- 
rungskunst'  (1790);  'Materialien  zur  Befor- 
derung  der  Welt-  und  Menschenkunde*  (1850)  ; 
'Ueber  Staatsausgaben>  (1820);  and  <Ueber 
das  Besteuerungssystem'  (1820). 

Weismann,  vis'man,  August,  German  biol- 
ogist: b.  Frankfurt-on-the-Main  17  Jan.  1834. 
After  studying  medicine  in'  Gottingen  Univer- 
sity he  was  clinical  assistant  at  Rostock  in 
1856-7,  and  in  the  course  of  the  three  years 
1858-60  visited  Vienna,  Italy,  and  Paris,  devot- 
ing himself  especially  to  studies  in  the  natural 
sciences.  He  lived  for  a  year  at  Schaumburg 
Castle  as  body  physician  to  the  Archduke  Ste- 
'  phen  of  Austria,  and  in  1863  went  to  Giessen  to 
prosecute  his  zoological  studies  under  Leuckart 
Having  qualified  as  a  lecturer  in  the  University 
of  Freiburg,  he  was  appointed  extraordinary 
professor  there  in  i866,  and  ordinary  professor 
in  1873.  His  first  published  work  was  a  treatise 
on  the  'Development  of  the  Diptera*  (1864). 
It  was  followed  by  a  work  <On  the  Influence 
of    Isolation    on    the    Formation    of    Species' 

{1872),  and  'Studien  zur  Descendenztheorie' 
1875-6).  This  work,  translated  into  Elnglish, 
in  1882  by  Prof.  Meldola,  under  the  title  'Stud- 
ies in  the  Theory  of  Descent*  (with  a  preface 
by  Charles  Darwin),  treats  of  several  impor- 
tant phenomena  in  natural  history  from  the 
standpoint  of  a  thorough  believer  in  the  doc- 
trine of  natural  selection.  His  'Beitrage  zur 
Naturgeschichte  der  Daphnoiden'  (1876-9)  and 
'Die  Entstehung  der  Sexualzellen  bei  den  Hy- 
dromedusen'  (1883)  are  valuable  contributions 
to  the  developmental  aspect  of  zoology.  A  se- 
ries of  treatises  followed,  in  which  he  developed 
his  characteristic  theories,  among  them  being 
'Ueber  die  Vererbung'  ('On  Heredity'), 
'Uber  die  Dauer  des  Lebens'  ('On  the  Dura- 
tion of  Life'),  'Ueber  Leben  und  Tod' 
('On  Life  and  Death'),  'Die  Kontinui- 
tat  des  Keimplasmas  als  Grundlage  einer 
Theorie  der  Vererbung'  ('The  Continuity 
of  the  Germ-Plasm  as  the  Basis  of  a  Theory 
of  Heredity'),  'Die  Bedeutung  der  sexuef- 
len  Fortpflanzung  fiir  die  Selektionstheorie' 
( 'The  Significance  of  Sexual  Reproduction  for 
the  Theory  of  Selection'),  'Ueber  den  Riick- 
schritt  in  der  Natur'  ( 'On  Retrograde  Devel- 
opment in  Nature'),  and  'Amphimixis.'  These 
have  appeared  in  an  English  translation  under 
the  title  'Essays  upon  Heredity  and  Kindred 
Biological  Problems'  (Vol.  I.  1889;  Vol.  II. 
1892).  Weismann's  other  works  include:  'Das 
Keimplasma'  (1892),  in  English  as  'Germ 
Plasm'  (1893);  'Die  Allmacht  der  Naturziich- 
tung'  ('The  Omnipotence  of  Natural  Selec- 
tion, 1893) ;    'Aeussere  Einflusse  als  Entwick- 


elungsreize'  ('External  Inhuences  as  Stimuli 
to  Development,'  1894) ;  'Neue  Gedanken  zur 
Vererbungsfrage'  (Fresh  Thoughts  on  the 
Question  of  Heredity,'  1895)  ;  and  'Ueber  Ger- 
minalselektion'  ('On  Germinal  Selection,' 
1896).    See  Heredity;  Weism.'Vnntsm. 

Weismannism,  the  essential  teaching  of 
August  Weismann  (q.v.),  sometimes  referred 
to  as  "Neo-Darwinism.*  Interest  and  contro- 
versy have  gathered  mainly  round  his  answer 
to  the  question,  "How  is  it  that  a  single  cell  of 
the  body  can  contain  within  itself  all  the  hered- 
itary tendencies  of  the  whole  organism?*  In 
all  theories  of  heredity  (q.v.)  biologists  have 
assumed  that  characters  acquired  by  the  indi- 
vidual are  transmitted  to  offspring.  This  Weis- 
mann denies,  and  while  biologists  have  con- 
cerned themselves  with  speculation  as  to  the 
mode  by  which  such  transmissions  are  effected, 
he  challenges  them  to  prove  that  they  are  ef- 
fected at  all.  The  burden  of  proof  is  thus 
thrown  upon  his  opponents,  whose  assumptions 
must  give  way  to  experimental  evidence,  which 
alone  can  determine,  and  that  only  after  pro- 
tracted record  of  cases,  whether  individually 
acquired  characters  are  transmitted  or  not. 
Death,  he  contends,  is  not  a.  primary  attribute 
of  living  matter ;  the  protozoans,  or  one-celled 
organisms,  being  immortal  in  so  far  that  they 
do  not  die  naturally.  The  protozoan,  a  micro- 
scopic jelly-like,  apparently  —  not  really  — 
structureless  mass,  with  no  seeming  unlike- 
ness  of  parts,  multiplies  by  division.  Each  half 
becomes  a  complete  individual,  and  grows  in 
like  manner  as  the  whole  to  which  it  belonged, 
till  it  also  divides,  and  so  on  with  the  multi- 

Elication  of  protozoans  ad  inAnitum.  It  cannot 
e  said  of  either  half  that  one  is  parent  and  the 
other  offspring,  for  both  are  of  the  same  age, 
and  only,  in  a  limited  sense,  as  the  subdivisions 
into  separate  individuals  are  repeated,  can  we 
speak  of  succession  of  generations.  In  these 
processes  there  is  nothing  analogous  to  death. 
"There  are,"  Weismann  says,  "no  grounds  for 
the  assumption  that  the  two  halves  of  an  amoe- 
ba are  differently  constituted  internally,  so  that, 
after  a  time,  one  of  them  will  die  while  the 
other  continues  to  live.  Observations  show  that 
when  division  is  almost  complete  the  proto- 
plasm of  both  parts  begins  to  circulate,  and  for 
some  time  pa^es  backward  and  forward  be- 
tween the  two  nalves.  A  complete  mingling  of 
the  whole  substance  of  the  animal,  and  a  re- 
sulting identity  in  the  constitution  of  each  half, 
is  thus  brought  about  before  the  final  separa- 
tion." Consequently,  there  is  unlimited  per- 
sistence of  the  individual;  potential,  although 
not  absolute,  immorality  so  long  as  life  lasts 
on  the  earth. 

While  the  one-celled  organisms  are  thus  im- 
mortal, only  the  reproductive  cells  of  the  meta- 
zoans,  the  many-celled,  are  ifuinortal.  How  has 
this  come  about?  Weismann  accounts  for  it  by 
the  failure  of  certain  protozoans  to  divide 
equally,  whereby  unlikeness  of  parts  and  differ- 
ences of  position  of  parts  resulted.  ®The  first 
multicellular  organisms  were  probably  clusters 
of  similar  cells,  but  these  units  soon  lost  the 
original  homogeneity.  As  the  result  of  mere 
relative  position  there  arose  division  of  labor, 
some  of  the  cells  were  especially  fitted  to  pro- 
vide for  the  nutrition  of  the  colony,  while 
others  undertook  the  work  of  reproduction.* 
Clearly,  those  on  the  outside,  being  exposed  to 
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the  direct  and  constant  action  of  their  sur- 
roundings, would  be  the  media  of  nutrition,  and 
the  builders-up  of  the  cell-commonwealth.  So 
the  result  of  this  cell-clustering  would  be  that 
the  cells  fell  into  two  classes,  body  cells  and 
germ-cells.  While  the  body  cells  were  solely 
concerned  with  the  nutrition  of  the  organism, 
losing  in  this  specialization  of  function  the 
power  of  reproduction,  that  power  became  con- 
centrated in  the  germ-cells,  or,  speaking  more 
precisely,  in  the  germ-plasm,  which  is  located 
m  the  nucleus  of  the  germ-cell.  It  js  these 
germ-cells  which  are  the  immortal  part  of  the 
metazoans.  With  increasing  subdivision  of 
function  there  has  been  increasing  modification 
of  the  organism,  but  the  two-fold  classification 
of  the  somatic  or  body  cells  and  the  germ-cells 
has  remained.  The  death  of  the  body  cells  is 
involved  in  the  ultimate  failure  to  repair  waste, 
because  a  worn-out  tissue  cannot  forever  re- 
new itself,  and  because  cell-division  has  its 
limits.  In  brief,  death  is  the  penalty  paid  for 
complexity  of  structure.  As  it  is  impossible 
for  the  germ-cell  to  be,  as  it  were,  an  extract  of 
the  whole  body,  and  for  all  the  cell.s  of  the  body 
to  despatch  particles  to  the  germ-cells  whence 
these  derive  their  power  of  heredity  (the  fun- 
damental idea  of  Darwin's  theory  of  pangen- 
esis, q.v.),  the  germ-cells,  so  far  as  their  essen- 
tial and  characteristic  substance  is  concerned, 
are  not  derived  from  the  body  of  the  individ- 
ual, but  directly  from  the  parent  germ-cell. 
Heredity,  Weismann  contends,  is  secured  by  the 
transference  from  one  generation  to  another  of 
a  suBstance  with  a  definite  chemical  and  molec- 
ular constitution  —  in  other  words,  by  the  *con- 
tinuity  of  th.e  germ-plasm."  This  germ-plasm 
(which,  Weismann's  critics  argue,  runs  peril- 
ously near  a  metaphysical  concept)  is  assumed 
to  possess  a  highly  complex  but  extremely  sta- 
ble structure,  so  stable  *that  it  absorbs  nourish- 
ment and  grows  enormously  without  the  least 
change  in  its  complex  molecular  structure.'*  Of 
this  germ-plasm  it  is  further  assumed  that  a 
small  portion  contained  in  the  parent  egg-cell 
is  not  used  up  in  the  construction  of  the  body 
of  the  offspring,  but  is  reserved  unchanged  for 
the  formation  of  the  germ-cells  of  the  following 
generations.  Only  variations  of  the  germ- 
plasm  itself  are  inherited,  and  it  is  upon  these 
variations  that  natural  selection  operates.  Va- 
riations are  due  not  to  the  influence  of  external 
condition  nor  to  use  or  disuse  of  organs,  but  to 
sexual  conjugation.  This  process  combines  two 
groups  of  hereditary  tendencies  derived  froth 
the  mingled  germ-plasms  of  the  male  and  fe- 
male parents,  resulting  in  those_  individual  dif- 
ferences which  form  the  material  from  which 
new  species  are  produced  by  the  action  of  nat- 
ural selection.  Those  differences  multiply  in 
geometrical  ratio. 

The  sum  of  the  matter  is  that  natural  selec- 
tion (q.v.)  is  the  dominant  factor,  that  use 
and  disuse  of  parts  and  the  action  of  the  en- 
vironment count  for  nothing,  or,  at  the  most, 
for  but  a  little.  (See  Use  and  Disuse.)  Here 
and  there  Weismann  makes  concessions  as  to 
the  modifying  influences  of  body  cells  on  the 
iferm-cells,  and  as  to  the  ultimate  origin  of 
hereditary  individual  differences  in  the  direct 
action  of  surroundings,  which  are  a  partii.1  sur- 
render of  his  main  contention  as  to  the  isola- 
tion of  the  germ-plasm.  It  is  not  easy  to  recon- 
cile the  theory  of  an  insulated  germ-plasm  with 


the  ceaseless  manufacture,  secretion,  and  expul- 
sion of  germ-cells,  the  materials  of  which  are 
derived  from  the  materials  nourishing  the  en- 
tire organism;  nor  with  the  subtle  inftnence  of 
the  nervous  system  on  the  reproductive  organs. 

Perhaps  the  most  serious  difliculty  in  Weis- 
mann's theory  is  in  the  reconciliation  of  psy- 
chological evolution  with  the  continuity  of  the 
germ-plasm.  For  the  researches  of  Spencer, 
Balfour,  and  others  have  demonstrated  that  the 
nervous  system  had  its  origin  in  modifications 
of  the  primitive  skin  due  to  the  direct  action  of 
the  environment.  Be  this  as  it  may,  the  wide- 
reaching  sociological  significance  of  the  doctrine 
of  heredity  —  which  may  be  regarded  as  the 
physical  correlate  of  determinism  —  gives  an 
importance  to  the  labors  of  Weismann  that 
cannot  be  overrated,  and  makes  urgent  the  rec- 
ord of  extended  observations  on  the  lines  al- 
ready laid  down  by  Galton. 

Consult:  Haeckel,  'Generelle  Morphologic^ 
(1866)  ;  Darwin,  *  Variation  Under  Domestica- 
tion) (1868)  ;  Brooks,  <The  Law  of  Heredity> 
(1883)  ;  Virchow,  'Descendenz  und  Pathologic* 
(Virchow's  Archiv,  ciii.,  1886);  Eimer,  <Die 
Entstehung  der  Arten>  (1888);  Galton,  'Nat- 
ural Inheritance'  (1889);  Romanes,  *An  Ex- 
amination of  Weismannism  (1893);  Spencer, 
<A  Rejoinder  to  Prof.  Weismann'  (1894) ; 
Hertwig,  'The  Biological  Problem  of  To-day>, 
(1894).  ■  For  critiques  of  Weismann,  see  Eimer, 
Virchow,  opp.  cit.;  Spencer,  'Factors  of  Or-' 
ganic  Evolution*  (1886) ;  McKendrick,  <(jen-, 
eral  Physiology'  (1888);  Vines,  'Nature,'  xl. 
pp.  62^-26;  "Turner,  'Nature,'  xl.  pp.  S2i5-33; 
and  Mivart,  'Nature,'  xli.  pp.  526-33. 

Weiss,  John,  American  clergyman:  b. 
Boston  28  June  1818;  d.  there  9  March  1879.. 
He  was  graduated  at  Harvard  in  1837;  in  the 
winter  of  1842-3  studied  at  Heidelberg,  Ger- 
many; was  graduated  in  the  last  named  year 
at  the  Harvard  Divinity  Sdhool,  and  settled 
as  minister  of  a  Unitarian  church  in  Water- 
town,  Mass.  His  anti-slavery  utterances  hav- 
ing disturbed  the  harmony  of  his  pastorate,  he 
resigned,  and  in  1847  became  minister  of  a 
Unitarian  society  in  New  Bedford,  Mass.,  but 
was  soon  compelled'  by  reason  of  ill  health  to 
retire.  Again  in  1859-70  he  was  minister  of  the 
Watertown  church,  from  which  he  finally  with- 
drew, in  order  to  pursue  his  literary  work.  He 
was  one  of  the  most  brilliant  of  the  New  Eng- 
land reformers  anj  transcendentalists,  and  his 
writings  display  a  mind  at  once  mystical  and 
scientific,  strongly  rationalistic  on  religious  sub- 
jects, but  endowed  with  a  fine  poetic  power 
of  interpretation,  which  he  applied  to  religious 
history  and  symbolism,  as  well  as  to  questions 
of  philosophy  and  life,  to  which  he  brought 
prophetic  insight  and  fervor.  His  publications 
include:  '/Esthetic  Prose'  (1845),  a  transla- 
tion of  Schiller's  philosophical  and  asthetic  es- 
says ;  'Life  and  Correspondence  of  Theodore 
Parker'  (1864);  '.American  Religion'  (1871); 
'Wit,  Humor,  and  Shakespeare'  (1880);  and 
<The  Immortal  Life'   (1880). 

Weissenfels,  vTs'sen-fels,  Germany,  a  town 
of  Prussia,  in  the  province  cf  Saxony,  on  the 
Saale,  20  miles  south  of  Halle,  with  manufac- 
tures of  sugar,  machinery,  paper,  porcelain, 
shoes,  woolen  fabrics,  gold  and  silver  articles, 
etc.  Ithas  a  17th  century  castle,  and  a  church 
containing  the  remains  of  Gustavus  Adolphus. 
Pop.  about  30,000. 
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Weitspekan  (wit'spek-an)  Indians  (from 
Weitspek,  the  name  of  one  "of  their  towns).  A 
linguistic  stock  of  North  American  Indians, 
comprising  several  small  tribes  collectively 
known  as  the  Yurok,  occupying  the  lower  Kla- 
math River  in  California  from  the  mouth  of  the 
Trinity  down.  On  the  coast  Weitspekan  terri- 
tory extends  from  Gold  Bluff  to  about  six  miles 
above  the  mouth  of  the  Klamath.  The  Chilula 
are  an  offshoot  of  the  Weitspek,  living  to  the 
south  of  them,  on  Redwood  creek  to  a  point 
about  ao  miles  inland,  and  from  Gold  Bluff  to 
about  midway  between  Little  and  Mad  rivers. 

Weitzel,  vit'sel,  Godfrey,  American  mili- 
tary engineer :  b.  Cincinnati,  Ohio,  i  Nov.  1835 ; 
d.  Philadelphia,  Pa.,  19  March  1884.  He  was 
graduated  from  West  Point  in  1855,  became 
assistant  professor  of  engineering  there  in  1859, 
was  promoted  lieutenant  in  i860,  and  appointed 
chief  of  engineers  in  the  Department  of  the 
Gulf.  He  was  engaged  in  the  defense  of  Fort 
Pickens,  April-September  1861,  later  in  that 
year  was  chief  of  engineers  in  the  Department 
of  the  Ohio,  and  he  accompanied  Butler's  ex- 
pedition to  New  Orleans  in  that  capacity.  He 
became  brigadier-general  of  volunteers  in  1862, 
successfully  conducted  the  Lafourche  campai{ni> 
and  defeated  the  Confederates  at  the  battle  of 
Labadieville.  He  was  transferred  to  the  Army 
of  the  James  in  April  1864,  as  chief  engineer, 
and  engaged  in  constructing  defenses  of  Ber- 
muda Hundred  and  Deep  Bottom.  He  partici- 
pated in  the  actions  in  Swift's  Creek,  Drewry's 
Bluff,  and  in  the  siege  of  Fort  Harrison,  and 
in  November  1864  he  was  promoted  major-gen- 
eral. H»  was  second  in  command  in  Butler's 
unsuccessful  expedition  against  Fort  Fisher, 
and  in  March  and  April  he  was  in  commandof 
the  troops  north  of  the  Appomattox,  with  which 
he  took  possession  of  Richmond  on  3  April. 
He  was  was  brevetted  major-general  in  the 
regular  army  in  1865  and  assigned  to  command 
the  Rio  Grande  district,  Texas.  In  1866  he  was 
mustered  out  of  the  volunteerservice,  appointed 
major  in  the  regular  army  in  that  year,  and 
was  subsequently  engaged  in  river  and  harbor 
improvements.  He  was  advanced  to  be  lieu- 
tenant-colonel of  engineers  in  1882. 

Wel'beck  Abbey,  England,  the  seat  of  the 
Duke  of  Portland,  in  Nottinghamshire,  three 
miles  south  of  Worksop.  It  occupies  the  site 
of  an  old  Premonstratensian  abbey,  and  came 
into  the  possession  of  the  Portland  family  by 
marriage  m  1734.  It  stands  in  a  park  10  miles 
in  circumference,  and  is  a  stately  Palladian 
edifice  of  mainly  the  17th  and  i8th  centuries, 
but  was  greatly  enlarged  about  1864  by  the  fifth 
duke,  to  whom  it  owes  its  semi-underground 
picture  gallery,  ball  room,  and  riding-school, 
the  last  385  feet  long,  104  feet  wide,  and  51  feet 
high. 

Welch,  Ashbel,  American  civil  engineer: 
b.  Nelson,  N.  Y.,  4  Dec.  1809;  d.  Lambertville, 
N.  J.,  25  Sept.  1882.  He  was  engaged  as  an 
engineer  on  the  Lehigh  Canal  in  1827;  was 
made  chief  engineer  of  the  Delaware  and  Rari- 
tan  Canal  in  1835,  and  afterward  planned  the 
route  and  constructed  the  Belvidere  and  Dela- 
ware Railroad.  _  In  1862  he  became  manager  of 
the  Pennsylvania  railroad  lines  in  New  Jersey, 
and  subsequently  was  made  president.  He  in- 
troduced the  block  system  (q.v.)  in  railroading 
in  the  United  States,  and  published  papers  on 


economics  and  civil  engineering.  He  was  elected 
president  of  the  American  Society  of  Civil  En- 
gineers in  1881. 

Welch,  Philip  Henry,  American  humorist: 
b.  Angelica,  N.  Y.,  i  March  1849;  d.  Brooklyn, 
N.  Y.,  24  Feb.  1889.  From  1882  to  i«84  ke  was 
attached  to  the  staff  of  the  Rochester  Post  Ex- 
press, and  then  removing  to  New  York  was 
employed  by  the  Sun.  He  was  prominent 
among  the  humorous  press  writers  of  his  time 
and  was  an  able  satirist.  He  published  *The 
Tailor-Made  Girl'  (1888);  and  *Said  in  Fun> 
(1889). 

Welch,  William  Henry,  American  patholo- 
gist: b.  Norfolk,  Conn.,  8  April  1850.  He  was 
graduated  from  Yale  in  1870  and  from  the 
College  of  Physicians  and  Surgeons  in  New 
York  in  1875.  He  studied  pathology  abroad, 
becoming  in  1878  demonstrator  of  anatomv  at 
the  Bellevue  Hospital  Medical  College,  New 
York.  Since  1884  he  has  been  a  professor  of 
pathology  _  at  Johns  Hopkins  University.  He 
is  an  eminent  authority  on  bacteriology  and 
pathology  and  is  the  author  of  <  General  Path- 
ology of  Fever  >  and  numerous  professional 
papers. 

Welckcr,  vel'ker,  Friedrich  Gottlieb,  Ger- 
man archaeologist:  b.  Griinberg,  Hesse,  4  Nov. 
1784;  d.  Bonn,  Rhenish  Prussia,  17  Dec.  1868. 
He  was  educated  at  Giessen,  and  in  1806-9  was 
a  tutor  in  the  family  of  Wilhelm  von  Humbolt 
at  Rome.  In  the  last  named  year  he  accepted 
the  chair  of  archxology  at  Giessen  and  in  1816 
became  professor  at  Gottingen,  a  position  he 
resigned  in  1819  to  accept  the  chair  of  archae- 
ology_  at  Bonn.  Political  troubles  in  1832  caused 
his  dismissal,  but  he  was  shortly  afterward  re- 
called and  occupied  the  post  until  1861  when 
he  retired.  As  a  classical  scholar  Welckerheld 
high  rank,  his  extensive  writings  on  Greek  art, 
history,  and  mythology  are  of  ^reat  and  lasting 
value,  'Die  griechische  Tragodie  mit  Rucksicht 
auf  den  epischen  Cyclus  geordnet>  (3  vols., 
1841)  is  perhaps  his  greatest  work.  He  pre- 
pared editions  of  Alcman,  Hipponax,  Philostra- 
tus'  'Imagines,'  Theognis,  Hesiod's  *Theogony,' 
and  'Kleine  Schriften'  (6  vols.).  Among  the 
most  notable  of  his  other  works  are:  *Aeschy- 
leische  Triologie'  (1824)  ;  'Der  epische  Cyclus' 
(1835-49)  ;  *Alte  Denkmaler'  (1849-64)  ;  <Grie- 
chische  Ciotterlehre'  (1863);  etc.  Consult: 
Kekule,  <Das  Leben  Friedrich  Gottlieb  Wel- 
ckers>   (1880). 

*  Weld,  Theodore  Dwight,  American  phi- 
lanthropist and  educator:  b.  Hampton,  Conn., 
23  Nov.  1803;  d.  Hyde  Park,  Mass.,  3  Feb. 
1895.  He  was  the  son  of  Ludovicus  and  Eliza 
(Clark)  Weld,  and  of  lineal  descent  from  Jon- 
athan Edwards.  He  entered  Phillips-Andover 
Academy,  but  left  school  because  of  impaired 
sight.  He  was  one  of  the  63  original  founders 
of  the  American  Anti-Slavery  Society,  and  in 
1833  was  secretary  of  that  society;  and  in  1830 
he  was  agent  of  the  Society  to  Promote  Manual 
Labor  in  Schools.  _  He  entered  Lane  Theolog- 
ical Seminary,  Cincinnati,  Ohio,  and  taught  col- 
ored youth  evenings.  He  was  conspicuous  for 
unselfish  charities  and  fair  dealing,  and  did  not 
hesitate  to  denounce  slavery  and  the  slave  trade 
openly  and  publicly.  He  left  the  seminary  when 
the  trustees  suppressed  the  local  anti-slavery 
organization  and  began  a  course  of  lectures. 
He  was  repeatedly  mobbed,  but  his  commanding 
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presence  and  athletic  attainments,  as  well  as 
nis  fearless  and  wonderful  eloquence,  enforced 
respect;  at  Granville,  Ohio,  when  advised  that 
the  church  would  be  burned  if  he  lectured  as 
advertised,  he  informed  the  trustees  that  he 
would  then  speak  from  its  foundations;  to 
threatening;  letters  he  replied :  "Come,  but  bring 
your  own  winding  sheets,  which  I  cannot  sup- 
ply*; six  undisturbed  lectures  followed.  At 
Painesville,  Ohio,  such  was  his  eloquence  that 
the  leader  of  the  mob  kicked  in  the  head  of  the 
bass  drum  with  which  he  had  thought  to  drown 
the  speaker's  voice.  In  1836,  his  voice  partially 
failed  him,  but  he  taught  school  and  used  his 
pen  vigorously.  In  ^838  he  married  Angelina 
Emiline,  daughter  of  Judge  John  Grimke,  of 
South  Carolina,  who,  having  become  a  Quaker 
in  183s,  emancipated  her  inherited  slaves.  He 
edited  the  American  Anti-Slavery  Society's  pub- 
lications in  Washington,  D.  C,  and  was  confi- 
dential adviser  with  Congressmen  who  favored 
abolition  of  slavery  in  the  Distrirt.  In  1854  he 
established  a  school  at  Englewood,  N.  J.,  for  the 
joint  education  of  white  and  black  youth;  in 
1864  removed  to  Hyde  Park,  Mass.,  and  aided 
in  founding  the  Historical  Society,  the  publk: 
library  and  the  school  system.  He  was  one  of 
the  most  intimate  friends  of  the  poet  Whittier, 
and  participated  in  the  celebration  of  Whittier's 
80th  birthday,  on  which  occasion  Elizur  Wright, 
a  former  secretary  of  the  Anti-Slavery  Society, 
and  Arnold  Buffum,  who  escorted  Frederidc 
Douglass  to  England,  the  only  survivors  of  the 
famous  63  men  of  1833,  were  present.  In  1837 
he  published  <The  Bible  on  Slavery*  and  <Abo- 
lition  of  Slavery  in  the  District  of  Columbia* ; 
in  1839,  *  American  Slavery  as  It  is  from  the 
Testimony  of  1,000  Voices* ;  and  in  1841, 
in  London,  'Slavery  and  the  Slave  Trade  in  the 
United  States.' 

Of  his  eloquence,  the  late  President  Joseph 
F.  Tuttle  of  Wabash  College,  Indiana,  said: 
*He  was  the  Thunderer  of  the  West,"  and  as 
late  as  1863  Rev.  S.  J.  May,  of  Syracuse,  N.  Y., 
wrote :  'If  Weld  could  only  again  take  the  plat- 
form, Wendell  Phillips  is  his  only  possible  rival 
in  the  cause  of  liberty.* 

The  town  of  Hyde  Park  celebrated  the  cen- 
tennial anniversary  of  Weld's  birth  in  1903,  in 
their  new  library  building  in  the  Historical 
Society's  apartment,  which,  in  memoriam,  bears 
the  name  «Weld  Hall.» 

Henry  B.  Carrington, 
Cor.  Sec.  Hyde  Park  Historical  Society. 

Welde,  w61d,  Thomas,  American  Puritan 
clergyman:  b.  England  aoout  1590;  d.  there  23 
March  1662.  Graduated  from  Cambridge  in 
1613,  he  took  orders  in  the  English  Church  and 
was  minister  at  Terling,  Essex,  1624-31.  Being 
there  deprived  of  his  living  on  account  of  his 
Puritan  views,  he  came  to  New  England,  arriv- 
ing in  Boston  5  June  1632,  and  in  July  was 
ordained  as  the  first  minister  of  the  church  at 
Roxbury,  becoming  a  colleague  of  John  Eliot 
(q.v.)  in  the  following  November.  At  the  trial 
of  Anne  Hutchinson  (1637)  he  was  one  of  her 
opponents  and  with  John  Eliot  and  Richard 
Mather  engaged  in  preparing  the  version  of  the 
Psalms,  commonly  known  as  the  *Bay  Psalm 
Book,*  the  actual  title  of  which  was  *The  Book 
of  Psalms  faithfully  translated  into  English 
Metre*  (Cambridge,  1640),  the  first  book  printed 
in  New  England.  Weld  was  sent  with  Hugh 
Vol. 


Peters  to  England  in  1641  as  colonial  agent,  a 
position  he  filled  till  his  dismissal  in  1646.  He 
was  afterward  pastor  at  Gateshead,  England 
(1649),  and  in  1662  was  driven  from  his  living 
on  account  of  his  nonconformity.  He  published 
<A  Short  Account  of  the  Rise,  Reign  and  Ruin 
of  the  Antinomians,  Familists,  and  Libertines 
that  Infected  the  Churches  of  New  England' 
(1644).  This  controversial  tract  was  answered 
by  John  Wheelwright  (q.v.)  in  his  'Mercurius 
Americanus'  .(1645). 

Welding  is  the  intimate  union  produced 
between  the  surfaces  of  two  pieces  of  malleable 
metal,  when  heated  almost  to  fusion  and  ham- 
mered together.  This  union  is  so  close  that 
when  two  bars  of  metal  are  properly  welded 
the  place  of  junction  is  as  strong,  relatively 
to  its  thickness,  as  any  other  part  of  the  bar. 
Practically,  iron  is  the  only  metal  welded.  To 
weld  bar  iron  to  another  piece  of  iron  requires 
an  intense  white-  heat.  See  also  Electric 
Welding. 

Weldint^,  Electric.  The  heat  of  an  elec- 
tric arc  may  be  employed  in  fusing  or  welding 
metals,  or  the  heat  given  out  in  the  body  of 
metal  acting  as  a  resistance  to  the  passage  of 
a  heavy  current,  without  any  arc  or  spark,  may 
effect  that  result.  The  arc  method  appears  to 
have  been  first  employed  by  De  Meritens  in  1881. 
In  this  instance  leaden  pieces  designed  to  be 
united  in  the  form  of  storage  battery  plates  were 
arranged  together  as  an  extended  positive  elec- 
trode, and  an  arc  was  drawn  between  them  and  a 
negative  carbon  rod  manipulated  by  means  of  an 
operating  handle.  Part  of  the  heat  energy  of 
the  arc  served  to  melt  the  lead  and  cause  union 
of  the  adjacent  pieces,  but  much  the  larger  pro- 
portion of  the  energy  escaped  by  radiation  and 
convection.  The  electric  arc  was  thus  akin  to 
a  gas  blowpipe  as  commonly  used  in  lead-bum- 
jng  in  the  construction  of  tanks  for  the  chemical 
industries.  Following  De  Meritens,  heating 
by  electric  arcs  has  been  applied  to  the  fusing 
and  welding  of  metals,  notably  oi  iron  and  steel, 
by  Bemardos  and  Olszewski,  Coffin,  and  others. 
When,  as  in  the  Bemardos  and  Olszewski 
method,  the  carbon  electrode  is  made  positive  to 
the  work,  carbon  is  transported  through  the  arc 
and  is  likely  to  enter  the  metal  undergoing  the 
process,  which  constitutes  the  negative  pole. 
This  addition  of  carbon  may  render  iron  or  steel 
hard  and  unworkable,  and  cause  cracks  to  be 
formed  during  the  cooling  of  the  fused  mass  at 
the  joint  or  filling.  By  the  employment,  in- 
stead of  carbon,  of  an  electrode  of  the  same 
metal  as  that  of  the  work,  SlavienofF  overcame 
this  difficulty.  _  The  gradual  melting  of  the  metal 
electrode^  furnishes  metal  for  forming  joints,  or 
for  repairing  or  supplementing  castings  which 
are  defective;  such  as  those  which  are  incom- 
plete or  contain  blowholes.  More  recently 
the  work  is  made  the  positive  pole  and  this 
results  in  a  greater  proportion  of  the  energy 
than  formerly  being  expended  in  heating  the 
metal  undergoing  the  operation.  Inasmuch  as 
the  conditions  of  energy  supply  for  sustaining 
the  arc,  are  but  little  different  from  those  often 
found  in  the  commercial  operation  of  arc  lamps 
from  constant  potential  mains,  arc  welding  mav 
often  be  practised  by  connections  made  to  such 
mains.  A  choking  or  steadying  resistance  is 
put  in  series  with  the  fusing  arc  in  a  branch 
from  direct  current  lines  at  a  potential  difference 
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of  200  volts  or  thereabout  With  work  such  as 
that  to  which  the  Bernardos  and  Olszewski 
method  has  been  found  to  be  applicable,  the 
current  in  the  arc  may  vary  from  150  amperes 
up  to  500  or  more.  The  potential  across  the  arc 
itself  will  generally  be  from  100  to  150  volts. 
With  the  metal  electrode  used  by  Slavienoff  the 
current  needed  will  be  greater  and  the  arc  poten- 
tial less  than'  the  above  amounts.  It  appears 
that  in  certain  cases  the  current  may  even  sur- 
pass 4,000  amperes. 

While  a  moderate  application  of  these  arc 
processes  for  fusing  and  welding  iron  and  steel 
has  been  made,  the  range  of  operations  to  \Jhich 
they  are  suited  is  somewhat  limited  and  their 
success  depends  largely  upon  the  skill  of  the 
workman.  He  must  protect  not  only  his  eye- 
sight from  the  glare  of  the  large  arc,  but  also 
the  surface  of  his  body,  and  must  avoid  the  irri- 
tating vapors  which  arise  there  from  the  flame. 
At  the  same  time  vigorous  ventilation  can  not 
be  employed,  for  motion  of  the  air  tends  to  dis- 
turb the  arc  and  render  the  work  more  difiBcult 
A  large  proportion  of  the  energy  is  radiated  or 
carried  off  m  the  hot  gases  from  the  arc.  To 
these  energy  losses  must  be  added  that  due  to 
the  us6  of  the  steadying  resistance  for  obtaining 
stability  in  the  current  of  the  arc.  On  the  other 
hand  the  appliances  needed  for  arc  fusing  or 
welding  are  simple  and  the  source  of  current 
energy  often  conveniently  found  in  existing  elec- 
tric circuits. 

Werdermann,  in  1874,  proposed  to  deflect  an 
electric  arc  formed  hetween  the  usual  carbons  by 
a  jet  of  air,  forming  thereby  an  electric  blow- 
pipe. More  recently  Zerener  has  in  a  similar 
way  employed  an  arc  deflected  by  a  magnet  as  a 
sort  of  blowpipe  for  welding  iron.  In  addition, 
the  curious  electric  heating  action  first  published 
by  Hoho  and  Lagrange,  has  been  proposed  for 
welding  metals.  If  a  negative  electrode  of  a 
direct  current  circuit  having  a  potential  of  100 
to  150  volts,  is  of  small  surface  relatively  to 
that  of  the  positive  electrode  when  both  are  im- 
mersed in  a  liquid  bath,  such  as  a  solution  of 
potassium  or  sodium  carbonate^  the  surface  of 
such  negative  electrode,  where  immersed,  glows 
with  light,  gas  bubbles  arise  from  it,  and  the 
electrode  itself  heTits  rapidly  in  spite  of  its  im- 
mersion in  cold  liquid.  A  bar  of  iron  used  as 
the  negative  electrode,  may  thus  be  brought  to 
incandescence  and  removed  for  welding,  or  it 
may  even  be  melted  under  the  liquid  of  the  bath. 
The  loss  of  heat  in  such  a  liquid  heating  process 
is  necessarily  somewhat  great. 

The  Thomson  process  of  electric  welding, 
which  differs  radically  from  the  arc  heating 
operations  above  described,  was  first  announced 
in  1886.  It  has  since  gone  into  extensive  com- 
mercial use.  No  electric  arc  is  employed,  but 
the  heat  which  effects  the  welding  is  solely  due 
to  the  resistance  of  those  parts  of  the  metal 
pieces  at  the  contact  where  they  are  to  be  welded 
together.  This  resistance  is,  of  course,  extremely 
low,  and  the  delivery  of  sufficient  energy  for 
heating  and  welding  is  the  result  of  the  pas- 
sage of  relatively  enormous  currents.  Their 
potential  is  only  two  or  three  volts,  more  or 
less.  The  metal  pieces  to  be  welded  together 
are  held  respectively  in  massive  clamps  or  vises 
of  highly  conducting  metal  such  as  copper,  with 
a  slight  portion  only  of  each  piece  projecting  to 
form  the  joint.  These  projections  of  the  pieces 
are  brought  together  in  firm  contact,  for  which 


purpose  at  least  one  of  the  clamps  is  made  mov- 
able toward  and  from  the  other,  both  of  them 
being  mounted  on  a  firnJ  support  The  pieces 
having  been  adjusted  to  meet  in  correct  relatioa 
for  the  subsequent  formation  of  the  weld  uniting 
them,  an  electric  current  sufficient  in  amount  to 
heat  the  meeting  portions  of  the  pieces  to  the 
temperature  at  which  they  soften  and  unite,  is 
passed  from  clamp  to  clamp,  thus  traversing 
the  joint  and  the  short  projectmg  portions  of  the 
pieces  between  the  clamps.  So  heavy  is  the 
current  at  command  that  a  solid  bar  without 
break  spanning  the  space  between  the  clamps 
could  be  heated  and  melted.  The  completion  of 
the  weld  after  heating  is  effected  by  pressure 
exerted  to.  force  one  clamp  toward  the  other, 
which  results  in  a  slight  upsetting  or  extrusion 
of  metal  at  the  weld  called  a  burr.  For  copper 
a  pressure  of  about  600  pounds  per  square  inch, 
of  section  is  usual,  while  with  iron  it  is  1,200  and 
with  tool  steel  1,800  pounds  or  more.  Nearly 
all  of  the  metals,  even  those  like  antimony  and 
bismuth  which  are  brittle  and  crystalline,  may  be 
united  by  this  process,  and  many  different  metals 
and  alloys  joined  one  to  another.  In  some  cases, 
as  with  high  carbon  steels,  a  flux  such  as  glass 
of  borax,  is  employed  to  facilitate  union  at  tem- 
peratures not  high  enough  to  bum  or  destroy  the 
texture  of  the  metal.  Mild  steel  and  iron  welds 
are  usually  made,  as  in  ordinary  forges,  at  weld- 
ing heat,  or  that  which  melts  or  fluxes  the  or- 
dinary black  oxide  scale  upon  the  metal.  The 
heavy  welding  currents  can  not  be  conveyed, 
without  great  loss  to  distances  of  even  a  few 
feet  unless  conductors  of  prohibitive  section 
and  cost  be  used.  The  welding  clamps  are  in 
practice  carried  directly  upon  the  secondary- 
terminals  of  a  special  welding  transformer.  The 
Thomson  weldinp;  transformer  is  a  construc- 
tion like  a  lighting  transformer  in  which  the 
usual  secondary  circuit  of  numerous  turns  is 
replaced  by  a  very  massive  conductor  constitut- 
ing ordinarily  only  a  single  turn  around  the  iroa 
magnetic  core.  The  primary  or  inducing  cir- 
cuit is  similar  to  that  of  the  ordinary  trans- 
former for  alternating  current  and  it  is  sup- 
plied from  alternating  current  dynamos  or  lines 
as  usual  in  such  work.  It  will  be  seen  that  the 
secondary  conductor  is  unique  in  character,  be- 
ing often  a  bar  or  casting  of  many  square  inches 
of  section  of  copper  of  short  length.  The  circuit 
of  this  single  turn  secondary  is  completed  only 
by  the  meeting  ends  of.  the  work  pieces  in  the 
clamps.  It  will  thus  be  evident  that  the  chief 
resistance  or  opposition  to  the  flow  of  the  low 
voltage  current  in  the  single  secondary  turn 
will  be  at  the  proposed  joint  or  weld  between  the 
clamps.'  Here  it  is  then  that  the  transformed 
energy  is  for  the  most  part  given  out  as  heat, 
the  section  of  metal  which  can  be  welded  de- 
pending upon  the  scale  of  the  apparatus  used 
and_  the  energy  of  the  primary  source  which  is 
available.  The  _welding_  transformer  has  found 
convenient  application  in  the  heating  of  metal 
pieces  for  forgipg,  bending,  shaping,  brazing  or 
the  like,  in  addition  to  welding.  It  has  also  10 
the  Lemp  process  been  divested  of  its  welding 
clamps  and  applied  to  the  local  annealing  of  the 
hardened  face  of  armor  plates,  so  as  to  facilitate 
drilling  and  tapping,  or  cutting  into  desired 
shapes.  The  welds  made  by  the  Thomson 
process  are  usually^  butt  welds,  though  lap  welds 
are  also  made  with  almost  equal  facility.  la 
butt  welding  there  is  of  course  iin  upset,  burr,  or 
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extrusion  of  metal  at  the  joint  In  many  cases 
this  ss  not  removed,  and  it  renders  the  joint 
stronger  than  other  adjacent  sections.  Often- 
times the  joint  is  pressed  or  forged  while  still 
hot  so  as  to  remove  the  burr  at  the  joint  In 
other  cases  the  joint  is  finished  by  filing  or 
grinding.  The  welding  clamps  are  modified  in 
form  and  disposition  to  suit  the  shape  and  size 
of  the  pieces  to  be  held,  and  the  pressure  used 
to  effect  the  weld  is  either  manually  applied  by 
le\-ers  or  is  obtained  from  a  strained  spring,  or 
again,  in  large  work,  by  hydraulic  means  under 
control  by  suitable  valves.  The  heating  effects 
of  the  electric  current  are  so  perfectly  adjusted 
by  regulating  appliances  that  most  of  the  metals 
formerly  regarded  as  unweldable,  yield  good 
results  with  the  process.  Even  leaden  pieces, 
such  for  example,  as  sections  of  lead  pipe,  may 
be  joined  together  with  great  ease.  The  opera- 
tion of  the  electric  welder  is  characterized  by 
uniformity,  rapidity,  flexibility,  cleanliness, 
neatness,  accuracy  and  economy.  It  has  found 
extensive  application  to  repetition  work ;  single 
machines  making  sometimes  as  many  as  2,000 
'welds  per  day  of  ten  hours.  It  is  used  widely 
in  the  wagon  and  carriage  industry  for  tires, 
axles,  bands,  fifth  wheels,  etc.,  and  for  wire 
bands  for  affixing  rubber  tires  to  wheels.  Many 
parts  of  bicycles  and  automobiles  are  built  up 
by  electric  welding.  In  the  construction  of  tools 
and  parts  of  machinery  and  particularly  in  tJie 
wire  industry  it  plays  an  important  part.  An- 
other important  field  is  in  the  welding  of  wire 
or  strip  into  hoops  or  bands  for  barrels,  tubs, 
pails,  etc.  Machines  are  in  operation  producing 
electricalljr  welded  wire  fencmg,  in  which  the 
wires  which  in  the  fence  are  horizontal  are 
welded  to  verticals  at  intervals,  the  action  some- 
what resembling  that  of  a  loom._  In  joining  pipe 
into  continuous  lengths  or  coils,  and  also  m 
iwelding  in  situ  street  railway  rails  into  a  con- 
tinuous track  the  electric  weld  possesses  a  spe- 
cial adaptability.  An  interesting  application  of 
the  electric  welder  is  found  in  the  production 
of  Steel  tubing  by  the  progressive  welding  of  a 
longitudinal  seam.  A  long  strip  of  flat  sheet  or 
skelp  is  rolled  up  so  as  to  cause  the  lateral 
edges  to  meet  It  then  passes  between  welding 
rolls  whereby  the  heating  current  locally 
traverses  the  meeting  edges  and  welds  them. 
The  operation  is  progressive  from  one  end  of 
the  pipe  to  the  other  as  it  is  fed  through  the 
niachine.  The  result  is  a  pipe  of  uniform 
diameter  with  walls  of  even  thickness,  having 
a  delicate  bead  along  one  side  where  the  weld 
has  been  made.  This  bead  is  removed  if  the 
pipe  be  subsequently  mandrel  drawn  with  a  re- 
duction of  its  diameter.  In  the  earlier  electric 
.welders  the  operations  of  clamping  the  pieces  in 
place,  applying  and  cutting  off  the  electric  cur- 
rent and  exerting  mechanical  pressure,  were 
tisoally  manually  controlled.  Machines  more  or 
less  atitomatic  are  now  frequently  employed. 
Tn  recent  types  adapted  for  rapid  repetition  of 
work  upon  identical  pieces,  the  action  is  en- 
tirely automatic ;  the  machine  runs  continuously 
and  its  sequence  of  actions  is  definitel]^  deter- 
mined by  its  construction.  These  machines  are 
power  driven,  movements  being  imparted  for 
clamping  the  pieces  as  they  are  fed  to  the  ma- 
chine, for  closing  the  current  switch,  for  exert- 
ing pressure  to  complete  the  weld,  for  cutting  off 
the  current  and  for  releasing  the  pieces  from 
the  clamps  after  the  operation.    In  wire  fence 


and  chain  machines  the  stock  is  itself  fed  auto- 
matically and  the  welding  continued  until  die 
machine  is  stopped  or  the  material  exhausted. 
The  energy  required  to  effect  electric  welds 
naturally  varies  with  the  size  of  the  pieces  and 
with  the  material.  It  also  depends  upon  the 
time  consumed  in  the  work,  which  time  may  be 
made  shorter  or  longer  even  with  exactly  similar 
pieces.  The  following  table  gives  the  results 
of  some  tests  made  upon  different  sections  of 
iron,  mild  steel,  brass  and  copper  in  Uie  form 
of  bars.  The  figures  are  only  approximate  and 
would  vary  considerably  if  the  welds  had  been 
made  in  times  different  from  those  given.  In 
-general,  working  at  a  greater  rapidity  would 
lessen  the  total  power  used  but  require  larger 
apparatus  for  the  increased  output  required  dur- 
ing the  welding: 

ENEBGY  USP>  IN  ELECTKIC  WELDING  BY  THE  THOM- 
SON PROCESS. 
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EuHU  Thomson, 
Electrical  Expert  and  Inventor. 

Wel'don,  N.  C,  a  town  in  Halifax  County,, 
on  the  Roanoke  River  and  the  Seaboard  Air 
Line  and  Atlantic  Coast  Line  railways,  97  miles 
east  of  Raleigh.  It  is  at  the  head  of  steam- 
boat navigation  on  the  Roanoke.  Here  are  lo- 
cated six  churches,  a  state  bank,  a  winery,  sev- 
eral mills,  and  a  weekly  newspaper.  There  is 
excellent  water-power.  The  surrounding  re- 
gion is  an  agricultural  one.  Pop.  (1890)  1,286; 
(1900)   1,433;  (1910  est)   1,700. 

Weldon  and  South  Side  Railroads,  Wil- 
son's Raid  on.    The  first  movement  in  the 
siege  of   Petersburg,  June   1864,  was  to  sever  • 
its  railroad  communication  with  the  south  and  for 
this   purpose  Gen.  Meade  ordered  Gen.  J.   H. 
Wilson   to   lead_  an   expedition   to  destroy   the 
roads,  after  which  he  was .  authorized  to  cross 
into  North  Carolina  and  make  his  way  to  the- 
coast   or   to   join    Gen.    Sherman    in    northern  . 
Georg^ia.    When  Wilson  suggested  a  possibility 
that  he  might  have  to  return  northward,  he  was: 
assured    that    the    enemjr's    cavalry    would    be- 
fully  employed  by  Sheridan  and  that  it  was  the- 
intention  for  the  Army  of  the  Potomac  immedii 
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ately  to  cover  tiie  Weldon  and  South  Side  rail- 
roads, so  that  no  infantry  could  be  sent  from 
Petersburg  to  bar  his  return.  Wilson,  at  3 
o'clock  on  the  morning  of  22  June,  moved  from 
Mount  Sinia  church  on  the  Blackwater  to  de- 
stroy the  Petersburg  and  Lynchburg,  and  Rich- 
mond and  Danville  railroads,  his  objective  point 
being  Burkesville,  the  intersection  of  these  roads. 
He  had  two  brigades  of  his  own  division,  and 
Gen.  Kautz's  division  of  four  regiments,  m  all 
about  5,500  men  with  16  g^ns.  He  crossed  the 
Weldon  Railroad  at  Reams'  Station,  destroying 
the  station  and  some  of  the  road,  reached  the 
Lynchburg  road,  near  Ford's  Station,  about  14 
miles  from  Petersburg,  and  destroyed  it  as  far 
south  as  Burkesville,  a  distance  of  30  miles,  and 
then  turned  to  and  moved  along  the  Danville 
road,  destroying  it  to  Staunton  River,  about  30 
miles.  The  Confederate  cavalry  division  of 
Gen.  W.  H.  F.  Lee  had  followed  him  closely, 
and  near  Nottoway  Court  House  succeeded  in 
interposing  between  his  two  divisions.  At 
Staunton  River  Kautz  found  the  bridge  guarded 
by  about  600  militia  with  artillery  intrenched, 
which  he  attacked  without  success.  At  the  same 
time  W.  H.  F.  Lee  attacked  Wilson's  rear,  and 
the  latter,  now  nearly  100  miles  from  Petersburg, 
and  having  accomplished  the  object  of  his 
expedition  and  unable  to  go  farther,  determined 
to  return.  Marching  at  midnight,  he  moved 
eastward  80  miles,  through  Christianburg  and 
Greensboro,  crossing  the  Meherrin  River,  at  Saf- 
ford's  bridge,  and  arriving  at  the  Double  Bridges 
of  the  Nottoway  in  the  afternoon  of  the  28th. 
He  was  then  ten  miles  west  of  Jarratt's  Station 
of  the  Weldon  Railroad.  Ascertaining  that  but 
1,000  Confederate  cavalry  and  infantry  held 
Stony  Creek  Depot,  on  the  Weldon  Railroad,  ten 
miles  northeast,  he  moved  rapidly  to  cross  the 
railroad  tWo  miles  south  of  that  point.  Gen. 
Lee  had  been  kept  well  informed  of  Wilson's 
movements  and,  to  intercept  his  return,  had  sent 
Gen.  Hampton,  with  his  cavalry  division,  on  the 
27th  to  Stony  Creek  Depot,  where  he  arrived 
at  noon  of  the  28th,  Fitzhugh  Lee's  division 
following  as  far  as  Reams'  Station,  ten  miles 
north  of  Stony  Creek  and  about  the  same  dis- 
tance south  of  Petersburg.  When  Wilson  ar- 
rived at  the  crossing  of  the  Stony  Creek  Depot 
and  the  Dinwiddle  Court  House  roads,  he  was 
attacked  by  Hampton's  outpost,  the  contest  con- 
tinuing until  10  P.M.  Wilson  now  endeavored 
to  evade  Hampton  by  marching  westward  to  the 
old  stage  road  to  Petersburg,  thence  entirely 
around  him  to  reach  the  left  of  the  Army  of  the 
Potomac.  Kautz  led  the  advance,  but  before 
Wilson  could  withdraw  all  of  his  own  division, 
early  in  the  morning  of  the  29th,  he  was  at- 
tacked in  flank  and  front  by  Hampton  and 
driven  back  on  the  road  to  the  Double  Bridges, 
and  his  command  much  scattered,  Hampton 
following  two  miles,  then  turning  back  to  in- 
tercept him  should  he  attempt  to  cross  the 
Weldon  Railroad  at  or  near  Reams'  Station; 
but  Wilson's  main  body  had  passed  the  stage 
road  before  Hampton  reached  it,  who  only 
struck  Wilson's  rear.  Wilson  reached  Reams' 
Station  at  9  a.m.,  where  he  found  Kautz,  who 
had  preceded  him  two  hours,  and  engaged  Fitz- 
hugh Lee's  cavalry  and  some  of  Gen.  Mahone's 
infantry  intrenched.  Wilson  had  expected  to 
find  the  Weldon  road  held  by  the  Army  of  the 
Potomac;  and  now,  finding  himself  so  nearly 
surrounded,  he  issued  all  his  ammunition,  de- 


stroyed his  wagons  and  caissons,  and  at  noon 
began  to  move  back  by  the  Boydton  road  a:^ 
Double  Bridges  to  the  south  side  of  the  Notto- 
way, intending,  after  crossing  the  river,  to  move 
eastward  about  20  miles  and  then  turn  north 
again.  But  Fitzhugh  Lee  had  moved  his  divi- 
sion past  his  left  and  two  brigades  of  infantry, 
under  Gen.  Mahone,  sent  down  the  railroad 
from  near  Petersburg,  attacked  Wilson  in  front, 
Fitzhugh  Lee  attacked  him  in  flank  and  rear, 
Kautz  was  cut  off,  and  Wilson's  whole  rear  was 
thrown  into  confusion.  Kautz  escaped,  crossed 
the  railroad  near, Reams'  Station,  and  got  within 
the  lines  of  the  Army  of  the  Potomac,  abandon- 
ing his  artillery,  and  having  1,000  of  Wilson's 
men  with  him,  500  of  his  own  remaining  with 
Wilson.  At  Stony  Creek  Wilson's  rear  was 
again  attacked  and  thrown  into  some  disorder; 
but  pushing  on,  he  crossed  the  Nottoway  before 
midnight,  and  then  moved  eastward  to  Jarratt's 
Station,  where  he  halted  until  daylight  of  the 
30th,  when  he  continued  eastward,  crossed  the 
Nottoway  again  at  Peter's  bridge,  rested  five 
hours,  and  at  6.30  p.m.  resumed  the  march  for 
Blunt's  bridge  over  the  Blackwater.  The  bridge 
had  been  in  great  part  destroyed,  and  the  river 
was  not  fordable.  A  hard  hour's  work  repaired 
the  bridge,  which  was  crossed  and  destroyed, 
just  as  Hampton  and  Fitzhugh  Lee  came  up. 
The  Confederates  here  ceased  pursuit,  and  Wil- 
son arrived  at  Light  House  Point,  in  the  after- 
noon of  2  July.  He  had  been  gone  ten  days,  had 
marched  over  330  miles,  and  had  destroyed  more 
than  60  miles  of  railroad.  His  loss  in  both 
divisions  was  240  killed  and  wounded,  and  1,261 
captured  or  missing;  12  field-guns  and  4  moun- 
tain howitzers  were  abandoned ;  and  all  his 
wagons  were  burned  or  captured.  Consult: 
•Official  Records, >  Vol.  XL.;  Humphreys,  <The 
Virginia  Campaign  of  1864-5.* 

E.  A.  Carman. 

Well,  a  natural  flowing  spring;  excava- 
tions for  water,  which  are  among  the  most  an- 
cient permanent  human  constructions.  The 
wells  of  the  Sahara  are  square  holes  cut  in  the 
sand,  beneath  which,  in  most  places,  lies  a  con- 
tinuous sheet  of  water  at  convenient  distances 
for  digging.  The  Greek  and  Roman  wells  were 
provided  with  a  curb,  long  before  well  sweeps 
or  pulleys  were  invented,  as  the  deeply  worr 
grooves  in  the  curbs  of  ancient  wells  prove. 

Wel'land  Canal,  Ontario,  Canada,  a  ship 
canal  extending  from  Port  Colbome  to  Port 
Dalhousie,  across  the  neck  of  land  west  of  the 
Niagara  River  and  Falls,  and  maintaining  con- 
tinuous navigation  between  Lake  Erie  and  Lake 
Ontario.  It  traverses  Wellayd  County,  and 
near  Welland,  the  capital  [pop.  (1901)  1,8631, 
the  Welland  or  Chippewa  River  forms  part  of 
its  course.  The  canal  is  26^  miles  long,  14 
feet  deep,  and  surmounts  a  rise  of  362^4  feet 
by  25  locks.  It  was  begun  in  1824  and  was 
opened  to  travel  in  1833.  It  was  enlarged  in 
1871,  and  again  in  1900,  the  total  amount  ex- 
pended on  its  construction  to  30  June  1900 
amounting  to  $24,293,587.  The  canal  is  open 
to  navigation  on  an  average  about  240  days  in 
the  year;  an  average  of  2,200  vessels,  transport- 
ing 790,000  tons  of  freight,  pass  through  an- 
nually; and  the  annual  collection  of  tolls  on 
freight,  passenger,  and  vessels  averages  about 
$225,000.    See  Canals. 


Digitized  by 


Google 


WELLDON  — WELLESLEY  COLLEGE 


Well'don,  James  Edward  Cowell,  English 
P'e'ate  and  educator :  b.  Tonbridge,  Kent,  25 
April  1854.  He  was  educated  at  Cambridge, 
was  head  master  of  Dulwich  College  1883,  and 
of  Harrow  School,  1885-98.  In  the  last  named 
year  he  was  appointed  to  the  bishopric  of  Cal- 
cutta and  as  such  was  metropolitan  of  India. 
He  resigned  in  1902  and  returned  to  England, 
where  he  was  made  canon  of  Westminster.  Be- 
sides standard  translations  of  Aristotle's  'Poli- 
tics,* 'Rhetoric,'  and  'Nicomachean  Ethics,* 
he  has  published:  'Sermons  Preached  to  Har- 
row Boys'  (1887) ;  'The  Spiritual  Life  and 
Other  Sermons'  (1888)  ;  'The  Hope  of  Immor- 
tality' (1898);  'The  Revelation  of  the  Holy 
Spirit'   (1902). 

Welle-Makwa,  wel'le-mak'wa,  Central 
Africa,  the  most  important  affluent  of  the 
Ubangi  (q.v.),  a  tributary  of  the  Kongo.  Its 
source  is  on  the  western  slope  of  Mount  Emin 
Pasha,  and  after  a  course  of  about  400  miles 
through  a  fertile  and  rich  country  to  the  north 
and  east  of  the  Kongo,  it  flows  into  the  Ubangi 
at  Dayu,  opposite  Yakoma,  at  the  confluence  of 
two  other  headstreams.  The  identity  of  the 
Welle-Makwa,  was  uncertain  for  many  years; 
explorers  thought  it  was  a  different  stream  to 
the  Ubangi,  but  their  connection  was  fully  es- 
tablished in  1888,  and  the  river  throughout  its 
entire  length  is  sometimes  called  the  Welle- 
Makwa. 

Wel'ler,  Reginald  Heber,  American  Prot- 
estant Episcopal  bishop:  b.  Jefferson  City,  Mo., 
6  Nov.  1857.  He  studied  at  the  University  of 
the  South  1875-7,  and  was  graduated  from  the 
Nashotah  Theological  Seminary,  Wisconsin,  in 
1884.  Ordained  to  the  priesthood  in  the  last 
named  year  he  was  rector  of  Eau  Claire,  Wis., 
1884-8;  of  Waukesha,  Wis.,  1888-90;  and  of 
Stevens  Point,  Wis.,  1890-1900.  He  was  cpn- 
secrated  bishop-coadjutor  of  Fond  du  Lac  in 
November  J?>oo,  the  somewhat  spectacular  cere- 
monial practised  on  this  occasion  calling  forth 
more  or  less  criticism 

Welles,  welz,  Gideon,  American  states- 
man: b.  Glastonbury,  Conn.,  I  July  1802;  d. 
Hartford,  Conn.,  11  Feb.  1878.  He  studied  at 
Norwich  University,  Vt.,  but  did  not  complete 
the  course  there,  and  for  a  time  turned  his 
attention  to  the  study  of  law.  In  1826,  how- 
ever, he  entered  journalism  as  editor  of  the 
Hartford  Times,  which  under  his  management 
became  one  of  the  leading  Democratic  papers 
of  the  State.  He  was  one  of  the  first  publicly 
to  advocate  Andrew  Jackson's  election  to  the 

Presidency,  and  always  warmly  supported  him. 
n  1827-35  he  was  a  member  of  the  Connecticut 
legislature,  and  both  as  legislator  and  editor 
advocated  the  abolition  of  imprisonment  for 
debt,  opposed  the  practice  of  special  legisla- 
tion, and  succeeded  in  obtaining  the  passage  of 
general  laws  for  the  incorporation  of  business 
corporations.  In  1836  he  resigned  the  editor- 
ship of  the  Times,  but  continued  to  write  for 
that  paper.  In  1835,  1842,  and  1843  he  was 
chosen  State  comptroller;  in  1836-41  he  was 
postmaster _  of  Hartford;  and  in  1846  was  ap- 
pointed chief  of  the  bureau  of  provisions  and 
clothing  in  the  Na^  Department,  which  office 
he  held  till  1849.  He  had  always  been  opposed 
to  the  extension  of  slave  territory,  and  on  the 
organization  of  the  Republican  party  in  1855, 
became  identified  with  it,  and  was  Republican 


candidate  for  governor  of  Connecticut  in  1856; 
and  a  member  of  the  national  committee.  In 
1861  he  was  appointed  secretary  of  the  navy, 
and  conducted  the  affairs  of  his  department  with 
marked  executive  ability  throughout  the  Civil 
War;  he  continued  in  office  under  President 
Johnson  till  1869.  He  was  later  affiliated  with 
the  Liberal  Republicans,  and  in  1876  was  a  sup- 
porter of  Tilden.  He  wrote  'Lincoln  and  Sew- 
ard' (1874). 

Wellesley,  welz'li,  Arthur.  See  Welung- 
TON,  Arthur  Wellesley,  Duke  of. 

Wellesley,  Richard  CoUey,  Viscount  anb 
Marquis,  British  statesman:  b.  Dublin  20  June 
1760;  d.  London  26  Sept.  1842.  He  was  edu- 
cated at  Oxford  and  on  his  majority  took  his 
seat  as  Earl  of  Momington  in  the  Irish  Hbuse 
of  Peers.  Three  years  after  he  was  returned 
to  the  British  House  of  Comipons  as  member 
for  Beeralston  and  afterward  sat  for  Windsor 
(1787-96),  and  for  Old  Sarum  (1796-7).  He 
was  appointed  governor-general  of  India  in 
1797,  and  in  1799  created  Marquis  Wellesley  in 
the  Irish  peerage.  His  administration,  both  for 
its  ability  and  the  large  accessions  of  territory 
made  under  it  by  the  conquest  of  Mysor  and 
the  humbWng  of  the  Mahrattas,  and  in  1809 
became  foreign  secretary  under  Mr.  Perceval. 
In  1812  he  resigned  his  place  chiefly  because  he 
was  in  favor  of  Catholic  emancipation,  and  did 
not  return  to  office  till  1821,  when  he  became 
lord-lieutenant  of  Ireland.  This  post  he  re- 
tained till  1825,  when  he  was  removed  from  it 
by  his  brother,  the  Duke  of  Wellington,  who 
was  an  opponent  of  emancipation  and  had  be- 
come prime  minister.  In  the  Grey  ministry  he 
held  the  office  of  lord-steward  till  1833,  when 
he  again  became  lord-lieutenant  of  Ireland. 
Displaced  in  the  following  year  by  the  Peel 
ministry,  he  afterward  held  the  office  of  lord- 
chamberlain  for  a  few  months  of  1835.  Con- 
sult: Martin,  'Indian  Despatches,  Minutes,  and 
Correspondence  of  the  Marquis  Wellesley' 
(1836-7),  and  biographies  by  Torrens  (1880), 
Malleson  (1889),  and  Hutton  (1893). 

Wellesley,  Mass.,  town  in  Norfolk 
County;  on  the  Boston  &  Albany  Railroad,  14 
miles  west  of  Boston.  It  was  incorporated  as  a 
town  in  1881,  and  includes  the  villages  of 
Wellesley,  Wellesley  Hills,  and  Wellesley 
Farms.  It  is  principally  a  residential  town, 
with  many  broad  streets  and  handsome  resi- 
dences. It  is  the  seat  of  Wellesley  College 
(q.v.),  and  also  of  Dana  Hall,  a  secondary 
school  for  girls;  Wellesley  School,  and  Rock 
Ridge  Hall,  secondary  schools  for  boys;  and 
two  Roman  Catholic  academies,  the  Academy 
of  the  Assumption  for  girls,  and  Saint  Joseph's 
Academy  for  boys.  There  is  also  a  public  high 
school  at  Wellesley  Hills,  founded  in  1865,  and 
a  public  library  of  about  12,000  volumes  (1904)- 
The  government  is  vested  in  the  town-meeting 
and  the  selectmen,  chosen  annually.  The  water- 
works are  owned  and ,  operated  by  the  town. 

Pop.    (TQIO)    5,413. 

Wellesley  College,  a  college  for  women 
located  at  Wellesley,  Mass.  It  was  founded  by 
Henry  F.  Durant  to  give  "to  young  women  op- 
portunities for  education  equivalent  to  those 
usually  provided  in  colleges  for  young  men.* 
The  charter  was  obtained  in  1870,  and  the  col- 
lege first  opened  to  students  in  1875.  It  is 
non-sectarian  in  control ;   three  representatives 
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of  the  alumna  serve  on  the  board  of  trustees. 
In  1888-94  the  system  of  elective  courses  was 
established  which  is  still  in  force.    The  college 

•confers  one  baccalaureate  degree,  A.B.,  and  the 
graduate  degree,  A.M.  Certain  courses  are  re- 
quired in  mathematics,  philosophy,  physiology, 
Bible  history,  English,  some  foreign  language, 
and  natural  sciences;  in  addition  to  the  re- 
quired studies  every  candidate  for  the  degree 
must  take  a  sufficient  amount  of  elective  work 
to  complete  the  equivalent  of  57  one-hour 
courses,  a  one-hour  course  being  a  course  given 
once  a  week  for  one  year;  before  1905  the  re- 
quirement was  59  one-hour  courses.  Of  these 
electives  18  one-hour  courses  must  be  taken  in 
one  of  the  following  ways:  9  in  each  of  two 
subjects,  related  or  unrelated;  9  in  one  subject 
with  9  divided  between  two  tributary  subjects; 
12  in  one  subject  with  6  in  a  tributary  subject; 
12  in  one  subject  with  6  divided  between  two 
tributary  subjects.  Pedagogical  courses  are  of- 
fered in  the  history  and  science  of  education 
and  in  methods  of  teaching;  art  and  music  are 
included  in  the  curriculum;  the  courses  in  his- 
tory and  theory  in  both  departments  count 
toward  the  deg^^ee;  studio  work  in  art  counts 
toward  the  degree  after  one  course  in  history  is 
completed;  the  regular  practical  work  in  music 
does'  not  count  toward  a'  degree.  A  full  course 
in  music  leading  to  the  certificate  of  the  depart- 
ment may  be  taken  by  candidates  for  the  A.B. 
degree  who  remain  at  the  college  five  years. 
The  college  contributes  toward  the  support  of 
the  American  School  of  Classical  Studies  in 
Athens,  the  American  School  of  Classical 
Studies  in  Rome,  the  Marine  Biological  Labora- 
tory at  Wood's  Holl,  and  the  women's  table  at 
the  Zoological  Station  at  Naples.  There  are 
44  scholarships  for  undergraduates  and  one 
graduate  fellowship.  The  students  maintain 
literary  and  dramatic  societies  and  a  number 
of  the  Greek  letter  societies.  The  campus  has 
a  particularly  beautiful  situation  witnin  the 
limits  of  the  town ;  it  includes  a  lake  which  af- 
fords excellent  opportunity  for  rowing  and 
skating;  on  this  lake  is  held  the  annual  "Float.'' 
The  buildings  include  College  Hall,  the  Fams- 
worth  Art  Building,  the  observatory,  Houghton 
Memorial  Chapel,  and  the  residence  halls  or 
"cottages  for  students.  In  1903  an  addition  to 
the  endowment  of  $150,000  was  raised  to  offset 
the  gift  from  John  D.  Rockefeller  of  a  central 
heatmg  plant;  the  productive  funds  amount  to 
$836,342  (in  1904).  The  library  contains ^,000 
volumes,  including  the  Gertrude  Memorial  Li- 
brary, the  Library  of  American  Linguistics,  and 
other  special  and  departmental  libraries.  The 
students  in  1910  numbered  1,375  and  the  faculty 
125;  about  42  per  cent  of  the  graduates  have 
become  teachers. 

Wellesley  Islands,  Australia,  in  the  Guit 
of  Carpentaria,  are  politically  attached  to 
Queensland.  Mornington,  the  northernmost  and 
largest  island,  is  40  miles  long  by  15  miles 
broad. 

Wellhausen,  vel'how-zSn,  Julius,  German 
Orientalist  and  Biblical  scholar:  b.  Hameln, 
Hanover,  17  May  1844.  He  studied  theology  in 
the  University  of  Gottingen,  in  1872  was  ap- 
pointed professor  of  theology  in  Greifswald  Uni- 
versity, but  resigned  in  1882  because  he  could 
no  longer  hold  the  accepted  views  of  Scriptural 

'  inspiration.    He  went  to  Halle  as  extraordinary 


professor  of  Oriental  languages,  and  in  1885  was 
appointed  to  an  ordinary  professorship  at  Mar- 
burg, whence  in  1892  he  removed  to  Gottingen 
to  occupy  a  similar  post.  In .  1871  he  published 
a  text-critical  work  on  the  books  of  Samuel, 
and  in  1874  appeared  his  treatise  'Die  Pharisaer 
und  die  Sadducaer.*  The  first  volume  of  a 
'Geschichte  Israels*  was  issued  in  1878,  and  a 
second  edition  of  it  in  1883,  under  the  title, 
'Prolegomena  zur  Geschichte  Israels'  (5th  ed., 
1899).  The  'Prolegomena'  was  translated  into 
English  in  1885  by  Black  and  Menzies,  with  a 
preface  by  W.  Robertson  Smith,  the  volume 
containing  also  a  reprint  of  his  article^  'Israel' 
contributed  to  the  'Encyclopaedia  'Britannica' 
(9th  edition).  The  last-mentioned  article  was 
published  separately  in  1881  as  a  'Sketch  of  the 
History  of  Israel  and  Judah'  (3d  ed.,  1891), 
and  included  in  a  German  form,  as  an  'Abriss' 
der  Geschichte  Israels  und  Judas,'  in  th£  ist 
volume  of  his  'Skizzen  und  Vorarbeiten'  (1884- 
92).  More  recently  the  'Abriss'  has  been 
amplified  to  form  a  work  on  'Israelitische  und 
Judische  Geschichte'  (1894;  4th  ed.  1901).  His 
masterly  treatise  on  'Die  Composition  des  Hexa- 
teuchs  und  der  historischen  Bucher  des  Alten 
Testaments'  (1885;  3d  ed.  1899)  originally 
appeared  in  the  'Jahrbucher  fur  deutsche  The-, 
ologie'  (1876-7).  Later  works  are:  'Muham- 
med  in  Medina'  (1882) ;  'Der  arabische  Josip- 
pus>  (1897);  'Reste  arabischen  Heidentums' 
(2d  ed.  1897),  first  published  in  the  'Skizzen 
und  Vorarbeiten' ;  'Die  Kleinen  Propheten 
ubersetzt,  mit  Noten'  (1892;  3d  ed.  1898); 
'Das  Evangelium  Marci'  (1903). 

Welling,  James  Clarke,  American  educa- 
tor :  b.  Trenton,  N.  J.,  14  July  1825 ;  d.  Hartford, 
Conn.,  4  Sept  1894.  He  was  graduated  from 
Princeton  in  1844,  was  appointed  associate  prin- 
cipal in  the  New  York  Collegiate  School  in 
1848,  and  in  1856-65  was  literary  editor  of  the 
Washington  'National  Intelligencer.'  He  was 
clerk  of  the  United  States  court  of  claims  in 
1862-7,  in  1867-70  was  president  of  Saint  John's 
College,  Annapolis,  Md. ;  occupied  the  chair  of 
belles-lettres  at  Princeton  in  1870-1 ;  and  in 
1871-94  was  president  of  Columbian  University, 
Washington,  D.  C.  He  was  a  regent  of  the 
Smithsonian  Institution,  president  of  the  Cor- 
coran Gallery  of  Art,  and  also  of  the  Philo- 
sophical and  the  Anthropological  Societies  of 
Washington. 

Wel'Iington,  Arthur  Welleslejr,  Duke  or, 
British  soldier  and  statesman:  b.  1769;  d.  Wal- 
mer  Ostle,  England,  14  Sept.  1852.  He  was  the 
fourth  son  of  the  ist  Earl  of  Mornington.  His 
mother  was  the  eldest  daughter  of  the  ist  Vis- 
count Dungannan.  He  was  educated  at  Eton, 
privately  at  Brussels,  and  finally  at  the  Military 
College  of  Angers.  On  7  March  1787  he  re- 
ceived a  commission  as  ensign  in  the  73d  Foot 
He  was  gazetted  under  the  name  of  Wesley,  the 
family  name  till  changed  by  his  brother  to  Wel- 
lesley. After  a  rapid  series  pf  changes  and 
promotions  he  attained  by  purchase  in  September 
1793  the  command  as  lieutenant-colonel  of  the 
33d  Regiment,  in  which  he  had  attained  his 
majority  in  April  of  the  same  year.  In  1790  he 
was  returned  to  the  Irish  Parliament  for  the 
family  borough  of  Trim,  in  the  country  of 
Meatn.  In  May  1794  he  sailed  with  his  regiment 
for  Flanders  to  join  the  army  of  the  Duke  of 
York.    In  1796  he  joined  his  regiment  at  the 
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Cape,  arrived  at  Calcutta  in  February  1797,  and 
was  attached  to  the  Bengal  service.  Later  the 
3_3d  Regiment  was  attached  to  the  Nizam's  con- 
tingent in  the  Deccan  with  Wellesley  in  com- 
mand. The  army  entered  Mysore  in  March 
1799.  An  engagement  took  place  at  Mallavelly 
on  the  27th,  in  which  Wellesley,  who  commanded 
the  left  wing,  turned  the  right  of  the  enemy. 
He  was  subsequently  employed  to  dislodge  the 
enemy  from  their  posts  in  front  of  Seringapatam, 
and  after  the  capture  of  that  capital  was  ap- 
pointed, July  1799,  to  its  command.  During  his 
administration  he  was  compelled  to  take  up 
arms  against  Dhundiah  Waugh,  a  robber  chief, 
who  styled  himself  "King  of  the  Two  Worlds.* 
Wellesley  overtook  and  routed  him  with  a  small 
body  of  cavalry  10  Sept.  i8oo.  In  April  1802 
"Wellesley  attained  the  rank  of  major-general. 
Early  in  1803  he  was  appointed  to  the  command 
■of  a  force  destined  to  restore  the  Peishwa  of 
the  Mahrattas,  driven  from  his  capital  by  Holkar. 
This  operation  successfully  performed,  the  other 
Mahratta  chiefs,  Scindia  and  the  Raja  of  Berar, 
showed  hostile  designs  against  the  British,  and 
Wellesley  was  appointed  to  the  chief  military 
and  political  commaiyl  in  the  operations  against 
them.  After  an  active  campaign,  in  which  he 
took  Ahmednagar  and  Arungabad,  he  encoun- 
tered a  powerful  Mahratta  army,  assisted  by 
French  officers,  at  Assaye  (23  September)  and 
entirely  defeated  it.  The  parallel  successes  of 
•General  Lake,  and  the  defeat  of  the  Raja  of 
Berar  by  Wellesley  at  Argaum  on  29  November, 
compelled  the  submission  of  the  Mahrattas,  and 
peace  was  restored  on  conditions  drawn  up  by 
the  successful  general.  The  fame  of  Wellesley's 
achievements  had  now  spread  over  India.  Be- 
fore leaving  Madras  he  received  his  appointment 
as  K.C.B.  and  the  thanks  of  both  houses  of 
Parliament  He  sailed  for  England  on  10 
March   1805  and   arrived  in   September. 

On  10  April  1806  Wellesley  married  Lady 
Catherine  Pakenham,  third  daughter  of  the  Earl' 
of  Longford.  He  had  previously  been  elected 
and  distinguished  himself  in  the  House  of  Com- 
mons by  the  defense  of  his  brother's  adminis- 
tration in  India.  In  April  1807  he  was  appointed 
chief  secretary  for  Ireland,  and  in  August  re- 
ceived the  command  of  the  reserve  in  the  ex- 
pedition to  Copenhagen  under  Lord  Cathcart 
and  Admiral  Gambier.  He  took  Kioge  29  April, 
the  only  land  operation  of  importance.  On  re- 
turning he  resumed  his  duties  as  secretary,  and 
received  the  thanks  of  Parliament  for  his  share 
in  the  expedition.  On  25  April  1808  he  attained 
the  rank  of  lieutenant-general. 

In  June  Wellesley  received  the  command  of 
a  force  destined  to  operate  in  the  north  of 
Spain  and  Portugal  in  aid  of  the  revolt  against 
Napoleon.  On  30  July  he  anchored  in  Mondego 
Bay,  and  landed  his  troops  at  Figueira.  The 
English  began  their  southward  march  on  8 
August  Wellesley  moved  on  the  coast  road  to 
Torres  Vedras.  At  Roli<;a  he  encountered  about 
5,000  men  under  Delaborde,  whom  Junot  had 
sent  in  advance  to  arrest  his  progress.  This 
corps,  after  a  spirited  resistance,  was  driven 
back  and  retired  to  Torres  Vedras.  Wellesley 
now  drew  nearer  the  coast,  reaching  Vimeiro 
on  the  19th,  where  he  was  reinforced  by  two 
brigades  from  England,  raising  his  force  to 
17,000.  At  the  same  time  he  was  superseded  in 
the  command.    The  government  had  determined 


to  increase  their  army  in  the  Peninsula,  and 
had  appointed  Sir  Hew  Dalrymple  to  the  chief 
command,  with  Sir  Harry  Burrard  as  second, 
and  )Vellesley,  Moore,  Hope,  Paget,  and  Fraser 
as  divisional  commanders.  Junot  determined  to 
attack  the  English  on  the  land  side  while  they 
were  in  the  immediate  neighborhood  of  the  sea. 
The  attack  was  made  on  21  August,  and  Junot 
was  beaten.  After  the  battle  Junot  proposed  an 
armistice,  the  result  of  which  was  the  famous 
Convention  of  Cintra,  by  which  the  French 
agreed  to  evacuate  Portugal  on  condition  of 
being  conveyed  to  France  with  their  arms  and 
baggage.  Public  feeling  in  England  over  the 
excessive  liberality  of  the  terms  ran  so  high 
that  the  generals  were  recalled  to  be  examined 
by  a  board  of  inquiry,  but  their  conduct  was 
approved  of  and  commended.  Wellesley  pro- 
ceeded to  Ireland  in  December  as  chief  secre- 
tary, and  early  in  1809  received  the  thanks  of 
bodi  houses  of  Parliament  for  his  conduct  of 
the  campaign. 

In  the  latter  part  of  1808  Napoleon  overran 
Spain  with  200,000  men,  and  Sir  John  Moore, 
pursued  by  Soult,  carried  the  British  army  to 
Coruiia,  where  it  embarked  for  England.  Lisbon 
was  still  held  by  Sir  John  Cradock,  and  a  British 
force  occupied  Cadiz,  when  Wellesley  was  ap- 
pointed to  assume  the  chief  command  in  the 
Peninsula.  He  arrived  at  Lisbon  22  April  1809. 
He  advanced  against  Soult  at  Oporto,  and  the 
French  were  flirown  into  confusion  and  re- 
treated precipitately.  Soult  now  retired  to  Gali- 
cia,  followed  by  Wellesley  to  the  frontiers  of 
Portugal,  and  harassed  by  the  insurgent  Portu- 
guese. The  Peninsula  was  at  this  time  occupied 
by  about  250,000  French  troops;  but  after  the 
departure  of  Napoleon  the  independence  or  in- 
subordination of  the  French  marshals  prevented 
effective  co-operation  of  the  different  armies, 
and  the  French  command  never  extended  be- 
yond the  districts  occupied  by  their  armies.  The 
British  commander  had  a  series  of  difficulties 
to  contend  with.  First  was  the  smallness  of  the 
armies  on  which  he  could  rely.  The  numbers 
of  the  British  were  always  comparatively  insig- 
nificant, and  reinforcements  were  slowly  and 
scantily  supplied.  Almost  as  formidable  was 
the  _  difficulty  of  co-operating  with  his  allies. 
Spain  and  Portugal  were  without  regular  gcrv- 
ernments.  The  Portuguese  officers  even  had 
mostly  fled  to  Brazil,  but  the  Portuguese  troops, 
carefully  drilled  by  Beresford  and  placed  under 
the  command  of  British  officers,  soon  became 
a  tractable  and  efficient  force.  It  was  far  other- 
wise with  the  Spaniards.  The  junta  and  the 
generals  were  alike  ipfnorant,  incompetent,  and 
self-conceited,  and  with  the  raw  levies  which 
constituted  the  Spanish  armies  it  was  positively 
dangerous  to  co-operate.  Even  with  the  Portu- 
guese government  Wellington  had  natural  but 
formidable  difficulties  _  to  contend  with.  The 
subsistence  of  the  armies  was  a  constant  source 
of  danger  and  embarrassment  both  in  Spain  and 
Portugal.  The  resources  of  the  country  were 
oppressed  by  the  armies  of  three  nations.  The 
French  took  all  they  wanted  and  wasted  much 
more.  The  Spanish  armies,  numerous  and  in- 
efficient, were  a  sufficient  weight  for  the  junta, 
which  always  supplied  with  rtluctance  the  wants 
of  the  British,  who  had  commonly  much  greater 
difficulty  in  procuring  provisions  for  money  than 
either  of  the  other  armies  had  in  seizing  them. 
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*  Through  all  these  difficulties  Wellington  adhered 
with  undeviating  patience  and  constancy  to  the 
strict  principles  of  discipline  he  had  laid  down. 
He  remonstrated  with  herculean  labor,  and  wjth 
admirable  spirit,  as  his  despatches  show,  with 
authorities  of  all  kinds ;  but  he  never  under  the 
great  temptation  took,  or  suffered  others  to 
take,  violent  means  to  supply  his  most  pressing 
wants. 

By  a  misunderstanding  between  Soult,  who 
held  the  command  in  the  north  of  Spain,  and 
Ney,  who  was  under  him,  Galicia  was  evacuated 
by  both  marshals,  and  never  afterward  recov- 
ered, a  valuable  result  of  Wellesley's  first  cam- 
paign. To  co-operate  with  the  Spanish  armies, 
Wellesley  had  determined  to  advance  into  Spain, 
which  he  did  in  July  by  the  north  of  the  Tagus. 
Nearly  every  important  fortress  in  Spain  was 
in  the  hands  of  the  French. 

The  victory  of  Talavera,  27-38  July,  earned 
Wellesley  the  titles  of  Baron  Douro  and  Vis- 
count Wellington.  Next  day  the  French'  re- 
treated across  the  Alberche,  and  broke  up  their 
army.  The  first  invasion  of  Spain  had  resulted 
in  nothing  but  a  series  of  movements  among 
the  French  troops.  Wellington  at  this  time  sur- 
veyed the  lines  of  Torres  Vedras,  and  formed 
his  plan  of  fortifications  for  their  defense.  An- 
ticipating that  invasion  would  come  from  the 
north,  he  left  General  Hill  to  guard  the  Tagus, 
and  fixed  his  headquarters  at  Viseu. 

The  French  in  the  meantime  were  largely 
reinforced.  Soult  was  in  Andalusia  with  60,000 
men  threatening  the  south  of  Portugal,  while  in 
the  north  the  army  of  Portugal  was  concentrat- 
ing to  the  extent  of  70,000  to  80,000,  and  the 
veteran  Massena  was  appointed  to  command  it. 
Wellington  was  able  to  bring  into  the  field  from 
50,000  to  60,000  British  and  Portuguese  troops. 
The  French  invested  the  Spanish  fortress  of 
Ciudad  Rodrigo  early  in  June,  and  took  it  on 
10  July.  They  then  advanced  to  the  Coa,  from 
which  the  British  retired.  Almeida  was  cap- 
tured on  27  August.  Wellington  fell  back  on 
the  valley  of  the  Mondego.  In  the  middle  of 
September  Massena  began  his  march  down  the 
right  bank  of  the  river.  At  the  Sierra  de  Bu- 
saco,  a  high  ridge  in  front  of  Coimbra,  Welling- 
ton made  a  stand  and  repulsed  the  French. 
After  the  battle  Massena  turned  Wellington's 
position,  who  retreated  to  Leiria,  where  he 
halted  two  days.  On  8  October  he  entered  his 
lines,  just  as  the  autumnal  rains  were  beginning 
to  fall.  A  powerful  fleet  and  a  flotilla  of  gun- 
boats on  the  Tagus  contributed  to  their  defense. 
Massena  was  wholly  unprepared  for  his  recep- 
tion, and  after  some  vain  demonstrations  he 
retired  from  their  front.  The  Portuguese  parties 
had  cut  off  his  communications  with  Spain,  and 
sickness  was  rapidly  diminishing  his  numbers. 
On  15  November  he  fell  back  to  Santarem. 
Napoleon  ,  recommended  to  waste  the  English 
with  contiiiual  engagements  of  advanced  guards, 
and  sent  Soult  instructions  to  co-operate  with 
Massena.  But  Soult,  with  the  blockade  of  Ca- 
diz and  with  the  Spaniaids  on  his  hands,  could 
only  spare  a  sufficient  force  to  besiege  Badajoz. 
In  March  181 1  Massena  was  compelled  to  begin 
his  retreat,  which  he  conducted  with  great  skill. 
The  French  crossed  the  Agueda  on  6  April. 
Wellington  estimated  their  loss  in  the  campaign 
at  not  less  than  45,000.  Wellington  blockaded 
Almeida,  and  cantoning  his  army  between  the 
Coa  and  the  Agueda.  returned  to  Badajoz,  which 


had  been  taken  by  Soult  and  invested  by  Beres- 
ford.  He  was  speedily  recalled  by  an  aggressive 
movement  of  Massena  to  relieve  Almeida. 
Wellington  took  up  a  position  to  cover  the  for- 
tress at  Fuentes  de  Onoro,  where  he  was  at- 
tacked by  Massena  with  a  superior  force.  In 
this  battle  he  performed  the  exceedingly  critical 
operation  of  chatigpng  his  front  in  presence  of 
the  enemy.  The  maneuver  was  successful,  and 
Massena  was  repulsed.  Almeida  surrendered  a 
few  days  after  the  battle,  and  Massena  was  about 
the  same  time  superseded  by  Marmont.  Soult 
in  the  meantime  had  been  defeated  by  Beresford 
at  Albuera  in  an  attempt  to  relieve  Badajoz. 
Wellington  returned  to  prosecute  the  siege,  and 
Marmont  also  moved  south  to  join  Soult,  but 
afterward  returned  to  Salamanca.  Phis  induced 
Wellington  to  push  the  siege  of  Ciudad  Rodrigo 
in  preference  to  that  of  Badajoz,  and  he  returned 
to  the  Agueda.  Marmont,  however,  advanced 
with  a  superior  force,  and  he  withdrew  to  the 
Coa.    Marmont  returned  to  Salamanca. 

During  the  winter  Wellington  continued  to 
occupy  himself  with  preparations  for  this  siege, 
collecting  his  stores  at  Almeida  under  pretext 
of  repairing  it.  On  6  Jan.  1812,  he  moved  his 
headquarters  to  Gallegos,  invested  Ciudad  Rod- 
rigo on  the  8th,  and  took  it  by  assault  on  the 
I2th.  An  earldom,  a  pension,  and  a  Spanish 
dukedom  rewarded  this  achievement.  Welling- 
ton now  went  south  with  his  principal  force  to 
take  Badajoz;  and  Marmont,  who  had  collected 
his  forces  to  raise  the  siege  of  Ciudad  Rodrigo, 
invaded  Portugal  by  Sabugal,  and  ravaged  the 
country.  Badajoz  was  taken  on  6  April,  with  a 
heavy  loss.  Having  secured  the  frontier  for- 
tresses Wellington  determined  again  to  invade 
Spain.  Leaving  Hill  on  the  southern  frontier 
he  moved  north  with  his  main  army,  and  on  17 
June  reached  Salamanca,  Marmont  retiring  to 
Toro.  The  French  general,  when  he  had  con- 
centrated his  forces,  attempted  by  a  series  of 
pretentious  maneuvers  to  surprise  the  British 
commander,  his  ultimate  object  being  to  cut  him 
off  from  his  communications.  With  this  purpose 
he  crossed  the  Tormes  followed  by  Wellington, 
who  took  up  his  position  between  the  river  and 
two  hills  called  the  Arapiles.  Here  Marmont's 
overdisplay  of  tactics  recoiled  on  hipiself.  Hav- 
ing gained  the  outer  Arapile,  in  extending  his 
left  to  attack  the  British  right  he  gave  Welling- 
ton the  opportunity  he  had  long  desired  of  at- 
tacking him.  Marmont  was  wounded,  and  the 
French  left  and  centre  broken.  Clausel,  who 
attempted  to  re-form  the  army,  was  routed. 
Numerous  prisoners  were  taken  by  the  cavalry 
in  pursuit,  and  the  French  retired  to  Burgos. 
Wellington  reached  Valladolid  on  31  July,  and 
turning  on  Joseph,  who  had  advanced  to  support 
Marmont,  followed  him  to  Madrid,  which  he 
entered  on  12  August.  Hill  was  now  advancing 
to  join  Wellington,  and  Joseph  fell  back  from 
Toledo  to  Almansa  in  Murcia.  These  successes 
compelled  Soult  to  abandon  Andalusia,  and  an 
Anglo-Spanish  force  from  Cadiz  took  Seville. 
Wellington's  next  movement  was  against  the 
army  he  had  defeated  under  Clausel,  which  had 
been  largely  reinforced.  He  left  Hill  in  Madrid 
(i  September),  and  advanced  to  Burgos,  being 
joined  on  his  way  by  a  body  of  Spaniards.  The 
French  retired,  leaving  a  garrison  in  the  castle, 
which  Wellington  deemed  it  necessary  to  take 
before  advancing.  The  siege,  for  want  of  proper 
artillery,  occupied  him  till  21  October.    In  the 
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meantime  the  northern  army  under  Souham 
was  again  advancing,  and  Soult  with  a  powerful 
army  marching  on  Madrid,  which  Hill  had  aban- 
doned to  fall  back  on  Salamanca.  Wellington 
abandoned  the  siege  and  retreated,  closely  fol- 
lowed by  the  French,  who  repeatedly  attacked 
his  rear.  At  Palencia  he  was  joined  by  a  brigade 
from  England.  At  Tudela  Souham  halted  to  wait 
for  Soult,  and  Wellington  proceeded  to  the 
Tormes,  where  he  was  joined  by  Hill,  and  when 
the  French  crossed  the  Tormes  in  force  he  took 
up  his  old  position  at  the  Arapiles.    The  united 

'armies  of  Soult  and  Souham  amounted  to  nearly 
90,000  men.  Wellington's  strength  was  over 
50,000.  The  enemy,  instead  of  attacking,  threat- 
ened his  communications,  upon  which  he  re- 
treated to  the  Agueda,  and  established  his  head- 
quarters at  Ciudad  Rodrigo.  The  French,  not 
being  prepared  to  invade  Portugal,  withdrew 
their  armies  to  cantonments  in  Castile.  General 
Hill's  corps  continued  to  occupy  Estremadura, 
and  the  rest  of  the  British  were  cantoned  on  the 
Portuguese  frontier. 

The  gains  of  this  campaign  were  substantial. 
The  French  had  not  only  been  compelled  to  re- 
inforce their  Spanish  armies  largely  at  the  ex- 
pense of  their  operations  elsewhere,  but  had 
lost  Andalusia,  and  given  the  British  a  footing 
in  Estremadura.  Wellington  received  (18  Au- 
gust) the  title  of  marquis,  and  Parliament  voted 
him  thanks  and  £100,000.  The  failure  of  the 
Russian  campaign  compelled  Napoleon  to  recall 
Soult  from  Spain,  and  Wellington  was  able  to 
)pen  the  campaign  of  1813  with  a  force  of  70,000 
British  and  Portuguese.  He  had  also  been 
appointed  commander-in-chief  of  the  Spanish 
armies.  He  opened  the  campaign  in  May  by 
an  advance  in  the  former  direction,  and  on  12 
June  reached  Burgos,  the  French  retreating  to 
the  Ebro.  Wellington  turned  their  position  by 
crossing  the  Ebro  near  its  source,  and  after  some 
unsuccessful  fighting  they  fell  back  on  Vittoria. 
In  a  strong  position  commanding  the  principal 
roads  through  the  town  they  were  defeated  by 
the  British  on  21  June.  Being  driven  from  the 
town,  while  the  British  left  had  seized  the  Bay- 
onne  road,  by  which  they  retreated,  they  were 
thrown  into  confusion  and  routed.  Wellington 
now  occupied  the  passes  of  the  Pyrenees,  and 
besieged  Pampeluna  and  San  Sebastian.  He  was 
created  field-marshal  and  received  the  Spanish 
title  of  Duke  of  Vittoria.  Soult  was  despatched 
by  Napoleon,  with  the  title  of  lieutenant  of  the 

■  emperor,  to  restore  matters  in  the  Peninsula. 
He  had  still  a  powerful  army  (80,000),  but  after 
a  series  of  engagements,  called  the  battles  of  the 

I  Pyrenees,  he  retreated  into  France.  Some  time 
being  spent  in  pushing  the  sieges  of  Pampeluna 

.  and  San  Sebastian,  the  former  of  which  surren- 

'  dered  31  August,  the  latter  31  October,  Welling- 
ton crossed  the  Bidassoa  in  October,  and  in 

:  November  the  whole  army  descended  from  the 
Pyrenees  into  the  French  plains.  Some  severe 
fighting  occurred  before  the  armies  went  into 
winter  cantonments.  On  27  February  Welling- 
ton defeated  Soult  at  Orthez,  and  the  French 
retreated  to  Toulouse.  Suchet  had  abandoned 
Catalonia,  and  reached  Narbonne.  Another  en- 
gagement took  place  in  front  of  Toulouse  on  10 
April,  in  which  the  French  after  severe  fighting 
were  driven  into  the  town.  Next  day  Soult 
evacuated  Toulouse,  and  Wellington  entered  it 
on  the  I2th.  In  the  afternoon  news  arrived  of 
Napoleon's  abdication,  but  Soult  declined  to  sub- 


mit to  the  provisional  government  without  fur- 
ther advice,  and  Wellington  refused  an  armis- 
tice. Advices  having  arrived  from  Berthier, 
Soult  entered  into  a  convention  on  18,  and 
Suchet  on  19  April.  In  a  sortie  of  the  garrison 
of  Bayonne,  before  the  peace  was  known,  the 
British  suffered  severely.  On  30  April  Welling- 
ton, leaving  his  army  in  quarters,  set  out  for 
Paris.  In  May  he  had  to  visit  Madrid  to  allay 
political  differences  among  the  Spanish  generals, 
and  on  14  June  he  issued  farewell  orders  to  his 
army.  He  was  created  Marquis  of  Douro  and 
Duke  of  Wellington  in  May,  with  an  annuity  of 
£13,000,  commutaWe  for  £3'oo,ooo,  afterward 
£400,000.  He  received  the  thanks  of  both  houses 
of  Parliament  In  July  he  went  as  ambassador 
to  France,  and  he  succeeded  Lord  Castlereagh  as 
British  representative  in  the  Congress  of  Vi- 
enna. In  April  he  took  the  command  of  the 
army  assembled  in  the  Netherlands .  to  oppose 
Napoleon.  (See  France;  Napoleon  I.;  Water- 
loo.) On  his  return  to  England  after  the  resto- 
ration of  peace  he  received  a  vote  of  £200,000 
for  the  purchase  of  the  estate  of  Strathfieldsaye, 
to  be  held  on  presenting  a  colored  flag  at  Wind- 
sor on  18  June  each  year.  Numerous  foreign 
honors  were  showered  upon  him ;  among  others 
he  was  made  field-marshal  of  tha  armies  of 
France,  Russia,  Austria,  and  Prussia. 

With  the  return  of  peace  he  resumed  the 
career  of  politics.  He  accepted  the  post  of 
master-general  of  the  ordnance  with  a  seat  in 
the  cabinet  of  Lord  Liverpool  in  January  1819. 
In  1822  he  represented  Great  Britain  in  the 
Congress  of  Vienna.  In  1826  he  was  appointed 
high-constable  of  the  Tower,  and  went  to  Saint 
Petersburg  as  ambassador  on  the  affairs  of 
Greece.  On  22  Jan.  1827  he  succeeded  the  Duke 
of  York  as  commander-in-chief  of  the  forces. 
On  the  accession  of  Canning  to  office  (April 
1828)  he  set  the  bad  example  of  resigning  this 
post  on  political  grounds.  He  resumed  it  again 
on  the  accession  of  Lord  Goderich.  On  8  Jan. 
1828  he  accepted  the  premiership  and,  resigning 
the  command  of  the  forces,  gave  it  to  Lord  HilL 
During  his  first  year  of  office  he  carried  the 
repeal  of  the  Test  and  Corporation  Acts.  In  Jan- 
uary 1829  he  was  appointed  governor  of  Dover 
Castle  and  lord  warden  of  the  Cinque  Ports. 
This  year  he  carried  the  Catholic  Emancipation 
Bill.  Both  this  and  the  repeal  of  tests  were 
reforms  which  he  had  steadfastly  opposed, 
and  which  he  yielded  to  necessity  rather  than 
conviction.  He  fought  a  duel  in  defense  of  his 
conduct  on  this  bill  with  Lord  Winchilsea  on 
21  March.  In  1830  repeated  motions  for  parlia- 
mentary reform  were  defeated,  but  the  growing 
discontent  throughout  the  coimtry  on  this  sub- 
ject and  a  defeat  in  Parliament  caused  the  resig- 
nation of  the  government  in  November.  His  op- 
position to  reform  made  the  duke  so  unpopular 
that  he  was  assaulted  by  a  mob  on  18  June 
1832,  and  his  life  endangered.  He  accepted  the 
office  of  foreign  secretary  under  Sir  Robert 
Peel,  9  Dec.  1834,  and  retired  with  him,  8  April 
1835.^  In  the  Peel  ministry  in  1841  he  took  a 
seat  in  the  cabinet  without  office.  On  10  Dec 
1842,  on  the  death  of  Lord  Hill,  he  resumed  the 
command  of  the  forces,  which  he  held  till  his 
death.  On  the  return  of  Peel  to  office  in  1846 
he  supported  him  in  carrying  the  repeal  of  the 
corn-laws,  which  up  till  then  he  had  opposed. 
From  this  time  his  general  policy  in  Parliament 
was  to  support  the  government  of  the  day. 


Digitized  by 


Google 


WELLINGTON  —  WELLS 


Consult:  <  Wellington's  Despatches,  i779- 
i8i5,>  edited  by  Colonel  Gurwood  (1834-9)  ; 
'Supplementary  Despatches  and  Memoranda, 
irg4-i8i8,'  edited  by  Wellington's  son  (1858- 
72) ;  'Civil  and  Political  Despatches,  1819-32,' 
edited  by  Wellington's  son  (1869-80) ; 
'Speeches  in  Parliament,*  edited  by  Gurwood 
(1854);  the  'Lives*  by  Brialmont  (1856-7); 
Gleie  (1858-60)  ;  Hamley  (i860)  ;  Browne 
(1888),  composed  of  extracts  from  the  records; 
Hooper  (1889)  ;  Maxwell  (1899)  ;  and  those  of 
Wright  and  Yonge.  Consult  also:  Griffiths, 
'Wellington  and  Waterloo* ;  Napier,  'History 
of  the  Peninsular  War* ;  Ropes,  'Campaign  of 
Waterloo' ;  Oman,  'History  of  the  Peninsular 
War*  (1902)  ;  and  Roberts,  'Rise  of  Welling- 
ton* (1895).  See  also  India;  Peninsular 
War;  Spain. 

Wellington.  Chile,  an  island  off  the  west 
coast  of  Magallanes  Territory,  138  miles  long 
and  35  miles  wide.  Its  northernmost  extremity 
is  Cape  San  Roman. 

Wellington,  Kan.,  city  and  county-seat  of 
Sumner  County;  situated  in  the  south  central 
part  of  the  State,  near  the  southern  boundary, 
on  Slate  Creek,  and  on  the  Atchison,  T.  &  S.  F., 
the  Southern  K.,  and  the  Chicago,  R.  I.  &  P. 
R.R.'s.  It  was  first  settled  in  1871 ;  and  became 
a  city  of  the  third  class  in  1870,  and  a  city  of 
the  second  class  in  1880.  It  is  situated  in  an 
agricultural  region  and  carries  on  an  important 
export  trade  in  grain  and  other  ag^cultural 
products;  it  contains  grain  elevators,  three 
flouring  mills,  plow  works,  and  the  shops  of 
the  Atchison,  Topeka  &  Santa  Fe  Railroad. 
There  are  three  banks  with  a  combined  capital 
of  $175,000.  It  is  the  seat  of  the  Sumner 
County_  High  School.  The  city  government  is 
vested  in  a  mayor  and  a  council  of  10  members, 
half  of  whom  are  elected  each  year;  the  city 
owns  the  waterworks  and  the  electric-light 
plant.  Pop.  (1910)  7,034.  J.  G.  Campbell, 
Editor  of  the  ^Monitor-Press.' 

Wellington,  New  Zealand,  (i)  The  capital 
city  of  New  Zealand,  and  also  of  the  provincial 
district  of  Wellington,  situated  on  Lambton 
Harbor,  on  the  southwest  of  Port  Nicholson, 
an  inlet  of  Cook  Strait,  about  1,200  miles  south- 
east of  Sydney  in  Australia.  Its  fine  harbor  is 
the  safest  and  most  commodious  in  New  Zea- 
land. It  receives  most  of_  the  direct  sea  trade 
of  New  Zealand.  The  principal  buildings  and 
institutions  are;  Government  House,  a  fine 
building  in  Italian  style,  in  its  own  grounds, 
said  to  be  the_  largest  wooden  structure  in  the 
•  Southern  Hemisphere ;  the  houses  of  jeeislature, 
including  a  parliamentary  library  building;  the 
government  building :  the  supreme  court  edifice ; 
Anplican,  Roman  (^tholic,  Wesleyan.  Primitive 
Methodist,  Presbyterian,  Congregational,  and 
other  churches;  a  free  public  library:  Welling- 
ton College,  a  girls'  high  school.  Saint  Patrick's 
College  (R.  C.),  a  technical  school,  and  other 
similar  educational  institutions;  Victoria  Uni- 
versity College,  affiliated  to  the  University  of 
New  Zealand :  a  general  hospital ;  a  lunatic  asy- 
lum ;  the  Bojrs'  Institute ;  -ind  the  botanical  gar- 
dens. The  city  is  lighted  by  electricity,  and  has 
a  good  water  supply,  and  its  streets  are  tra- 
versed by  electric  tramways.  The  chief  indus- 
trinl  establishments  are  tanneries,  candle^  and 
sonp  works,'  coffee-mills,  boot  factories,  biscuit 
works,      foundries,      brick-works,      saw-mills, 


woolen-mills,  breweries,  and  meat-preserving 
works.  The  town  has  a  patent  slip,  and  has 
been  fortified.  _  Unlike  most  New  Zealand 
towns,  this  one  is  built  of  wood,  owing  to  the 
volcanic  nature  of  its  site,  where  several  earth- 
quakes have  already  occurred.  Its  exports  for 
1908  were  valued  at  £319,002;  its  imports,  at 
£5.040,901.  Pop.  (est.  1909)  69,357,  inclu'iinK 
suburbs.  (2)  A  provincial  district  m  the  south 
of  North  Island,  area  about  11,000  square  miles. 
Its  coast  is  but  little  indented,  the  principal 
openings  being  Palliser  Bay  and  Port  Nicholson 
in  the  south.  It  is  traversed  throughout  almost 
its  whole  length  by  a  range  of  mountains, 
averaging  about  4,000  feet  in  height.  Parallel 
to  this  main  range,  and  nearer  the  east  coast, 
there  is  a  series  of  lower  ranges,  and  between 
these  two_  chief  mountain  systems  extends  the 
broad  Wairarapa  Plain,  merging  northward  into 
an  undulating  country.  A  considerable  extent 
of  fairly  level  country,  increasing  in  breadth 
northward,  is_  also  found  along  the  west  coast. 
The  district  is  well  watered  by  several  rivers 
and  in  the  south  are  Lakes  Wairarapa  and 
Onoke.  Wellin^on  is  well  wooded,  and  timber 
is  one  of  its  chief  exports.  Much  of  the  sur- 
face is  admirably  adapted  for  pastoral  purposes, 
and  there  are  now  in  the  district  over  4,000,000 
sheep,  in  addition  to  large  numbers  of  cattle  and 
horses.  Agriculture  is  also  successfully  carried 
on  in  several  parts,  the  principal  crops  being 
cats,  wheat,  potatoes,  and  turnips.  "The  number 
of  cheese  and  butter  factories  is  steadily  in- 
creasing. Little  mineral  wealth  has  been  found 
in  the  district  of  Wellington,  but  some  gold  has 
been  worked.  Exports  for  igd?  were  valued  at 
£2,924,727;  imports,  £s„300,329.  The  chief  town 
is  Wellington,  the  capital  of  the  colony.  Rail- 
ways run  from  Wellington  to  Napier  and  New 
Plymouth. 

Wellington,  Ohio,  village  in  Lorain 
County;  on  the  Wheeling  &  L.  E.,  and  the 
Cleveland,  C.  C.  &  St.  L.  R.R.'s ;  about  35  miles 
southwest  of  Geveland.  It  is  the  commercial 
centre  of  a  farm  and  dairy  section.  It  is  noted 
for  its  larf^e  annual  shipments  of  cheese.  It 
has  flour  mills,  lumber  mills,  a  foundry,  and  in 
the  vicinity  are  a  number  of  butter  and  cheese 
factories.  The  ■  two  banks  have  a  combined 
capital  of  $75,000  and  deposits  amounting  to 
$520,000.    Pip.  (1910)  2,200. 

Well'man,  Walter,  American  journalist 
and  explorer:  b.  Mentor,  Ohio,  3  Nov.  1858. 
He  obtained  a  secondary  education  in  Michigan, 
in  1879,  established  the  Evening  Post  of  Cin- 
cinnati, and  from  1884  was  political  and  Wash- 
ington correspondent  of  the  Chicago  Herald 
and  Record-Herald.  In  1892.  after  investiga- 
tion of  the  subject,  he  located  the  landing  place 
of  Columbus  in  the  New  World  on  Watling 
Island  (San  Salvador)  in  the  Bahamas,  and 
built  a  monument  on  the  spot_  as  he  had  deter- 
mined it  He  led  an  expedition  to  the  Arctic 
regions  in  1894,  reaching  lat.  81',  northeast  of 
Spitzbergen,  and  in  1898-9  a  second  expedition, 
reaching  lat.  82°  and  discovering  many  islands. 
He_  wintered  in  Franz  Josef  Land  and  in  the 
spring  of  1899  made  an  unsuccessful  dash  for 
the  pole.  In  May  1899  a  party  directed  by  E.  B. 
Baldwin  (q.v.),  a  member  of  the  expedition, 
(li«cn^(■^ed  Graham  Bell  Land. 

Wells,  Benjamin  Willis,  American  jour- 
nalist and  author :  b.  A\''aIpole,  Cheshire  County, 
N.  H.,  31  Jan.  1856.    He  was  graduated  from 
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Harvard  in  1877,  studied  also  at  Berlin,  was  a 
fellow  of  the  Johns  Hopkins  University,  in 
1891-S  was  professor  of  modern  languages  in 
the  University  of  the  South  (Sewanee,  Franklin 
County;  Tenn.),  and  in  i8<^  became  a  mem- 
ber of  the  staff  of  <The  Churchman*  (New 
York).  His  chief  publications  are  'Modern 
German  Literature*  (1895);  'Modem  French 
Literature*  (1897);  and  <A  Century  of  French 
Fiction*  (1898),  historical  and  critical  studies. 
He  also  edited  numerous  Gefman  and  French 
texts,  contributed  largely  to  periodicals,  and 
edited  (with  W.  P.  Trent)  'Colonial  Prose  and 
Poetry*   (1901),  an  anthology.  • 

Wells,  Carolyn,  American  humorous 
writer:  b.  Rahway,  N.  J.  She  took  up  literary 
work  in  1895,  and  her  many  publications  which 
are  chiefly  for  juvenile  readers,  are:  <At  the 
Sign  of  the  Sphinx*  (1896);  'The  Story  of 
Betty*  (1899);  'Folly  in  Fairyland*  (1901); 
<  Eight  Girls  and  a  Dog*  (1902) ;  'The  Pete  and 
Polly  Stories*   (1902) ;  etc. 

Wells,  Catherine  Boott  Gannett,  American 
writer,  daughter  of  E.  S.  Gannett  (q.v.) :  h, 
England  1838.  She  was  married  in  186^  to  S. 
Wells  (d.  1903).  She  has  been  active  m  pro- 
moting educational  advance  and  beside  publish- 
ing Sunday  School  manuals  has  also  published 
'In  the  Clearings*;  'Miss  Curtis,*  a  novel; 
'About  People,'  a  collection  of  essays;  etc. 

Wells,  David  Ames,  American  political 
economist:  b.  Springfield,  Mass.,  17  June  1828; 
d.  Norwich,  Conn.,  5  Nov.  1898.  He  was  grad- 
uated from  Williams  College  in  1847,  and  from 
the  Lawrence  Scientific  School  in  1851,  but  be- 
fore entering  the  latter  institution  had  been 
assistant  editor  of  the  Springfield  Republican, 
and  was  one  of  the  promoters  of  the  invention 
of  a  mechanism  for  folding  books  and  news- 

fapers  in  connection  with  the  printing  press, 
n  1851  he  was  appointed  assistant  professor  at 
the  Lawrence  Scientific  School,  and  was  also 
lecturer  on  chemistry  and  physics  at  Groton 
Academy;  during  this  earlier  period  of  his  life 
he  published  several  text-books  on  the  natural 
sciences.  He  first  attained  reputation  as  a  polit- 
ical economist  by  an  address  on  'Our  Burden 
and  Our  Strength,*  read  before  a  literary  so- 
ciety of  Troy  in  1864 ;  it  discussed  the  resources 
of  the  United  States  in  regard  to  the  nation's 
debt-paying  ability,  and  attracted  the  attention 
of  the  President,  who  summoned  him  to  a  con- 
ference in  regard  to  the  national  finances.  This 
resulted  in  the  creation  of  a  commission  of  three 
for  the  investigation  of  questions  of  taxatiou 
and  revenue,  of  which  commission  Wells  was 
chairman.  In  this  capacity  he  was  the  first  to 
collect  economic  and  financial  statistics  for  gov- 
ernment use.  _  In  1866  he  was  appointed  to  the 
office  of  special  commissioner  of  revenue,  was 
instrumental  in  abolishing  the  many  petty  taxes 
which  had  been  imposed  during  the  war,  and 
originated  most  of  the  important  _  forms  and 
methods  of  internal  revenue  taxation  adopted 
from  1866  to  1870.  In  the  latter  year  the  office 
which  he  held  was  abolished.  He  had  at  first 
been  an  advocate  of  the  protectionist  policy,  but 
after  a  visit  to  Europe  and  a  careful  study  of 
the  English  system,  he  changed  his  views,  and 
advocated  the  system  of  free  trade.  In  1876 
he  was  an  unsuccessful  candidate  for  Congress 
on  the  Democratic  ticket.  He  published:  'Our 
Burden  and  Our  Strength*  (1864) ;  'The  Creed 


of  the  Free  Trader*  (187s) ;  <Why  We  Trade 
and  How  We  Trade*  (1878);  'The  Silver 
Question,  or  the  Dollar  of  the  Fathers  vs.  the 
Dollar  of  the  Sons*  (1878);  'Our  Merchant 
Marine;  How  it  Rose,  Increased,  became  Great, 
Declined,  and  Decayed*  ( 1882)  j  'A  Primer  of 
Tariff  Reform*  (1SB4)  ;  'Practical  Economics' 
(1885) ;  'Relation  of  Tariff  to  Wages'  (1888)  ; 
'Recent  Economic  Changes*  (1898).  His  writ- 
ings are  notable  for  their  clear  and  forcible 
presentation  of  a  vast  number  of  details  and 
statistics. 

Wells,  Heber  Manning,  American  politi- 
cian: b.  Salt  Lake  City  11  Aug.  1859.  He  was 
graduated  from  the  University  of  Utah_  in  1875, 
and  began  early  to  take  an  active  part  in  public 
life.  He  was  recorder  of  Salt  Lake  City  in 
1882-90,  .and  a  member  of  the  city  board  of 
public  works  in  1890  and  in  1893.  He  was  a 
member  of  the  Constitutional  Convention  which 
framed  the  Constitution  under  which  Utah  was 
admitted  as  a  State;  in  1895  wtis  elected  gov- 
ernor of  Utah  for  a  five  years'  term  on  the  Re- 
publican ticket,  and  in  1900  was  re-elected  for  a 
four  years'  term.  During  the  prolonged  struggle 
between  the  mine  owners  and  miners'  unions  in 
1904,  he  maintained  an  impartial  attitude  as  far 
as  possible,  but  firmly  opposed  anarchy  and 
disorder. 

Wells,  Herbert  George,  English  author: 
b.  Bromley.  Kent,  21  Sept  1866.  He  was  edu- 
cated at  the  Royal  College  of  Science  (South 
Kensington,  London),  published  a  'Text-Book 
on  Biology'  (1892-3),  and  followed  this  by  a 
series  of  works  of  fiction  in  which  science  and 
mechanics  are  employed  for  the  accomplishment 
of  various  wonders  narrated  in  the  circumstan- 
tial and  plausible  manner  of  Verne.  Among  them 
are:  'The  Time  Machine*  (189s);  'Select 
Conversations  with  an  Uncle*  (1895);  'The 
Wonderful  Visit*  (189S);  'The  Island  of  Dr. 
Moreau*  (1896) ;  'The  Wheels  of  Chance* 
(1896);  'Thirty  Strang*;  Stories*  (1897);  'The 
Invisible  Man*  (1897):  'The  War  of  the 
Worlds*  (1898);  'Tales  of  Space  and  Time* 
(1899);  'When  the  Sleeper  Wakes*  (1899); 
'Love  and  Mr.  Lewisham*  (1900) ;  'Anticipa- 
tions* (1901)  ;  'The  First  Men  in  the  Moon* 
(1901);  'Mankind  in  the  Making*  (1903);  and 
^Twelve  Stories  and  a  Dream*  (1903).  From 
1894  to  1896  he  was  a  member  of  the  'Saturdiy 
Review*  staff. 

Wells,  Horace,  American  dentist:  b.  Hart- 
ford, Vt.,  21  Jan.  1815;  d.  New  York  24  Jan. 
1848.  He  studied  dentistry  in  Boston,  and  prac- 
tised it  there  until  1836,  then  went  to  Hartford, 
Conn.  For  years  he  made  investigations  and 
experiments  in  search  of  an  agent  for  preventing 
pain  in  the  extraction  of  teeth,  and  finally  be- 
came convinced  that  he  had  found  such  an  agent 
in  nitrous-oxide  ^as.  In  1844  he  made  a  prac- 
tical test  by  having  one  of  his  own  teeth  ex- 
tracted while  he  was  under  the  influence  of  his 
supposed  anaesthetic,  and  the  operation  confirmed 
his  belief  in  the  discovery.  Thenceforth  he 
used  nitrous-oxide  gas  in  his  practice.  He  pub- 
lished 'A  History  of  the  Application  of  Nitrous 
Oxide  Gas,  Ether,  and  Other  Vapors  to  Surgical 
Operations'  (1847).  His  claims  to  the  discov- 
ery of  anaesthesia  were  controverted  in  thi  inter- 
est of  G.  Q.  Colton,  C.  T.  Jackson,  W.  T.  G. 
Morton,  and  J.  C.  Warren  (qq.v.),  to  each  of 
whom  some  of  the  honors  of  its  introduction 
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belong.  Wells  may  have  had  a  predecessor  in 
C.  W.  Long  (q.v.),  but  with  regard  to  the  first 
surgical  use  of  an  anzsthetic,  all  other  names 
must  yield  priority  to  his.  He  became  mentally 
unbalanced  while  advocating  his  claims  in  New 
York,  was  taken  into  custody,  and  committed 
suicide.  A  statue  of  Wells  stands  in  Bushnell 
Park,  Hartford,  Conn.    See  Anesthetics. 

Wells,  Kate  Gannett  See  Wells,  Cath- 
erine BooTT  Gannett. 

Wells,  Lemuel  Henry,  American  Protes- 
tant Episcopal  bishop:  b.  Yonkers,  N.  Y.,  3  Dec 
1S41.  He  was  graduated  from  Hobart  ^College 
in  1867,  having  during  the  Civil  War  served  as 
a  lieutenant  in  a  Wisconsin  regiment,  and  after 
being  graduated  from  Berkeley  Divinity  School, 
Middletown,  Conn.,  took  priest's  orders  in  the 
Episcopal  Church  in  1871.  He  was  rector  of 
Walla  Walla,  Wash.,  1871-&;  of  Saint  Louis, 
Tacoma,  1884-9;  and  of  Trinity,  T«coma, 
1889-93.  In  1892  he  was  consecrated  mission- 
ary bishop  of  Spokane. 

Wells,  Rolla,  American  capitalist  and  poli- 
tician: b.  Saint  Louis,  Mo.,  1856.  He  entered 
business  in  the  employ  of  a  street  railway  com- 
pany, and  became  assistant  superintendent  and 
finally  general  manager  of  the  company.  Giving 
up  the  latter  position  in  1883,  he  became  promi- 
nently identified  with  a  number  of  manufactur- 
ing and  commercial  corporations,  and  he  is 
recognized  as  one  of  the  leading  business  men 
of  his  native  city.  He  has  been  active  in  local 
politics  as  a  Democrat;  was  a  delegate  to  the 
Democratic  National  Convention  in  1896,  and 
was  elected  mayor  of  Saint  Louis  in  1901  for  a 
four  years'  term.  Though  nominated  on  the 
Democratic  ticket,  he  received  a  large  number 
of  independent  votes.  His  administration  has 
been  efficient  and  economical  and  he  has  taken 
an  effective  part  in  the  preparation  for  the  Saint 
Louis  Exposition  of  1904. 

Wells,  Webster,  American  mathematician: 
b.  Boston,  Mass.,  4  Sept.  1851.  He  was  _grad- 
uated  from  the  Massachusetts  Institute  of  Tech- 
nology in  1873,  pursued  special  studies  in  civil 
engineering,  and  from  1873  was  engaged  in 
teaching  at  the  Institute,  attaining  full  profes- 
sorship in  1893.  He  has  written  a  series  of 
mathematical  text-books,  among  which  are: 
'Logarithms'  (1878);  'Plane  and  Spherical 
Trigonometry*  (1884) ;  'Higher  Algebra' 
(1889);  'Complete  Trigonometry'    (1900);  etc. 

Wells  College,  a  college  for  women, 
located  in  Aurora,  N.  Y.  It  was  founded  in 
18^  by  Henry  Wells,  who  at  that  time  deeded 
to  the  trustees  the  main  building  and  20  acres 
of  land.  It  is  undenominational  in  its  control 
and  policy.  In  1888  the  main  building  was  de- 
stroyed by  fire,  but  immediately  rebuilt  without 
crippling  the  work  of  the  college.  A  prepara- 
tory course  was  at  first  maintained,  but  was 
abolished  in  1896,  when  the  range-  of  elective 
system  was  also  greatly  increased.  The  college 
has  now  riven  up  taking  special  students,  as 
the  regular  applicants  exceed  the  number  that 
can  be  accommodated.  Formerly  the  three  de- 
grrees  of  A.B.,  B.L  and  B.S.  were  conferred, 
but  the  A.B.  degree  is  now  granted  for  the  com- 
pletion of  the  course,  which  is  largely  elective, 
especially  in  the  last  two  years.  Biblical  litera- 
ture is  among  the  required  studies,  courses  in 


the  theory  and  history  of  music  count  toward 
the  degree,  but  technical  musical  work  does  not 
The  discipline  is  by  a  system  of  student  self 
government,  based  on  a  series  of  simple  rules- 
adopted  and  enforced  by  the  students  them- 
selves. The  college  is  situated  on  Cayuga  Lake, 
and  the  College  Boat  Club  has  erected  a  boat 
house  for  the  use  of  their  members.  The  college 
buildings  include  the  main  hall,  Morgan  Hall, 
a  dormitory  (the  fortner  residence  of  the 
founder),  a  gymnasium,  a  science  hall,  and  the 
administration  building.  The  students  in  1910 
numbered  188,  the  faculty  28.  Wells  seeks  to 
maintain  its  distinctive  character  as  a  small  col- 
lege, maintaining  a  high  standard  of  college 
work,  but  not  attempting  university  methods. 

Wellsboro,  welz'biir-6.  Pa.,  borough, 
county-seat  of  Tioga  County ;  on  the  Fall  Brook 
Railroad  (N.  Y.  C.  &  H.  R.)  ;  about  80  miles 
north  of  Williamsport  It  is  in  an  agricultural 
and  coal  mining  region.  It  has  wagon  and  car- 
riage factories,  marble  works,  lumber  mills,  tan- 
neries, and  machine  shops.  There_  are  two 
banks,  the  combined  capital  of  which  is  $iso,ooa 
Pop.  3,oco. 

Wells'burg,  W.  Va.,  city,  county-seat  of 
Brooke  County ;  on  the  Ohio  River,  and  on  the 
Pittsburg,  Cincinnati,  Chicago  &  Saint  Louis 
Railroad ;  about  15  miles  north  of  Wheeling. 
It  is  in  an  agricultural  and  sheep-raising  region,, 
and  in  the  vicinity  are  numerous  coal  mines  and 
natural  gas.  It  has  a  fine  city-hall,  paper  mills, 
glass  factories,  a  sack  factory,  grist  mill,  and 
machine  shop._  There  are  three  l^nks,  having  a 
combined  capital  of  $230,000.  The  place  was 
founded  in  1790.  Pop.  (1890)  2,235;  (1900) 
2,588;   (1910)  2.680. 

Wellston,  welz'ton,  Ohio,  city  in  Jackson 
County ;  on  the  Cincinnati  H.  &  D.,  the  Ohio  S., 
and  the  Baltimore  &  O.  S.  W.  R.R.'s ;  about  72 
miles  in  direct  line  southeast  of  Columbus.  It 
is  in  an  agricultural  and  C04I  mining  region, 
and  has  considerable  iron  manufacturing.  In 
1900  (government  census)  the  city  had  41  man- 
ufactories capitalized  for  $855,606.  The  cost  of 
the  raw  material  used  annually  was  $595415  and 
the  value  of  the  annual  products  was  $1,056,110^ 
The  chief  industrial  establishments  are  foun- 
dries, blast  furnaces,  barrel  factory,  machine 
shops,  cement  works,  and  brick  works.  The  city 
has  a  high  school,  public  graded  schools,  and  a 
public  library.  There  are  two  banks  with  a 
combined  capital  of  $85,000  and  (1903)  deposits 
amounting  to  $775,000.  The  city  owns  and 
operates  the  electric-light  plant  and  the  water- 
works. The  government  is  vested  in  a  mayor 
who  holds  office  two  years  and  a  city  council. 
The  place  was  settled  in  1871  and  in  1876  was 
incorporated.  Pop.  (1890)  4,377;  (1900) 
8.045;  (1910)  6,875. 

Wells'ville,  N.  Y.,  village  in  Allegany 
County;  on  the  Genesee  River,  and  on  the  Erie 
and  the  Buffalo  &  S.  R.R.'s ;  about  25  miles 
southwest  of  Hornellsville.  It  is  in  an  agricul- 
tural and  dairy  region,  and  in  the  vicinity  are  a 
number  of  oil  wells.  It  has  foundries,  ma- 
chine shops,  creameries,  flour  mill,  tanneries, 
and  cigar  factories.  There  are  two  national 
banks  with  a  combined  capital  of  $150,000.  It 
has  a  high  school,  graded  elementary  schools,  and 
a  public  library.  Pop.  (1890)  3,435;  (1900) 
3.556;  (i9ro)  4.382. 
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Wellsville,  Ohio,  city  in  Columbiana 
County;  on  the  Ohio  River,  and  on  the  Penn- 
sylvania Railroad;  about  85  miles  southwest  of 
Cleveland.  It  is  in  an  agricultural  and  coal 
mining  region,  and  in  the  vicinity  are  valuable 
deposits  of  fire  clay.  The  chief  manufacturing 
establishments  are  machine  shops,  foundries, 
iron  and  steel  works,  brick  and  tile  works,  pot- 
teries, nail  factory,  boiler  works,  and  railroad 
shops.  In  1900  (government  census)  there  were 
61  manufacturing  establishments  which  were 
capitalized  for  $1,233,863,  and  whose  annual 
finished  products  brought  $1,548,190.  There  are 
three  banks;  the  two  national  banks  have  a 
combined  capital  of  $150,000.  There  are  nine 
churches,  a  high  school,  public  and  parish 
schools,  and  a  public  library.  The  city  owns 
and  operates  the  water-works.  Pop.  (1910) 
7.769- 

Welsbacb  (welz'baH)  Light,  an  invention 
of  Carl  Auer  von  Welsbach,  an  Austrian,  in 
1884.  In  Europe  it  is  known  as  the  Auer  light 
It  is  based  upon  the  discovery  that  certain  ma- 
terials become  incandescent  at  a  low  tempera- 
ture. The  process  followed  is  to  saturate  a  com- 
bustible filament  in  the  form  of  a  network  with 
a  solution  of  a  salt  of  a  refractory  earth,  such  as 
zirconium.  It  is  then  dried  out  and  burned,  the 
combustible  element  disappearing  and  leaving;  a 
frame  of  refractory  material,  which  becomes  in- 
candescent at  a  low  temperature.  See  Railway 
TraiK  Lighting. 

Welsh,  Herbert,  American  reformer:  b. 
Philadelphia,  Pa.,  4  Dec.  1851.  He  was  grad- 
uated from  the  University  of  Pennsylvania  in 
1871 ;  studied  art  in  Philadelphia  and  in  Paris 
with  Bonnat ;  and  practised  as  an  artist  ia  Phila- 
delphia for  several  years.  Visiting  the  Sioux 
reservation,  impressed  with  the  belief  that  the 
Indians  required  only  a  just  and  consistent 
treatment  by  the  government  and  the  extension 
of  Christian  missions  to  become  civilized,  he 
began  a  movement  to  secure  to  them  their  rights,  • 
which  resulted  in  the  organization  of  the  Indian 
Rights  Association  in  1882.  He  became  cor- 
responding secretary  of  this  association  and  has 
been  active  in  its  work,  which  has  been  instru- 
mental in  securing  the  passage  of  a  bill  provid- 
ing for  the  individual  ownership  of  land,  and  the 
application  of  the  civil  service  law  to  the  Indian 
service.  He  also  took  a  leading  part  in  the 
reform  movement  in  Pennsylvania  State  politics 
in  1890 ;  and  in  1895  established  a  weekly  period- 
ical 'City  and  State,'  published  in  the  inter- 
ests of  good  government.  He  has  strongly  op- 
posed the  tendency  toward  imperialism,  and  has 
severely  criticised  the  government's  policy  and 
the  evils  attending  the  army's  occupation  of  the 
Philippines.  He  has  written  <Four  Weeks 
among  some  of  the  Sioux  Tribes' ;  'Civilization 
amon^  the  Sioux  Indians' ;  <A  Visit  to  the 
Navajo,  Pueblo,  and  Hualpais  Indians' ;  <The 
Other  Man's  Country'  (1900),  dealing  with  the 
Philippine  question. 

Welsh,  John,  American  merchant:  b.  Phil- 
adelphia 9  Nov.  1805;  d.  there  10  April  1886. 
He  was  educated  in  his  native  city,  where  he 
became^  prominent  in  business  and  was  active 
in  public  affairs  in  many  capacities,  having  large 
railroad  and  financial  interests.  He  was  a  mem- 
ber of  the  Sinkin)^  Fund  Commission,  president 
of  the  Philadelphia  Board  of  Trade,  etc,  and 
rendered   efficient  service   in   promoting   relief 


measures  during  the  Civil  War,  especially  in 
connection  with  the  Philadelphia  Sanitary  Fair, 
in  1864,  of  which  he  was  president,  and  which 
raised  over  $1,000,000  for  army  hospital  work. 
In  1873  he  became  president  of  the  Board  of 
Finance  of  the  Centennial  Exhibition,  receiving 
from  the  citizens  of  Philadelphia,  at  its  close, 
a  gold  medal,  and  the  sum  of  $50,000,  with 
which  he  endowed  the  John  Welsh  chair  of 
English  literature  in  the  University  of  Pennsyl- 
vania. In  1878  he  went  as  minister  to  England, 
but  in  the  following  year  resigned. 

Welsh  Calvinistic  Metfaodists,  a  designa- 
tion sometimes  given  to  the  Calvinistic  Metho- 
dists, because  Wales  is  the  great  seat  of  the 
sect  The  Calvinistic  Methodists  are  distin- 
guished by  their  Calvinistic  sentiments  from  the 
ordinary  Wesleyans,  who  are  Arminian.  Whit- 
field is  regarded  as  the  father  and  founder  of 
Calvinistic  Methodism.  Members  of  this  sect 
have  been  active  in  recent  years  in  seeking  to 
bring  about  the  disestablishment  of  the  Anglican 
Church  in  Wales.    See  Methodism. 

Welsh  Langtiage  and  Literature.  See 
Celtic  Languages. 

Welwitschia,  wel-wichl-a,  a  |;enus  of 
plants  of  the  order  Gnetacece,  containing  only 
one  species,  fV.  mirabilis.  This  species  is  con- 
fined to  the  deserts  of  Southwest  Africa,  where 
it  was  discovered  in  i860  by  Friedrich  Wei- 
witsch.  It  has  a  short  and  top-shaped  stem 
which  never  grows  much  above  the  surface,  but 
increases  in  thickness,  until  ij  may  be  three  feet 
in  diameter,  and  bears  a  pair  of  large  opposite 
leaves.  These  leaves  last  throughout  the  whole 
lifetime  of  the  plant,  and  become  ultimately  torn 
up  longitudinally  into  long  strips,  which  trail  on 
the  surface  of  the  ground.  "Two  cotyledons 
which  are  like  short-lived  leaves  of  much  smaller 
size  precede  them.  The  flowers  of  the  plant 
grow  in  cones  like  those  of  many  conifers,  the 
cones  being  arranged  in  panicles  on  the  end  of 
the  stem  between  the  two  leaves.  The  female 
cones  are  much  larger  than  the  male  ones,  and 
in  fruit  are  of  a  scarlet  color. 

Wen,  an  encysted  tumor,  moderate,  but 
considerably  varying  in  size,  occurring  in  differ- 
ent parts  of  the  body;  commonly  situated  im- 
mediately under  the  skin,  but  most  frequently  on 
the  scalp.  The  causes  of  their  formation  are 
unknown,  but  a  strongly  marked  tendency  to 
such  swellings  exists  in  particular  individuals, 
leading  to  the  belief  in  constitutional  causes. 
At  its  commencement  the  wen  is  always  ex- 
ceedingly small  and  perfectly  indolent,  and  it  is 
often  many  years  before  it  attains  any  consid- 
erable size.  It  is  enclosed  in  a  sac,  its  con- 
tents being  sometimes  sebaceous  matter,  in  other 
cases  serum,  or  a  thin  fetid  brown  or  black 
fluid.  Sometimes  the  sac  contains  cartilaginous 
or  even  osseous  matter.  Frequently  the  sac, 
especially  when  small,  may  be  punctured,  and  its 
contents  pressed  out;  but  sometimes  this  gives 
rise  to  very  severe  inflammatory  action.  An- 
other and  safe  mode  of  treatment  is  to  dissect 
them  out  with  the  knife  wherever  their  position 
will  admit  of  it,  care  being  taken  to  remove  the 
whole  of  the  cyst. 

Wen-chow,  wun'  chow',  China,  a  treaty 
port  in  the  province  of  Che-kiang,  on  the  estuary 
of  the  Ta-kai  river,  flowing  into  the  China  Sea ; 
about  200  miles   south  by  west  of  Shanghai 
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Ruined  palaces,  gates,  and  triumphal  arches  are 
among  the  numerous  signs  of  its  vanished  great- 
ness, but  it  is  still  a  comparatively  clean  town, 
with  broad  streets.  Among  buildings  of  recent 
erection  are  the  custom-house  and  the  branch 
of  the  Imperial  Chinese  Postoffice.  The  chief 
imports  are  cottons,  kerosene,  sugar,  opium,  iron, 
and  woolens;  the  principal  exports  are  tea,  um- 
brellas, timber,  and  oranges.  The  average  an- 
nal  values  of  the  imports  and  exports  during 
several  recent  years  were  about  $850,000  and 
$290,000  respectively.  The  tonnage  of  shipping 
is  about  27,000  per  annum.  There  is  also  a  con- 
siderable juhk  trade.    Pop.  about  80,000. 

Wenat'chi.     See  Saushan  Indians. 

Wenceslas,  wen'ses-las  or  -las,  or  Wenzel, 
Emperor  of  Germany  and  King  of  Bohemia:  b. 
1361 ;  d.  Schlagfluss  16  Aug.  1419.  He  was  the 
son  of  Charles  IV.  (q.v.),  whom  he  succeeded 
in  1378.  In  1394  the  Bohemian  nobility  formed 
a  conspiracy  against  him  and  held  him  prisoner 
at  Prague,  but  later  released  him.  Through  the 
influence  of  the  archbishop  of  Mainz,  whose 
enmity  he  had  aroused  by  demanding  the  resig- 
nation of  the  rival  Popes,  Benedict  XIII.  and 
Boniface  IX.,  he  was  deposed  by  the  Imperial 
electors,  while  the  Elector  Palatine  Rupert  was 
chosen  to  succeed  him.  In  Bohemia  he  sup- 
ported John  Huss  (q.v.)  and  the  latter's  party, 
and  in  1409  compelled  by  a  decree  the  departure 
of  the  Germans  from  the  University  of  Prague. 
Shortly  afterward  he  resigned  the  royal  title. 
Consult  Lindner,  'Geschichte  des  Deutschen 
Reiches  unter  Konig  WenzeP   (1875-80). 

Wend  Language.  The  language  of  the 
Wends  is  similar  to  the  other  branches  of 
the  northwestern  stem  of  the  Slavic  languages, 
the  Polish  and  the  Bohemian.  It  is  divided  in- 
to the  dialect  of  Lower  Lusatia,  which  is  but 
little  developed,  and  that  of  Upper  Lusatia.  The 
latter  is  subdivided  into  the  Evangelical  dialect, 
near  Bautzen;  the  Catholic  dialect,  near 
Kamenz  and  in  the  northwest;  and  the 
northeastern  dialect  The  differences  arc 
mostly  confined  to  shades  of  pronunciation. 
The  stock  of  words  in  th»  present  language 
of  the  Wends  is  largely  mixed  with  German 
elements.  Orthography  has  always  been  in 
a  very  unsettled  condition,  and  especially  a 
subject  of  controversy  between  Catholics  and 
Protestants ;  but  in  modem  times  attempts  at 
reconciliation  and  improvement  have  met  with 
approval  on  both  sides.  In  their  publications, 
the  Wends  have  mostly  made  use  of  the  German 
letters.  There  are  eight  vowels,  a,  o,  u,  e,  i, 
all  of  which  are  pronounced  as  in  German  and 
Italian,  6  (between  o  in  note  and  u  in  full),  i 
(like  long  English  e),  and  y  (approaching  the 
German  «).  Of  consonants  there  are  32:  /  (jr 
consonant),  w  {v),  ■&  (»  soft),  b,  ff  (soft),  p. 
/  (soft),  m,  in  (soft),  n,  n  (soft,  Fr.  gn),  I,  f 
(like  v),  r.  f  (soft),  z,  i  (Fr.  /),  s.  S  (sh).  d, 
dz,  di  (dsh  soft),  ds,  t,  c  (tz),  if  (tch  soft), 
S  itch),  ts,  h,  ch,  (k),  g  (hard),  *.  There  is  no 
article.  The  substantives  are  of  three  genders, 
masculine,  feminine,  and  neuter.  Substantives 
ending[  in  a  consonant  are  mostly  masculine, 
those  in  a  and  i  feminine,  and  those  in  0  and  e 
neuter.  There  are  seven  declensions,  two  for 
the  masculine,  three  for  the  neuter,  and  two  for 
the  feminine     The  language  has  a  dual  number. 


There  are  seven  cases,  namely,  nominative,  ac- 
cusative, genitive,  dative,  locative  (to  express  tht 
relation  of  in),  instrumental  (to  express  the  re- 
lations of  by  and  with),  and  vocative.  The  ad- 
jectives end  in  y,  i  (masculine),  a  (feminine),  o 
and  e  (neuter).  The  comparative  is  formed  by 
the  termination  iSi,  and  in  order  to  form  the 
superlative  the  syllable  naj  is  placed  before  the 
comparative.  The  personal  pronouns  are  irreg- 
ular; the  others  are  declined  like  adjectives. 
The  verb  has  six  tenses,  present,  imperfect,  per- 
fect, pluperfect,  future,  and  future  perfect;  five 
moods,  indicative,  subjunctive,  optative,  impera- 
tive, and  infinitive,  beside  a  gerund;  and  three 
participles,  present  and  perfect  active,  and  per- 
fect passive.  Till  about  the  middle  of  the  19th 
century  Wendish  literature  consisted  almost 
wholly  of  ecclesiastical  and  religious  works, 
and  works  relating  to  the  needs  of  peasant 
life,  but  tliere  has  since  been  a  revival  of  na- 
tional feeling,  accompanied  by  a  more  extended 
literature.  There  are  grammars  of  the  Wend- 
ish language  by  1  cinus  (Prague  1679). 
Matthai  (1721),  Seller  (Bautzen  1830),  and 
Jordan  (Prague    1841). 

Wen'dell,  Barrett,  American  educator  and 
author :  b.  Boston,  Mass.,  23  Aug.  1855.  Gradu- 
ated from  Harvard  in  1877,  he  studied  also  in 
the  Harvard  Law  School,  in  1880-8  was  in- 
structor in  English  at  Harvard,  in  1888-98  as- 
sistant professor,  and  in  i&)8  became  professor. 
He  was  Clark  lecturer  at  Trinity  College,  Cam- 
bridge, England,  in  1902.  Among  his  works  are 
<The  Duchess  Emilia>  (1885)  ;  <Rankell's  Re- 
mains* (1897);  'English  Composition'  (1891); 
•Cotton  Mather>  (1891);  <Stelligeri,  and  Other 
Essays  Concerning  America'  (1893);  'William 
Shakespere>  (1894) ;  <A  Literary  History  of 
America'  (1900;  in  the  'Library  of  Literaiy 
History'),  a  scholarly  work,  though  much  criti- 
cised for  its  unjust  attitude  toward  certain  writ- 
ers; and'Raleigh  in  Guiana'  (1902),  an  attempt 
at  imitation  of  the  Elizabethan  drama.  He  also 
contributed  the  interesting  chapter  on  'The 
American  Intellect,'  to  Vol.  VII.,  'The  United 
States,'  of  the  'Cambridge  Modem  History.' 

Wends,  a  former  powerful  Slavic  tribe 
settled  in  Germany,  now  represented  by  the 
Slavic  people  of  Upper  and  Lower  Lusatia,  who 
call  themselves  Serbs  (Serbj'o),  whence  the  name 
Sorbs,  often  applied  to  them  by  German  authori- 
ties. In  the  earliest  historical  times  the  Sorbs 
occupied  -the  country  from  the  Saale  to  the 
Bober,  and  from  the  latitude  of  Berlin  south  to 
the  Erzgebirge ;  but  the  Wends  are  now  confined 
to  a  small  territory  (about  1,270  square  miles) 
in  the  upper  Spree  valley,  extending  from  south 
of  Bautzen  to  north  of  Kottbus.  The  larger 
part  of  this  Wendish  region  belongs  to  the  Prus- 
sian provinces  of  Brandenburg  and  Silesia,  the 
smaller  southern  part  being  included  in  the  king- 
dom of  Saxony  (circle  of  Bautzen).  The 
Wends  are  completely  surrounded  by  Germans, 
and  being  thus  cut  off  from  contact  with  the 
other  Slavs,  they  are  becoming  slowly  German- 
ized. Their  language,  known  as  Sorbian,  falls 
into  two  dialects.  Upper  and  Lower  Sorbian. 
which  are  spoken  in  the  south  and  the  north  01 
the  territory  respectively.  (See  Wend  Lak- 
GUAGE.)  The  total  number  of  Wends  is  about 
120,000,  of  whom  about  50,000  live  in  Saxony 
and  70,000  in  Prussia.  About  13.000  are  Roman ' 
Catholics,  the  remainder  being  chiefly  Lutherans 
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Wener,  vS'ner,  or  Vener,  S^veden,  the 
largest  lake  of  the  country,  and  after  those  of 
Ladoga  and  Onega  the  largest  in  Europe,  sit- 
uated centrally  between  the  lans  of  Wermland, 
Dalsland,  and  Wester  Gotland.  It  is  147  feet 
above  sea-level,  and  of  irregular  shape.  Its 
greatest  length,_  northeast  to  southwest,  is  about 
100  miles ;  and  its  breadth  may  average  about  30 
miles,  though  in  its  lower  part,  where  two  penin- 
sulas stretch  far  into  it  from  opposite  directions, 
it  is  not  more  than  15  miles.  This  distance  is 
still  further  narrowed  by  a  group  of  small  is- 
lands, and  hence  the  part  of  the  lake  above  these 
peninsulas  js  sometimes   considered  as   Wener 

£  roper,  while  the  part  below  is  called  Lake 
>albo.  The  area  covered  by  both  is  2,242  square 
miles.'  By  far  the  most  important  feeder  is  the 
Klar-elf,  which  pours  in  at  its  north  end  the 
accumulated  water  of  a  course  of  more  than 
250  miles.  Its  only  proper  outlet  is  at  Weners- 
borg  at  its  southwestern  extremity,  where  its 
superfluous  waters  are  received  by  the  Gota-elf. 
In  summer  steamers  and  other  vessels  ply  reg- 
ularly upon  the  lake;  in  winter  it  is  frozen  for 
several  months,  and  crossed  by  sledges.  It 
abounds  with  fish,  particularly  trout.  The  Gota 
Canal  connects  Lake  Wener  with  Lake  Wetter, 
and  the  Dalsland  Canal  connects  it  with  Fred- 
rikshald  in  Norway. 

Wenley,  Robert  Mark,  American  educa- 
tor :  b.  Edinburgh,  Scotland,  July  1861.  He  was 
graduated  from  the  University  of  Glasgow  in 
1884,  and  later  studied  in  Edinburgh,  and  on 
the  Continent..  He  was  in  charge  of  the  philo- 
sophical department  of  Queen  Margaret  College, 
Glasgow,  in  1888-95,  and  since  1896  has  been 
at  the  head  of  that  department  in  the  University 
of  Michigan.  He  has  published :  <  Socrates  and 
Christ'  (1889) ;  'University  E.xtension  Move- 
ment in  Scotland*  (1895)  ;  ^Contemporary  The- 
olo^  and  Theism*  (1897);  <Preparation"for 
Christianity  in  the  Ancient  World*  (i898]j ;  etc. 
He  Vas  an  associate  editor  of  the  'Dictionary 
of  Philosophy.* 

Wenlock  Group,  a  British  formation  of 
the  Upper  Silurian  geological  series.  It  in- 
cludes shales  and  limestones,'  an^  is  below  the 
Ludlow  group,  and  above  the  Upper  Llandovery 
group,  these  three  comprising  the  Upper  Silurian 

? [roups.  The  Wenlock  formation  is  about  4,000 
eet  thick,  and  the  fauna  has  been  classed  as 
consisting  of  171  genera,  and  530  species,  but 
many  supposed  vegetable  remains  ara  almost  cer- 
tainly not  such.    See  Silurian. 

Wensleydale,  wenzTI-dSl,  James  Parke, 
Bakon,  English  jurist:  b.  Highfield,  near  Liver- 
pool, 22  March  1782 ;  d.  Ampthill  Park,  Bedford- 
shire, 25  Feb.  1868.  Graduated  from  Trinity 
College,  Cambridge,  in  1803,  he  was  called  to  the 
bar  at_the_  Inner  Temple  in  1813,  went  the  north- 
ern circuit,  and  became  known  for  his  wide 
knowledge  of  common  law.  In  1828  he  was 
made  a  justice  of  the  court  of  king's  bench,  in 
1834  was  transferred  to  the  court  of  the  ex- 
chequer. Here  he  remained  strongly  influential 
until  his  resignation  in  1856,  when  he  entered  the 
'  Lords  as  Baron  Wensleydale  of  Walton  (Lan- 
caster). In  Parliament  he  spoke  rarely,  and 
chiefly  on  legal  questions.  His  judgments  were 
highly  ranked.  Consult  Foss,  'The  Judges  of 
England*  (1848-64),  or  the  abridgment  of  the 
same,  'Biographia  Juridica'  (1870);  Manson, 
'Builders  of  (Jur  Law*   (1895). 


Wen'tletrap,  a.  gastropod  mollusk,  allied 
to  the  turret  shells  and  of  the  ^enus  Scalaria, 
in  which  the  shell  is  turreted,  spiral,  and  orna- 
mented with  elevated  rib-like  processes,  crossing 
the  whorls  lengthwise  of  the  shell.  In  some 
species  the  spiral  is  closed;  but  in  the  "true* 
wentletraps  the  whorls  are  open,  that  is,  sepa- 
rated. Of  the  former,  some  are  found  in  north- 
em  seas,  and  the  latter  are  all  natives  of  warm 
seas.  They  are  inhabitants  of  deep  waters,  but 
their  shells  are  cast  up  in  ^reat  numbers  on 
sandy  coasts.  They  are  carnivorous  in  habits. 
The  famous  precious  wentletrap,  or  royal  stair- 
case (Scalaria  pretiosa),  formerly  brought 
prices  ranging  as  high  as  $250  when  purchased 
for  the  conchologist's  cabinet,  but  its  value  in  the 
present  day  is  small.  Its  shell  is  about  two 
mches  long,  and  twisted  in  a  wide  spiral  form, 
and  is  generally  pale-yellow  with  white  ribs. 

Wentworth,  went'werth,  Benning,  English 
governor  of  New  Hampshire :  b.  Portsmouth,  N. 
H.,  24  July  1696;  d.  there  14  Oct.  1770.  He  was 
graduated  at  Harvard  in  1715,  became  a  mer- 
diant  at  Portsmouth,  which  town  he  frequently 
represented  in  the  provincial  assembly,  was  ap- 
pointed a  king's  councillor  in  1734,  and  when  m 
1 741  New  Hampshire  was  made  a  distinct  prov- 
ince he  became  its  governor.  He  so  continued 
until  1767,  when  he  resigned.  He  was  author- 
ized by  the  crown  to  grant  patents  of  unoccupied 
land,  and  in  1749  began  making  grants  on  the 
west  side  of  the  Connecticut  River,  in  what  is 
now  southern  Vermont  These  grants  were  con- 
sidered by  Jhe  colonial  government  of  New  York 
as  within  its  domain,  and,  as  Governor  Went- 
worth stoutly  maintained  for  a  time  his  au- 
thority, the  collision  so  famous  in  the  history  of 
Vermont  respecting  the  New  Hampshire  grants 
ensued.  (See  Vermont,  History.)  (Jovernor 
Wentworth  exacted  heavy  fees  for  his  grants  of 
land,  and  thus  accumulated  a  large  property,  and 
in  all  of  them_  stipulated  for  the  reservation  of  a 
lot  for  an  Episcopal  church.  The  town  of  Ben- 
nington, Vermont,  was  named  in  honor  of  him. 
After  his  resignation  as  governor  he  gave  to 
Dartmouth  College  500  acres  of  land,  on  which 
the  college  buildings  were  erected.  For  an  ac- 
count of  his  second  marriage,  consult  Longfel- 
low's poem  'Lady  Wentworth.* 

Wentwortii,  Charles  Watson.  See  Rock- 
ingham, 2D  Marquis  of. 

Wentworth,  Geom  Albert,  American 
inathematician :  b.  Wakefield,  N.  H.,  31  July 
1835;  dr  Dover,  N.  H.,  24  May  1906.  He  was 
graduated  from  Harvard  in  1858  and  in  1858-91 
was  professor  of  mathematics  at  Phillips  Exeter 
Academy.  With  G.  A.  Hill  he  prepared  a  series 
of  text-books  on  algebra,  arithmetic,  geometry,, 
and  physics,  and  he  was  author  of  the  Wept- 
worth  Series  of  mathematical  works  comprising 
about  40  volumes,  among  which  are:  'Elements 
of  Geometry*  (1878) ;  'Surveying  and  Navi- 
gation* (1882);  'Higher  Algejjra*  (1891); 
etc. 

Wentwor^  Sir  John,  English  colonial 
governor  of  New  Hampshire  and  ^fterward  of 
Nova  Scotia:  b.  Portsmouth,  N.  H.,  9  Aug. 
1737 ;  d.  Halifax,  N.  S.,  8  April  1820.  He  was  a 
nephew  of  Benning  Wentworth  (q.v.).  He  was 
graduated  at  Harvard  in  1755,  being  a  classmate 
of  John  Adams,  became  a  merchant,  and  in  1765 
was  the  agent  of  New  Hampshire  to  present 
petitions  in  England.    While  there  he  was  ap- 
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pointed  to  succeed  Benning  Wentworth  as  gov- 
craor  of  New  Hampshire.  At  the  same  time  he 
was  made  "surveyor  of  the  king's  woods"  for 
all  North  America.  Having  landed  at  Charles- 
ton, S.  C,  in  March  1767,  he  traveled  through 
the  colonies,  registering  in  each  his  commission 
as  surveyor,  and  arrived  at  Portsmouth  in  June. 
The  office  of  governor  was  at  that  time  an  ex- 
tremely difficult  one  by  reason  of  the  increasing 
discontent  of  the  colonists.  At  the  first,  Went- 
worth's  administration  was  very  popular.  He 
remonstrated  against  the  taxes  imposed  by  the 
English  government,  but  sought  to  maintain  the 
loyalty  of  the  colony,  and  was  successful  in  pre- 
venting the  assent  of  Portsmouth  to  the  non- 
importation agreements  until  1 770.  In  this  he 
was  aided  by  the  fact  that  the  Portsmouth  mer- 
chants were  disinclined  to  forego  such  profits 
as  they  might  still  obtain  despite  the  crippled 
state  of  commerce.  When  the  last  attempt  was 
made  to  compel  the  colonies  to  receive  East  In- 
dian tea,  he  took  advantage  of  lack  of  in- 
structions from  the  government,  and  had  the 
consignee  reship  the  cargo  to  Halifax.  His  au- 
thority ended,  however,  when  it  was  learned  that 
he  had  endeavored  to  comply  with  the  request 
of  General  Gage  to  obtain  carpenters  to  con- 
struct barracks'  for  the  British  troops  at  Boston, 
after  Massachusetts  workmen  had  refused  the 
task.  On  14  Dec.  1774  an  armed  attack  was 
made  on  Fort  ft"JHam  and  Mary  (now  Fort 
Constitution)  on  Gteai  Island,  at  the  entrance 
to  Portsmouth  harbor,  and  100  barrels  of  powder 
and  some  cannon  and  truskets  were  taken. 
Wentworth  finally  found  it  advisable  to  with- 
draw to  the  fort,  ard  then  to  a  warship  in  the 
harbor.  At  the  Isle  of  Shoals  he  prorogued  the 
assembly,  his  last  official  act.  He  went  to  Bos- 
ton, and  thence  to  England.  From  1792  to  1808 
he  was  lieutenant-governor  of  Nova  Scotia.  He 
was  active  in  the  founfiation  of  Dartmouth  Col- 
lege. Nine  MSS.  volumes  of  his  correspondence 
are  in  the  public  records  of  Halifax.  He  was 
made  a  baronet  in  1795. 

Wentworth,  John,  American  journalist:  b. 
Sandwich,  N.  H.,  5  March  1815 ;  d.  Chicago,  111., 
16  Oct  1888.  He  was  graduated  from  Dart- 
mouth in  1836  and  the  same  year  went  to  Chi- 
cago where  for  25  years  he  was  owner  and  editor 
of  the  'Democrat.*  He  studied  law,  was  ad- 
mitted to  the  bar  in  1841,  and  in  1843  was  elected 
to  Congress  where  he  served  six  terms.  He  in- 
troduced the  first  steam  fire  engine  into  Chicago, 
was  active  in  procuring  the  city  charter,  an 
earnest  promoter  of  the  public  school  system, 
and  in  1857  ^^^  '^^  ***  elected  mayor.  He 
dissolved  his  connection  with  the  'Democrat*  in 
1861,  but  did  not  retire  from  active  life  for 
many  years.  He  gave  $10,000  to  Dartmouth  Col- 
lecre,  was  president  of  its  alumni  in  1883  and 
wrote:  'Descendants  of  Elder  William  Went- 
worth* (1850)  ;  and  'History  of  the  Wentworth 
Family*  (1878). 

Wentworth,  Thomas.  See  Strafford,  ist 
Ea*l  of. 

Werff,  verf,  Adriaan  van  der,  Dutch 
painter:  b.  Kralingen,  near  Rotterdam,  21  Jan. 
1659;  d.  Rotterdam  12  Nov.  1722.  He  became  a 
pupil  of  Van  der  Neer,  settled  in  Rotterdam, 
and  in  1696  attracted  the  notice  of  the  Elector 
Palatine,  who  was  thenceforward  his  liberal 
patron,  and  who  ennobled  him  in  1703.  Among 
his  celebrated  paintings  are  the   'Judgment  of 


Solomon*;  'Christ  Carried  to  the  Sepulchre*; 
'Ecce  Homo* ;  'Abraham  with  Sarah  and 
Hagar* ;  and  '^agdalen  in  the  Wilderness.* 
Van  der  Werff  was  particularly  noted  for  his 
small  historical  pieces,  which  are  most  ex- 
quisitely finished,  and  are  still  in  high  request 
His  brother  and  pupil,  Pieter  van  der  Werff 
(1665-1718),  painted  portraits  and  domestic 
pieces. 

Wergild,  wer'gild,  or  Weregild,  wer'gild, 
derived  from  the  Anglo-Saxon  wer,  a  man,  and 
geld,  satisfaction,  and  meaning  the  price  in 
money  paid  either  to  kinsmen  or  to  the  state,  or 
both,  as  satisfaction  in  a  case  of  homicide  or 
other  crime  against  the  person.  The  wergild 
extended  to  offenses  of  the  highest  grade.  It 
was  also  sometimes  exacted  when  the  killing  was 
not  criminal,  as  in  the  case  of  a  thief  slain  in 
battle.  It  was  eminently  a  Teutonic  institution, 
and  the  amount  of  wergild  varied  with  differ- 
mX  tribes.  Among  the  ■  Anglo-Saxons  the  wer- 
gild for  taking  the  life  of  the  king  was  7,200 
shillings;  for  an  eolderman  2400  shillings;  a 
king's  thegn  600  and  a  ceorl  200.  In  the  Anglo- 
Saxon  period  an  alderman  or  eolderman  was  a 
much  more  important  personage  than  the  alder- 
man of  to-day,  the  aldermen  of  all  England  be- 
ing the  first  subjects  of  the  realm,  and  other 
aldermen  being  governors  of  counties.  Even 
kings  were  called  aldermen.  The  thegn,  or 
thane,  was  ?  minor  noble,  and  the  ceorl,  or  churl, 
a_  tenant-at-will  of  the  thane,  or  he  might  be 
simply  a  serf  or  farm-laborer.  As  the  value  of 
money,  measured  by  its  purchasing  power,  was 
far  greater  than  to-day,  the  -vfigild  for  king 
and  alderman,  and  even  for  thane,  must  have 
been  prohibitory  save  for  the  wealthiest  mem- 
bers of  the  community,  or  when  the  state  as- 
sumed the  burden  of  payment,  as  in  the  case  of 
an  enemy  of  high  rank  killed  in  war,  whose  rela- 
tives were  able  to  wreak  vengeance  for  his  death. 

Wergfild  for  a  homicide  had  to  be  paid  to 
the  king  and  the  kindred,  and  also  to  the  thane, 
or  overlord  of  the  slain  man.  The  relatives 
were  not  obliged  to  accept  the  price  of  their 
kinsman's  blood,  but  might,  if  they  chose,  exact 
life  for  life.  ^  If  the  relatives  were  satisfied, 
however,  it  was  not  difficult  to  make  terms  with 
the  king  and  thane.  The  wergild  passed  away 
when  Norman  succeeded  to  Anglo-Saxon  rule, 
and  while  fines  continued  to  be  imposed  on  of- 
fenders, there  was  no  escape  from  the  capital 
penalty  for  homicide  except  in  trial  by  combat 

Wergeland,  ver'ge-land,  Henrik,  Norwe- 
gian poet:  b.  Christiansand  17  June  1808;  d. 
Christiania  12  July  1845.  He  studied  at  Chris- 
tiania,  in  1836  became  custodian  of  the  university 
library,  and  in  1840  keeper  of  the  Norwegian 
archives.  He  was  one  of  the  leaders  of  the 
Ultra-Norwegian  party,  waging  war  on  all  things 
Danish,  but  found  opponents  in  Welhaven  and 
the  latter's  school.  In  1830  he  published  the 
dramatic  poem  'The  Creation,  Man  and 
Messiah,'  a  work  of  formidable  length  and  slight 
literary  merit.  His  chief  publications  are  the 
narrative  poems,  <Jan  van  Huysum's  Flower- 
Piece*  (1840);  'The  Swallow*  (1841);  <The* 
Jew*  (1842);  'The  Jewess*  (1844),  and  'The 
English  Pilot*  (1844),  which  take  high  rank  in 
Norwegian  verse.  His  complete  collected  works 
appeared  in  1852-7,  a  selection  in  1859.  Consult 
the  biographies  by  Lassen  (1867),  Schwaneo- 
flugel  (1877),  and  Skavlan  (1892).  • 
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Werner,  vSr'nSr,  Abraham  Gottlob,  Ger- 
man mineralogist:  b.  near  Bunzlau,  25  Sept 
1750 ;  d.  Dresden  30  June  1817.  In  1775  he  was 
appointed  inspector  and  teacher  of  mineralogy 
and  mining  in  the  Mining  Academy  at  Freiberg, 
in  which  position  he  remained  for  the  rest  of  h:s 
life.  He  was  the  first  to  separate  geology  from 
mineralogy,  and  to  place  the  _  former  on  the 
basis  of  observation  and  experience.  The  geo- 
logical theory  with  which  his  name  is  connected 
is  that  which  attributes  the  phenomena  exhibited 
by  the  crust  of  the  earth  to  the  action  of  water, 
and  is  known  as  the  Werncrian  or  Neptunian 
theory,^  in  contradistinction  to  the  Huttonian  or 
Plutonic.  He  was  nominated  counsellor  of  the 
mines  of  Saxony  in  1792,  and  had  a  great  share 
in  the  direction  of  the  Academy  of  Mining,  and 
in  the  administration  of  public  works.  He  pub- 
lished <Kurze  Klassification  und  Beschreibung 
der  Gebirgsarten'  (178^);  'Neue  Theorie  iiber 
die  Entstehung  der  Gange*  (i77i).  Consult 
<Life>  by  Frisch  (1825). 

Werner,  Friedrich  Ludwig  Zacharias, 
German  dramatist:  b.  Konigsberg  18  Nov.  1768; 
d.  Vienna  17  Jan.  1823.  After  attending  Kant's 
lectures  in  his  native  town,  he  became  in  1793 
chamber  secretary  in  the  Prussian  service,  and 
in  1805  obtained  a  government  post  in  Berlin, 
but  two  years  later  he  retired  from  the  public 
service.  In  181 1  he  joined  the  Roman  Catholic 
Church,  and  in  1814  was  consecrated  priest  at 
Aschaffenburg.  Taking  up  his  residence  in 
Vienna,  he  became  known  as  an  eloquent 
preacher  and  later  was  appointed  head  of  the 
chapter  of  the  cathedral  of  Kaminiec.  Werner's 
dramatic  works  reveal  much  of  the  power  and 
pathos  characteristic  of  Schiller,  but  overlaid  to 
a  constantly  increasing  extent,  as  he  advanced  in 
years,  by  mystical  and  undramatic  elements. 
The  chief  of  them  are:  'Die  Sohne  des  Thais' 
(1804);  <Das  Kreuz  an  der  Ostsee>  (1806); 
<  Martin  Luther  oder  die  Weihe  der  Kraft* 
(1807) ;  <Attila>  (1808) ;  <Wanda>  (1810)  ;  <Die 
Weihe  der  Unkraft>  (1813),  a  sort  of  retracta- 
tion of  the  earlier  play  on  Luther;  'Kunigunde 
die  Heilige'  (1815);  < Der  24.  Februar>  (1815); 
<Die  Mutter  der  Makkabaer'   (1820). 

Wer'nerite,  an  important  rock-forming 
mineral,  occurring  in  cleavable-granular,  indis- 
tinctly-fibrous or  columnar  masses,  or  often  in 
large,  coarse  crystals.  These  are  tetragonal 
prisms  terminated  by  pyramids,  and  show  good 
prismatic  cleavage.  The  hardness  is  5  to  6  and 
specific  gravity  about  2.7.  The  most  common 
colors  are  white  or  gray;  lilac  is  also  quite 
abundant;  occasionally  greenish  and  brick-red 
varieties  are  found.  Wemerite  is  a  member  of 
the  scapolite  group  (q.v.)  and  is  intermediate  in 
composition  between  meionite  and  marialite,  be- 
ing a  silicate  of  aluminum,  calcium  and  sodium, 
with  chlorine.  It  usually  occurs  in  crystalline 
limestone.  Among  its  many  localities  a  few  of 
the  most  important  are  Arendal,  Norway;  Bol- 
ton, Massachusetts;  northern  New  York,  On- 
tario and  Quebec.  The  mineral  was'  named  (in 
1800)  in  honor  of  the  distinguished  mineralogist, 
A.  (J.  Werner. 

Werwolf,  wer'wulf,  or  Werewolf,  wer'- 
wulf,  a  human  being  transformed  into  a  wolf, 
according  to  a  belief  which  has  prevailed  in  all 
ages  and  ignorant  and  superstitious  communities. 
Herodotus,  with  great  naivete,  tells  us  that  when 
he  v/as  in  Scythia  be  heard  of  a  people  which 

Vol.  ao — za 


once  a  year  changed  themselves  into  wolves,  and 
then  resumed  their  original  shape;  ''but,*  adds 
he,  "they  cannot  make  me  believe  such  tales, 
although  they  not  only  tell  them,  but  swear  to 
them.*  But  the  lycanthropes  of  the  Middle  Ages, 
or  loups-garous,  as  they  were  called  by  the 
French,  were  sorcerers,  who  during  their  wolf- 
hood  had  a  most  cannibal  appetite  for  hunun 
flesh.  The  Germans  _  called  them  Wahrwolfe. 
Many  marvelous  stories  are  told  by  the  writers 
of  the  Middle  Ages  of  these  wolf-men  or  loups- 
garous,  and  numerous  authentic  narratives  re- 
main of  victims  committed  to  the  flames  for  this 
imaginary  crime,  often  on  their  own  confes- 
sions. 

It  is  certain  that  faith  in  the  power  of  witches 
to  assume  the  shape  of  animals,  such  as  wolves, 
dog^,  cats,  or  horses,  existed  at  a  comparatively 
recent  time,  and  is  probably  not  extinguished  yet 
in  Western  Europe.  In  the  Balkan  States,  or 
part  of  them,  belief  in  the  werwolf  flourishes 
to  this  day,  along  with  the  kindred  vampire 
superstition.  An  old  writer  says  that  "the  were- 
wolves are  certain  sorcerers,  who,  having 
anointed  their  bodies  with  an  ointment  which 
they  make  by  the  instinct  of  the  devil,  and  put- 
ting on  a  certain  enchanted  girdle,  do  not  only 
unto  the  view  of  others  seem  as  wolves,  but  to 
their  own  thinking  have  both  the  shape  and  na- 
ture of  wolves,  so  long  as  they  wear  the  said 
girdle;  and  they  do  dispose  of  themselves  as 
very  wolves,  in  worrying  and  killing,  and  most 
of  human  creatures.* 

The  werwolves  were  said  to  have  in  some  in- 
stances a  special  hatred  of  religion  and  its  de- 
votees, and  this,  coupled  with  the  charge  of 
devouring  human  flesh,  left  no  doubt  as  to  the 
fate  of  anyone  who  fell  under  suspicion  of  being 
a  werwolf.  The  superstition  itself  was  doubt- 
less due  in  part  to  the  brutal  and  savage  aspect 
of  human  beings  who,  owing  to  melancholia  or 
other  forms  of  insanity,  went  wild  in  the 
woods  —  an  occurrence  not  infrequent  in  remote 
districts  in  the  Middle  Ages.  It  was  also  in 
all  probability  connected  with  the  belief,  which 
was  a  prominent  feature  of  mythology,  in  the 
power  of  the  gods  and  inferior  spirits  to  enter 
the  bodies  of  animals,  and  with  the  doctrine  of 
transmigration  of  souls,  common  alike  to  the 
ancient  Egyptians,  the  followers  of  Pytha- 
goras and  the  Hindus.    See  WrrcHCRArr. 

Wesel,  va'zel,  Germany,  a  town  in  the 
Rhine  province  of  Prussia,  on  the  right  bank  of 
the  Rhine,  at  the  mouth  of  the  River  Lippe,  35 
miles  north  by  west  of  Dusseldorf.  The  Rhine 
is  here  crossed  by  a  railway  and  a  pontoon 
bridge,  and  the  Lippe  by  a  railway  and  two  other 
bridges.  The  fortifications  were  demolished  in 
1890,  except  the  citadel  and  four  outer  forts,  one 
of  which.  Fort  Blucher,  is  on  the  left  bank  of  the 
Rhine.  The  Berlin  gate,  with  statues  of  Her- 
cules and  Minerva,  dates  from  1722.  The  prin- 
cipal church  was  founded  in  the  12th  century, 
and  dates  in  its  present  form  from  1521.  It 
was  restored  in  1883-96.  The  town-hall,  with 
a  Gothic  fagade,  was  completed  in_  1390.  The 
other  buildings  and  institutions  include  the 
Lower  Rhine  Museum,  formerly  a  French 
church;  the  artillery  barracks,  formerly  a  Do- 
minican monastery ;  a  royal  gymnasium  and 
other  higher  educational  institutions;  two  hos- 
pitals, an  orphanage,  and  the  fortress  prison. 
Soap,  wire,  and  cement  are  manufactured,  and 
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there  are  also  sugar  refineries,  brick  works,  flour 
and  oil  mills,  steam  saw-mills,  etc.,  besides  a 
trade  in  timber,  grain,  etc.  There  is  ample  har- 
bor and  quay  accommodation.  Wesel  can  be 
traced  back  to  the  8th  century.  It  was  a  mem- 
ber of  the  Hanseatic  League,  and  adopted  the 
Reformation  in  1540.  It  came  into  Prussian  pos- 
session in  1814. 

Weser,  va'zer  (Latin,  Visurgis),  a  river  of 
Germany,  formed  by  the  junction  of  the  Fulda 
and  Werra  at  Miinden,  between  the  provinces  of 
Hanover  and  Hesse-Nassau.  It  flows  tortuously 
first  northwest,  then  north-northeast  between 
Westphalia  and  Brunswick  and  after  a  circuitous 
northwestern  course,  traverses  the  town  and  the 
territory  of  Bremen,  forms  the  boundary  be- 
tween Hanover  and  Oldenburg,  at  Elsfleth  turns 
almost  due  north,  and  falls  by  a  wide  mouth, 
encumbered  with  sandbanks,  into  the  German 
Ocean.  Its  whole  course  is  about  430  miles.  It 
is  navigable  by  barges  to  some  distance  up  both 
head-streams,  but  the  practical  limit  of  summer 
navigation  is  Hameln.  The  lower  part,  from 
Bremen  to  Bremerhaven,  has  been  deepened  and 
improved  for  large  vessels. 

Wesley,  wes'li,  Charles,  English  clergy- 
man and  hymn-writer,  younger  brother  of  John 
Wesley:  b.  Epsom,  Lincolnshire,  18  Dec.  1707; 
d.  London  29  March  1788.  He  was  educated  at 
Christ  Church,  Oxford,  and  there  he  began,  he 
says,  *to  observe  the  method  of  study  prescribed 
by  the  university,"  adding,  "this  gained  me  the 
harmless  nickname  of  Methodist*  —  a  word  at 
first  apparently  without  religious  significance, 
and  meaning  one  who  affected  method.  In  1735 
he  was  ordained  priest.  Charles  accompanied 
his  brother  to  Georgia,  where  he  was  not  very 
successful,  and  having  returned  to  England  in 
1736,  became  unlicensed  curate  of  St.  Mary's, 
Islington,  where  he  remained  until  1739.  In 
1739-56  he  was  an  active  itinerant  preacher.  He 
differed  from  his  brother  on  some  doctrinal  and 
other  points,  holding,  for  example,  that  perfec- 
tion must  be  attained  by  a  gradual  process. 
After  residing  for  some  years  at  Bristol  and 
Bath,  he  went  to  London  in  1771.  He  is  said 
to  have  written  6,500  hymns,  of  which  many 
are  well  known,  about  500  being  said  to  be  in 
general  use.  Consult  the  biographies  by  Jack- 
son (1849)  and  Telford  (1866),  and  Julian, 
<  Dictionary  of  Hymnology*  (1892). 

Wesley,  John,  English  clergyman,  founder 
of  Methodism:  b.  Epworth,  Lincolnshire,  17 
June  1703 ;  d.  London  2  March  1791.  He  was  a 
younger  son  of  the  Rev.  Samuel  Wesley  (q.v.), 
and  was  educated  at  Charterhouse,  and  at  Christ 
Church,  Oxford.  He  took  his  degree  in  1724, 
was  ordained  deacon  in  1725  and  became  a  fellow 
of  LiiKoln  College,  in  which  he  was  appointed 
Greek  lecturer  and  moderator.  He  was  of  a 
serious  and  relifrious  turn  of  mind,  and  books 
which  impressed  him  powerfully  were  the  'Imi- 
tatio  Christi*  and  Taylor's  <Holy  Living  and 
Holy  Dying.'  He  took  priest's  orders  in  1728, 
and  about  the  close  of  1729  was  called  from  act- 
ing as  his  father's  curate  to  perform  the  duties  of 
his  fellowship  in  person.  At  Oxford  he  found 
an  association  of  students  of  which  his  brother 
Charles  was  a  member.  It  was  known  by  vari- 
ous nicknames,  among  which  were  the  Holy 
Club,  the  Bible  Moths,  the  Sacramentarians,  and 
the  Methodists.    It  appears  that  all  the  associ- 


ation did  at  this  time  to  earn  these  opprobrious 
epithets  was  to  meet  on  Sunday  evenings  to  read 
the  Scriptures,  and  on  other  evenings  to  read 
secular  literature.  John  Wesley  joined  this 
society,  which  gradually  became  exclusively  re- 
ligious in  its  object,  and  highly  ascetic  in  its 
tone.  Its  members  fasted  twice  and  communi- 
cated once  a  week,  visited  prisons  and  the  sick, 
and  engaged  frequently  in  prayer,  meditation,  and 
self-examination.  Among  the  members  were 
Hervey  and  Whitefield.  At  the  time  John  Wes- 
ley joined  it  the  society  numbered  very  few 
members,  but  it  gradually  increased,  though  it' 
never  became  a  large  body.  This  induced  him 
to  decline  his  father's  living  at  Epworth,  that  he 
mip;ht  continue  to  exercise  his  influence  at  the 
university.  During  his  residence  at  the  univer- 
sity he  became  acquainted  with  Law,  author 
of  the  'Serious  Call  to  the  Unconverted,'  who 
exercised  much  influence  over  him.  In  1735  he 
accepted  an  invitation  from  Getu  Oglethorpe  to 
preach  to  the  colonists  of  Georgia.  He  sailed 
on  10  Dec.  with  his  brother  Charles  and  a  con- 
siderable body  of  Moravians.  During  his  visit 
to  the  colony  he  paid  his  addresses  to  Sophia 
Hopkey,  niece  of  the  chief  magistrate  of  Savan- 
nah, or  rather,  as  the  story  is  told,  received  her 
advances  with  favor,  but  ultimately  declined  to 
marry  her.  Miss  Hopkey  married  a  Mr.  Wil- 
liamson, and  Wesley,  without  assigning  a  reason, 
refused  to  admit  her  to  the  communion.  Her 
husband  threatened  legal  proceedings,  which 
were  not  enforced,  but  Wesley,  on  account  of 
this  event,  left  the  colony,  "shaking  the  dust 
from  his  feet.»  He  reached  England  i  Feb. 
1738,  just  as  Whitefield,  under  whose  preaching 
Methodism  had  made  great  progress,  sailed  for 
Georgia.  At  this  time  an  important  event  took 
place  in  the  inner  religious  lite  of  Wesley.  He 
was  converted,  according  to  his  own  account, 
about  a  quarter  to  9  o'clock  on  the  evening 
of  24  May  1738,  at  a  meeting  to  which  he  had 
gone  very  unwillingly,  while  Luther's  'Preface' 
to  the  Epistle  to  the  Romans  was  being  read. 
On  13  June  he  set  out  for  Germany  to  visit 
Herrnhut.  He  met  Count  Zinzendorf  at  Marien- 
bom,  spent  a  fortnight  at  Herrnhut,  and  re- 
turned to  England  about  the  middle  of  Septem- 
ber. Whitefield  returned  from  Georgia  soon 
after,  and  became  intimately  associated  with 
Wesley.  He  began  open-air  preaching  near 
Bristol  in  the  following  February,  and  his  ex- 
ample was  soon  followed  by  Wesley.  On  11 
Nov.  1739  Wesley  first  preached  at  the  Foundry, 
a  disused  structure,  formerly  employed  by  the 
government  for  casting  brass  ordnance.  This 
he  enlarged  and  repaired,  and  until  1778  it  re- 
mained the  Methodist  headquarters  in  London. 
Somewhat  later  he  founded  the  'United  So- 
ciety,' for  week-day  meetings.  From  the  begin- 
ning of  this  society  the  inception  of  Methodism 
is  generally  dated. 

In  July  1740  Wesley  separated  from  the  Mo- 
ravians, on  account  of  doctrinal  differences.  He 
soon  afterward  separated  from  Whitefield,  but 
without  a  permanent  personal  breach.  Wesley 
had  now  sole  control  of  the  religious  body  which 
adhered  to  him,  and  he  devoted  his  entire 
life  without  intermission  to  the  work  of 
its  organization,  in  which  he  showed  much 
practical  skill  and  admirable  method.  His 
labors  as  an  itinerant  preacher  were  incessant. 
He  had  no  permanent  residence,'  ^nd  never  inter- 
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tnitted  his  journeys  on  account  of  the  weather. 
He  would  ride  from  40  to  60  miles  in  a  day, 
read  or  wrote  during  his  journeys,  and  fre- 
quently preached  four  or  five  times  a  dav  or 
oftener.  He  married  in  1750  Mrs.  Vazeille,  a 
widow  with  four  children,  but  his  habits  of  life, 
which  he  did  not  attempt  to  accommodate  to 
his  wife,  produced  an  alienation,  and  they  finally 
separated.  Wesley  held  strongly  to  the  princi- 
ple of  episcopacy,  though  not  a  believer  in  the 
apostolic  succession ;  and  he  never  formally 
separated  from  the  Church  of  England.  His 
collected  works  were  published  by  himself  in 
1771-74  in  32  volumes.  But  in  these  only  a 
part  of  his  literary  output  was  included,  his  pub- 
lications being  of  the  most  miscellaneous  charac- 
ter, including  grammars,  an  English  dictionary, 
biographies,  manuals  of  histor;^,  logic,  medicine, 
which  together  brought  him  in  large  sums  of 
monejf.  In  1780  he  commenced  a  monthly,  the 
'Arminian  Magazine,*  which  he  edited  during 
his  life,  and  which  after  his  death  was  merged 
in  the  'Methodist  Magazine.* 

Against  pre-Revolutionary  troubles  in  Amer- 
ica he  directed  <A  Calm  Address  to  our  Ameri- 
can Colonies'  (1775),  'A  Calm  Address  to  the 
Inhabitants  of  England*  (1777),  and  <A  Serious 
Address'  (1778;.  He  also  wrote  many  hymns, 
which  are  included  in  the  'Poetical  Works  of 
John  and  Charles  Wesley*  (1868-72).  A  John 
Wesley  bicentary  was  celebrated  in  June  1903. 
Consult  the  biographies  by  Hampson  (1791) ; 
Coke  and  Moore  (1792);  Whitehead  (1791-3); 
Moore  (1824-5);  Southey  (1820),  with  'Notes* 
by  Coleridge  and  'Remarks*  by  Knox,  in  1846; 
Watson  (1831);  Tyerman  (1870-1);  Rigg 
(187s);  Green  (1881);  and  Overton  (1891) ; 
Wesley's  'Journals*  and  'Correspondence,* 
parts  of  which  are  to  be  found  in  the  various 
editions  of  his  collected  works,  first  published 
under  his  own  editorship  in  1771-4;  Taylor's 
'Wesley  and  Methodism*  (1851)  ;  Urlin,  'Wes- 
ley's Place  in  Church  History*  (1870)  ;  a  bibli- 
ography by  Green  (1896);  and  standard  his- 
tories of  Methodism.  See  also  Methodist 
Episcopal  Church,  The. 

Wesley,  Samuel,  English  clergyman  and 
poet:  b.  Winterborne-Whitchurch,  Dorsetshire, 
17  Dec.  1662;  d.  Epworth,  Lincolnshire,  25  April 
1735-  He  was  the  father  of  Charles,  John,  and 
Samuel  Wesley,  Jr.  Graduated  from  Exeter 
College,  Oxford,  in  1688,  he  was  ordained  priest 
in  i6go,  became  rector  of  South  Ormsby,  Lin- 
colnshire, in  that  year,  and  in  1695  of  Epworth  in 
the  same  county.  He  wrote  'Life  of  Christ: 
An  Heroic  Poem*  (1693);  'Eupolis's  Hymn  to 
the  Creator*  (1778)  ;  and  other  works,  including 
the  posthumous  'Dissertationes  in  Librum  Jobi* 
(•735),  etc.  He  is  best  known  by  the  two 
hymns  to  be  found  in  Methodist  hymn  books, 
'Behold  the  Saviour  of  Mankind*  and  'O,  Thou, 
Who,  When  I  Did  Complain.* 

Wesley,  Samuel,  English  hymn-writer, 
son  of  the  preceding :  b.  Spitalfields,  London,  10 
Feb.  1691 ;  d.  Tiverton  6  Nov.  1739.  He  was 
head-master  of  Bundell's  grammar  school  in 
Tiverton,  in  1732-39.  He  did  not  embrace 
Methodism  with  his  brothers,  and  wrote  of  it  as 
"a  spreading  delusion."  He  was  graduated  from 
Christ  Church,  Oxford,  in  1715,  and  took  orders. 
He  is  best  known  by  his  hymns  in  the  Methodist 
hymn    book.    Among   the    titles    of    individual 


volumes  by  him  were:  'Poems  on  Several  Occa- 
sions* (1736);  reprinted  in  1808  and  1862;  and' 
'The  Christian  Poet*  (i73S)-  Consult:  Tyer- 
man, Life  and  Times*  (1866). 

Wesleyan  Metfaodists.  See  Methodism  in 
America. 

Wesleyan  University,  located  at  Middle- 
town,  Conn.  It  was  established  in  1831  under 
the  auspices  of  the  Methodist  Episcopal  Church,, 
being  the  first  educational  institution  of  collegiate 
grade  established  by  that  church  in  the  United 
States.  The  founders  of  the  college  were 
offered  the  buildings  and  site  of  the  American 
Literary,  Scientific  and  Military  Institute,  if  an 
endowment  of  $40,000  were  raised ;  the  gift  was 
accepted  and  its  conditions  complied  with.  In 
1868-78  the  university's  material  resources  were 
largely  increased,  and  several  new  buildings 
erected ;  in  1872  women  were  admitted,  and  m 
the  same  year  a  new  curriculum  established  with 
a  wide  range  of  electives ;  in  1900  the  number  of 
women  admitted  was  limited  to  ao  per  cent  of  the 
whole  number  of  students  in  the  preceding  year. 
The  university  offers  three  courses,  classical, 
Latin-scientific,  and  scientific,  leading  to  the  de- 
grees of  A.B.,  Ph.B.,  and  B.S.,  respectively.  In 
each  of  these  courses  the  work  of  the  first  year 
is  nearly  all  required ;  after  the  first  year,  the 
amount  of  required  work  is  progressively  dimin- 
ished ;  a  wide  range  of  electives  is  offered,  natu- 
rally limited  to  a  certain  extent  by  the  degree 
to  be  obtained.  Courses  in  graduate  work  are 
provided  leading  to  the  degrees  of  A.M.  and 
M.S.  There  are  five  endowed  scholarships,  also 
the  scholarships  established  by  the  trustees  for 
the  paymen'  of  the  tuition  of  students  considered 
worthy  of  such  assistance.  The  students  main- 
tain an  athletic  association,  a  university  glee 
club,  mandolin  and  guitar  clubs,  and  a  number 
of  the  Greek  letter  fraternities ;  these  latter  have 
their  own  houses  where  many  of  the  student* 
live.  Athletic  sports  are  under  the  control  of 
an  athletic  council  on  which  undergraduates,, 
alumni,  and  faculty  are  represented.  The  uni- 
versity has  a  campus  of  14  acres  on  high  ground' 
overlooking  the  Connecticut  River ;  the  buildings, 
include  North  College  (the  first  building  erected 
by  the  Military  Academy),  South  College,  the 
Judd  Hall,  the  observatory,  with  a  12-inch  equa- 
torial telescope,  Rich  Hall  (the  library),  the 
Wilbur  Fisk  Recitation  Hall,  and  the  Scott 
Laboratory  of  Physics,  both  erected  in  1903,  and 
the  Fayerweather  Gymnasium.  The  library  in 
1904  contained  63,000  volumes.  In  1902-3  a 
movement  was  begun  to  raise  $1,000,000  to  add 
to  the  endowment  fund.  The  students  in  iy;o 
numbered  365,  of  whom  about  50  were  women; 
the  faculty  numbered  42. 

Wessel,  ves'sel,  Johami  (surnamed  Ganse- 
FORT  (Dutch,  Goesevort),  Dutch  theologian: 
b.  Groningen  1419  or  1420;  d.  1489.  He  passed 
the  latter  part  of  his  life  in  retirement  in  his. 
native  country,  part  of  the  thne  in  convents.  He 
was  a  decided  opponent  of  the  scholastic  the- 
ology, and  in  intimate  relations  with  some  of 
the  prominent  humanists,  as  Agricola  and  Hock, 
yet  in  his  own  views  leaned  strongly  toward 
mysticism.  He  regarded  Christianity  as  some- 
thing entirely  spiritual,  confined  to  a  man's  own 
heart  and  God.  The  Scriptures,  according  to 
him,  are  the  living  source  of  all  true  faith;  th"* 
Church   is  based   upon  a  compact;   there   is  a 
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general  priesthood  of  the  rational  universe; 
faith  it  to  be  reposed  only  in  an  orthodox  pope, 
and  not  in  every  council ;  sin  can  be  forgiven  by 
none  but  God;  excommunication  has  only  an 
external  influence;  indulgences  refer  only  to 
ecclesiastical  penalties;  the  true  satisfaction  for 
sin  is  a  life  m  God;  and  purgatory  is  nothing 
but  the  purifying  influence  of  a  longing  after 
God.  After  his  death  some  of  his  works  were 
burned  as  heretical;  his  *  Farrago  Rerum  Theo- 
logicarum'  was  published  with  a  preface  by 
Luther  (1522).  The  most  complete  edition  of 
his  works  is  that  edited  by  Lydius  (1617).  G)n- 
sult  Muusling,  *Commentatio  Historica-Theo- 
logica  de  Wesseli>  (1831)  ;  Ullmann,  'Reforma- 
toren  vor  der  Reformation'  (1847). 

Wessex,  wes'eks,  England,  a  former  king- 
dom, from  the  6th  to  the  pth  century,  one  of 
the  most  important  of  the  Saxon  heptarchy,  and 
that  in  which  the  other  kingdoms  were  ultimately 
merged  in  the  reign  of  Egbert  in  827.  Wessex, 
signifying  West  Saxons,  as  an  independent  unit 
of  the  heptarchy,  occupied  a  territory  now  com- 
prised in  Dorset,  Wilts,  and  parts  of  Somerset 
and  Hants.    See  Egbert;  England. 

West,  Benjamin,  American  painter:  b. 
Springfield,  Chester  County,  Pa.,  10  Oct.  1738; 
d.  London  11  March  1820.  After  some  instruc- 
tion from"  William  Williams,  a  Philadelphia 
painter,  and  having  painted  *The  Death  of 
Socrates'  for  a  gunsmith,  he  established  himself 
as  a  portrait  painter  at  Philadelphia  at  five 
guineas  per  portrait,  and  subsequently  followed 
the  same  profession  in  New  York.  In  July, 
1760,  he  visited  Rome,  whence  he  proceeded  to 
Florence,  Bologna,  Venice,  and  Parma.  Re- 
turning to  Rome,  he  painted  <Cimon  and  Iphi- 
genia'  and  'Angelica  and  Medora.'  He  was 
elected  member  of  the  Academies  of  Florence, 
Bologna,  and  Parma,  and,  visiting  England  in 
1763,  was  so  well  patronized  that  he  determined 
to  make  it  his  future  residence.  He  executed  a 
historical  painting  of  'Agrippina  Landing  with 
the  Ashes  of  Germanicus,'  for  Drummond, 
archbishop  of  York,  who  introduced  him  to 
George  III.  The  king  became  his  steadfast 
patron,  and  gave  him  commissions  for  many 
years.  In  1772  he  was  made  historical  painter 
to  the  king,  in  1790  surveyor  of  the  royal  pic- 
tures. He  was  one  of  four  selected  to  draw  up  a 
plan  of  the  Royal  Academy,  was  one  of  the 
original  members,  and  there  exhibited  his 
•Death  of  General  Wolfe'  (now  in  the  Grosve- 
nor  gallery,  London),  in  1771.  In  this  canvas 
West  departed  from  the  custom  of  the  artists  of 
the  day  of  giving  the  characters  Greek  or 
Roman  costumes.  Reynolds,  who  had  endeav- 
ored to  dissuade  him,  later  said,  "I  retract  my 
objections.  I  foresee  that  this  picture  will  not 
only  become  one  of  the  most  popular,  but  will 
occasion^  a  revolution  in  art.'  Woolett's  plate 
after  this  work  had  the  largest  sale  of  any 
engraving  of  modem  times.  West  painted  a 
series  of  historical  works  for  Windsor,  and 
for  the  chapel  a  series  on  the  progress  of 
revealed  religion,  divided  into  four  series, 
antediluvian,  patriarchal,  Mosaic,  and  prophetic. 
On  the  death  of  Reynolds,  in  1792,  he 
was  unanimously  elected  president  of  die 
Royal  Academy.  When  George  III.  became 
insane  the  order  for  painting  the  religious 
series  was  abruptly  recalled  and  the  pay  stopped. 


West  had  finished  28  pictures,  and  sketched  the 
entire  series.  He  afterward  painted  a  numbei 
of  religious  and '  historical  pictures  on  very 
large  canvases.  Among  them  may  be  noticed 
< Christ  Healing  the  Side'  (in  the  National  Gal- 
lery), the  'Crucifixion,'  the  'Ascension,*  and 
'Death  on  the  Pale  Horse'  (Pennsylvania 
Academy).  The  'Battle  of  La  Hogue'  is 
among  the  best  of  his  historical  pieces.  West's 
pictures  numbered  about  40a  They  are  chiefly 
of  heroic  size,  and  display  much  inventive  power 
and  great  skill  in  composition.  But  they  are 
monotonously  reddish-brown  in  coloring,  and, 
despite  their  facility,  lack  spirit  and  imaginative 
value.  His  position  in  early  American  art  has 
won  for  him  a  recognition  somewhat  in  excess 
of  his  actual  merit.  Consult:  Gait,  'Life  and 
Studies  of  Benjamin  West'  (1820) ;  Tuckerman, 
'Book  of  the  Artists'  (1867)  ;  and  various  dic- 
tionaries of  art 

West,  James  Harcourt,  American  pub- 
lisher and  Unitarian  clergyman:  b.  Melrose, 
Mass.,  13  Jan.  1856.  He  was  educated  at  Tufts 
Divinity  School,  was  engaged  in  printing  and 
as  a  newspaper  correspondent  in  1873-84,  and  in 
1884-94  was  minister  in  charge  of  various  Uni- 
tarian and  Congregational  Societies.  He 
founded  the  'New  Ideal  Magazine'  in  Boston 
in  1889  and  has  been  engaged  as  a  publisher 
since  1888.  His  writings  include:  'Holiday 
Idlesse,  and  Other  Poems'  (1880);  'Uplifts  of 
Heart  and  Soul'  (1887) ;  'The  Complete  Life' 
(1888)  ;  'Visions  of  Good  —  Poems  of  Freedom' 
(1892);  'In  Love  with  Love'   (1894);  etc. 

West,  Thomas,  Baron  Delawarr  or  Del- 
aware, English  colonial  governor  of  Virginia : 
b.  9  July  1577 ;  d.  at  sea  off  the  Atlantic  coast  of 
America  7  June  1618.  He  was  educated  at 
Queen's  College,  Oxford,  in  1597  was  returned 
to  Parliament  for  Lymington,  fought  in  the  Low 
Countries  and  in  Ireland,  in  1609  became  a  mem- 
ber of  the  council  of  the  Virginia  Company,  and 
in  1610  was  made  first  governor  and  captain- 
general  for  life.  On  10  June  he  arrived  at 
Jamestown,  where  he  soon  restored  order  and 
comparative  prosperity.  He  established  a  post 
at  Riquotau  (now  Hampton),  and  built  two 
forts.  At  the  time  of  his  coming  want  and  mis- 
management had  almost  compelled  the  settle- 
ment to  disperse.  By  June  161 1  he  was  again 
in  England,  where  he  printed  a  very  favorable 
report  as  'The  Relation  of  the  Right  Honorable 
the  Lord  De-La- Warre.'  In  March  1618  he  set 
sail  once  more  for  Virginia,  but  he  died  on  the 
voyage.  Consult  Neill,  'The  Early  Settlement 
of  Virginia'  (1878);  'Proceedings  of  the  Vir- 
ginia (Company'   (Virginia  Hist.  Soc.  1888). 

West  Bay  City,  Mich.,  city  on  the  Sagi- 
naw River,  and  on  the  Grand  Trunk,  the  Mich- 
igan C,  and  the  Detroit  &  M.  R.R.'s;  opposite 
Bay  City  and  12  miles  north  of  Saginaw.  It 
is  connected  with  Bay  City  by  several  railroad 
bridges.  It  is  in  an  agricultural  region,  and  it 
has  a  number  of  industries  connected  with  lum- 
ber products.  The  chief  manufacturing  estab- 
lishments are  flour  mills,  lumber  and  planing 
mills,  sugar-beet  factory,  sash  and  door  fac- 
tories, chicory  factory,  and  salt  works.  It  has 
also  shipyards,  foundry,  and  machine  shops.  In 
1900  (government  census)  the  city  had  121 
manufacturing  establishments,  which  were  cap- 
italized for  $2,323,910  and  in  which  were  2,153 


Digitized  by 


Google 


WEST  BEND  — WEST  INDIES 


/ 


employees  whose  annual  wages  amounted  to 
$868,504.  The  raw  material  used  in  the  manu- 
factories cost,  each  year,  $2,294,668  and  the  value 
of  the  annual  products  was  $3,763,522.  The 
city  owns  and  operates  the  electric-light  plant 
and  the  water-works.  The  educational  institu- 
tions are  a  public  high  school,  public  and  parish 
graded  schools,  and  a  public  library.  The  two 
banks  have  a  combined  capital  of  $100,000  and 
deposits  amounting  to  $618,920.  Bay  City  and 
West  Bay  City  have  been  merged  (1910)  into 
the  one  municipality.  Bay  City  (q.v.).  The  gov- 
ernment of  West  Bay  City  was  administered 
under  a  charter  (1897)  which  provided  for  a 
mayor,  who  held  office  two  years,  and  a  council. 
Pop.  (1890)  12,981;  (1900)  13,119;  of  Bay  City 
(1910)  45.166. 

West  Bend,  Wis.,  city,  county-seat  of 
Washington  County;  on  the  Milwaukee  River, 
and  on  the  Chicago  &  Northwestern  Railroad; 
about  35  miles  north  of  Milwaukee.  It  is  in  an 
agricultural  and  stock-raising  region.  The  chief 
manufactures  are  flour,  beer,  harnesses,  spokes, 
hubs,  and  pocket-books.  It  has  grain  elevators, 
machine  shops,  foundry,  and  creamery.  There 
are  six  churches,  public  and  parish  schools,  and 
one  bank.     Pop.  2,200. 

West  Bromwich,  briimlch,  England,  a 
manufacturing  town  in  Staffordshire,  between 
Wednesbury  and  Birmingham.  The  principal 
buildings  include  the  town-hall  with  a  massive 
tower;  a  number  of  fine  modern  churches;  sev- 
eral chapels  of  different  denominations;  public 
schools;  an  institute,  art  and  technical _ schools, 
a  free  library,  and  a  hospital.  There  is  a  fine 
public  park.  West  Bromwich  has  a  share  in  the 
mining  and  manufacturing  industries  of  this  busy 
district,  and  has  grown  largelv  pf  late  years, 
carrying  on  the  manufacture  of  iron  goods  of 
various  kinds^  smelting,  brass-founding,  etc. 
Pop.  about  68,000. 

West  Chester,  Pa.,  borough,  county-seat 
of  Chester  County ;  on  tiie  Wilmington  &  B.  and 
the  Philadelphia  R.R.'s;  about  27  miles  west  of 
Philadelphia.  It  was  originally  called  Turk's 
Head,  but  in  1786  the  county  was  divided,  and 
the  name  was  changed  to  West  Chester  when  it 
was  made  the  county-seat.  The  new  county  was 
called  Delaware,  but  it  retained  the  old  county- 
seSt,  Chester. 

West  Chester  has  a  number  of  manufac- 
turing establishments,  among  which  are  car- 
riage factories,  creameries,  sash  and  door  fac- 
tories, and  manufactories  of  hosiery,  umbrella 
tags,  and  wood  products.  The  principal  public 
buildings  are  the  Chester  County  Hospital,  the 
county  court-house,  prison,  theatres,  a  large 
convent,  and  the  municipal  buildings.  Marshall 
square  contains  a  soldiers'  monument  and  a 
handsome  fountain.  The  educational  institu- 
tions are  a  State  Normal  School,  Villa  Maria 
Academy,  Friends'  Select  School,  The  Darling- 
ton Seminary,  West  Chester  Business  College,  a 
public  high  school  established  in  1865,  public 
and  parish  schools,  a  public  library,  a  law  library 
and  three  school  libraries.  There  are  eight 
banks;  the  three  national  and  one  of  the 
state  banks  have  a  combined  capital  of  $650,000, 
and  the  five  (national  and  state)  have  (1903) 
deposits  amounting  to  $2,864,050.  Pop.  (1890) 
8,028;  (1900)  9,524;  (1910)  11,767. 

West  Fambam,  Canada.     See  Faknram. 


West  Holjoken,  N.  J.,  town  in  Hudson 
County;  adjoining  Hoboken  and  near  Jersey 
City;  about  one  and  one  half  miles  from  the 
Hoboken  ferry  on  the  Hudson  River.  It  is  on 
elevated  land  which  rises  somewhat  abruptly 
from  the  land  along  the  river  at  Hoboken.  In 
1900  (government  census)  the  town  had  177 
manufacturing  establishments,  which  were  cap- 
italized for  $4,042,373  and  in  which  there  were 
3,028  employees,  to  whom  were  paid  annually, 
$1,248,244.  The  total  cost  of  the  raw  material 
used  annually  was  $2,829,789,  and  the  value  of 
the  finished  products  was  $5491,760.  The  five 
silk  factories  were  capitalized  for  $3,327,900. 
They  used  annually  raw  material  which  cost 
$2,117,267,  and  the  value  of  the  yearly  products 
was  $3,961,054.  The  principal  public  buildings 
are  Saint  Michael's  Monastery  (Passionist 
Father*)  and  the  Dominican  Convent.  The 
educational  institutions  are  a  theological  school, 
at  the  Monastery,  for  their  own  members,  a 
high  school  established  in  1897,  public  ele- 
mentanr  schools,  and  two  large  parish  schools. 
The  Hudson  Trust  Company  has  a  capital  of 
$500,000,  and  (1903)  deposits  amounting  to 
$8,500,000.  Pop.  (1890)  ii,66s;  (1900)  23,049; 
(1910)  35.403- 

West  Houghton,  h6't6n,  England,  a  town- 
ship in  Lancashire,  five  miles  west-southwest  of 
Bolton,  with  manufactures  of  silk  and  cotton, 
and  coal-mining. 

West  Indies  (more  precisely,  West  In- 
dian Islands,  the  name  "West  Indies*  having 
for  centuries  been  employed  to  designate  parts 
of  the  mainland  as  well,  and  being  still  so  used 
by  some  good  writers)  :  the  archipelago  which 
includes  the  Bahamas  and  the  Great  and  Lesser 
Antilles.  The  total  land  area  is  about  95,ooo 
square  miles  —  twice  the  size  of  New  York ;  the 
islands  are,  however,  dispersed  far  and  wide 
over  a  region  continental  in  size,  which  extends 
from  lat.  10°  N.  to  28°  N.  and  from  Ion.  58° 
W.  beyond  85°  W.  For  the  geographical  sub- 
divisions of  the  main  groups,  see  Antilles  and 
Bahamas  ;  for  the  geologic  relations  of  some  of 
them  to  the  mainland  portions  of  the  Antillean 
continent,  see  Central  America  and  Caribbean 
Sea.  It  will  presently  be  made  clear  that  the 
resemblances  between  the  islands  are  actually 
less  marked  than  the  differences,  and  it  is  obvi- 
ously true  that  the  latter  are  very  much  the  more 
worthy  to  receive  attention  at  a  time  when  one 
island  after  another  claims  the  sympathy  of  the 
world  —  and  especially  of  the  United  States  — 
on  the  ground  that  its  conditions  are  exceptional ; 
the  reader  is  therefore  referred  to  the  separate 
articles  Porto  Rico,  Cuba,  Santo  Domingo,  Do- 
minican Republic,  Jamaica,  Martiniqije.  Do- 
minica, Grenada,  Guadeloupe,  Barbados,  etc., 
in  which  the  characteristic  features  of  each  are 
mentioned,  though  briefly.  The  distinctions  can- 
not be  quite  fairly  or  helpfully  presented  in  any 
other  way,  since  every  important  insular  com- 
munity must  eventually  form  the  subject  of  a 
separate  study. 

To  pass  from  a  western  to  an  eastern  point 
in  this  archipelago,  one  may  be  obliged  to  sail 
about  2,000  miles;  and  to  pass  from  its  north- 
ernmost to  its  southernmost  island  one  must 
sail  more  than  1,500  miles.  This  wide  disper- 
sion is  the  fact  which  should  be  first  noted. 
The  next  step  is  to  realize  fully  the  disjunctive 
political  conditions,  the  results  of  the  distribU' 
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tion  of  the  islands  among  a  number  of  compet- 
ing nations.  Let  us  now  consider  the  political 
subdivisions.  The  British  possessions  are:  The 
Bahamas,  including  20  inhabited  and  many  desert 
islands;  Jamaica,  with  dependent  Cayman  Is- 
lands, etc.;  Windward  Islands,  including  Gren- 
ada (the  governor's  residence),  Saint  Lucia, 
Saint  Vincent  and  the  Grenadines;  Barbados, 
east  of  the  Windward  Islands ;  Leeward  Islands, 
comprising  Antigua  (seat  of  the  government  of 
the  colony),  the  Virgin  Islands,  Saint  Kitts 
(Saint  Christopher),  Nevis,  Anguilla,  Dominica 
and  Montserrat,  and  Trinidad  and  Tobago,  near 
the  South  American  coast.  The  annual  value  of 
the  exports  from  the  British  West  Indian  Islands 
is  about  $31,500,000  (approximate  average  for 
the  years  1899- 1901),  and  of  their  imports  about 
$34,000,000;  revenue  and  expenditure  (exclusive 
of  parliamentary  grants)  each  being  aboat  $10,- 
000,000  annually  during  the  same  period  of  three 
years.  The  Danish  possessions  are  the  small 
islands  of  Saint  Thomas,  Saint  Croix  or  Santa 
Cruz  and  Saint  John,  with  total  area  138  square 
miles,  population  120,892  (in  1901),  and  foreign 
trade  about  $30,000  in  the  same  year,  imports 
3>eing  valued  at  a  little  more  than  exports.  A 
treaty  for  the  sale  of  these  islands  to  the  United 
States  was  signed  24  Jan.  1902,  and  rejected  by 
the  Danish  Landsthing  22  October  next  follow- 
ing. French  possessions  are:  Guadeloupe  and  its 
dependencies,  and  Martinique,  their  total  area 
bemg  about  1,068  square  miles  and  total  popula- 
tion about  360,000,  combined  exports  about  $8,- 
500,000  and  imports  about  $9,500,000.  A  French 
and  Dutch  possession  is  the  island  of  Saint 
Martin,  38  square  miles  in  area,  of  which  it  has 
been  well  said:  «The  political  complexion  of 
Saint  Martin  is  peculiar.  Seventeen  square  miles 
of  the  northern  section  belong  to  France  and  the 
rest  to  Holland,  while  the  settlers,  largely  blacks, 
are  principally  British,  who  outnumber  both  the 
Dutch  and  French.  About  3,000  of  the  inhab- 
itants are  in  the  French  portion  of  the  island, 
and  5,000  in  the  Dutch*  (Hill's  'Cuba  and  Porto 
Rico,'  etc.) ;  furthermore,  "each  maintains  an 
administrative  force  as  large  as  that  of  the  State 
of  Texas.*  The  Dutch  possessions  —  fragments 
on  opposite  sides  of  the  Caribbean  Sea  —  are  the 
islands  of  Cura^o,  Aruba,  Bonaire  or  Buen 
Ayre,  Saint  Eustache,  Saba  and  part  of  Saint 
Martin,  as  just  stated.  Venezuelan  possessions 
are  some  of  the  islands,  not  appropriated  by  the 
English  or  Dutch,  in  the  east-and-west  line  be- 
tween Trinidad  and  the  Gulf  of  Maracaibo.  The 
list  is  completed  by  adding  Cuba,  a  republic,  sub- 
ject in  certain  matters  to  the  control  of  the 
United  States :  Porto  Rico,  with  the  small  neigh- 
boring islands,  a  possession  of  the  United  States ; 
and  the  Isle  of  Pines.  Mr.  Hill's  observation 
in  1898  was  that,  "As  we  sail  down  the  eastern 
islands,  hardly  a  score  in  number  ...  we 
find  five  foreign  flags  and  no  less  than  a  dozen 
distinct  colonial  governments  .  .  .  with  no 
shadow  of  federation  between  them,  or  even  co- 
operation of  any  kind."*  For  example,  Dominica, 
though  lying  between  Guadeloupe  and  Martin- 
.ique,  and  within  sight  of  both,  is  commercially 
farther  from  them  than  from  England,  because 
it  is  cut  off  from  the  French  neighbors  by  tariff 
and  quarantine  laws. 

Edwards,  in  his  history  of  the  British  West 
Indies,  says  that  the  "state  of  the  population*  in 
the  islands  which  he  described  in  1791  was  as 
follows:     Whites,  65,305,  and   blacks,  455,684. 


The  proportion  of  Caucasians  has  decreased  ow- 
ing to  causes  mentioned  in  the  articles  Jamaica, 
etc.  The  principal  attraction  of  these  islands 
for  immigrants  from  Great  Britain  and  white 
residents  (what  there  was  left  of  it  after  the 
manumission  of  the  slaves  which  was  completed 
in  1838)  ceased  when  the  cane-sugar  industry 
became  unprofitable;  an  economic  tendency 
which  has  so  increased  that  between  1899  and 
1903  loans  or  subventions  amounting  to  more 
than  $4,600,000  have  b^en  provided  by  the  Brit- 
ish Parliament  for  the  benefit  of  the  dependent 
islands  generally  or  specifically  for  the  sugar 
producers.  To  speak  of  this  as  a  new  or  tem- 
porary crisis  is  absurd :  it  is  an  old  story.  An- 
thony Trollope,  when  he  wrote,  of  'The  West 
Indies  and  the  Spanish  Main'  in  1859,  said: 
"That  Jamaica  was  a  land  of  wealth,  rivaling  the 
East  in  its  means  of  riches,  nay,  exceeding  it  as 
a  market  for  capital,  as  a  place  in  which  money 
might  be  turned;  and  that  it  now  is  a  spot  on 
the  earth  almost  more  poverty-stricken  than  any 
other  —  so  much  is  known  almost  to  all  men.* 
Now,  such  distress,  long-endured  and  notorious, 
has  more  or  less  discouraged  immigration,  com- 
merce, and  other  influences  that  make  for  uni- 
formity in  population,  manners  and  usages.  Mr. 
Hilt's  assertion  that  "each  of  these  islands  is 
breeding  a  different  species  of  mankind"  may 
seem  at  first  view  rather  extravagant;  but  when 
we  reflect  that  geography,  politics  and  poverty 
combine  to  isolate  and  segregate  those  communi- 
ties, we  shall  regard  the  following  statements  as 
decidedly  moderate:  "The  West  Indian  people 
represent  many  original  stocks,  which  have  de- 
veloped variations  of  habits  and  customs  in  their 
New  World  environment.  They  are  practically 
divisible  into  three  great  races,  the  white,  col- 
ored and  black,  modified  by  Spanish,  English  and 
French  civilizations.*  The  influence  of  the  ab- 
original stock  should  by  no  means  be  overlooked 
(see  Carib,  Pomo  Rico,  Cuba,  etc.),  nor  can 
we  regard  that  of  the  Dutch  and  Danes  as  a 
negligible  quantity.  Mr.  Hill  writes:  "In  the 
countries  in  which  the  French  race  habit  has 
been  implanted,  Haiti,  Martinique  and  Guade- 
loupe, there  has  resulted  a  more  complete  elimi- 
nation of  the  Caucasian  type  than  in  either  the 
English  or  (until  1898)  Spanish  islands.  .  .  _. 
The  black  races  of  the  West  Indies  and  their 
habits  are  most  interesting  studies.  Gathered  as 
they  were  from  numerous  tribes  of  Africa,  and 
settled  upon  the  different  islands,  they  naturally 
show  not  only  differences  in  inherited  qualities, 
but  in  those  habits  acquired  from  different  mas- 
ters for  which  the  African  is  noted.  Thus  there 
are  English,  French,  Spanish,  Irish,  Scotch  and 
Dutch  negroes  in  the  various  islands.*  Again, 
differences  in  topography,  soils,  flora  and  climate, 
which,  as  we  have  said,  require  separate  studies, 
have  been  summarized  most  intelligently  by  Mr. 
Hill,  who  writes :  "These  islands,  far  from 
being  alike  in  natural  features  and  economic 
possibilities,  present  great  extremes.  Some  are 
low,  flat  rocks  barely  peeping  above  the  sea;  ' 
others  gigantic  peaks  rising  straight  to  the 
clouds,  which  perpetually  envelop  their  summits;' 
others  are  combinations  of  flat  and  rugose  types. 
Some  present  every  feature  of  relief  configura- 
tion that  can  be  found  within  a  continental 
area  —  mountains,  plains,  valleys,  lakes;  some 
are  made  up  entirely  of  glaring  white  coral  sand 
or  reef  rock;  others  are  entirely  composed  of 
black  volcanic  rock,  and  still  others  are  a  com- 
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i>ination  o£  many  kinds  of  rocks.  Many  are  as 
arid  as  a  western  desert  and  void  of  running 
streams,  and  others  have  a  most  fertile  soil,  cut 
by  a  hundred  picturesque  streams  of  living 
Avater,  and  bathed  in  perpetual  mist  and  daily 
rainfall.  Some  are  bordered  only  with  the 
fringing  salt-water  plants  or  covered  with  thorny 
coriaceous  vegetation ;  others  are  a  tangled  mass 
of  palms,  ferns  and  thousands  of  delicate,  moist- 
ure-loving plants  which  overwhelm  the  be- 
holder with  their  luxuriance  and  color.  Some  are 
without  human  habitants;  others  are  among  the 
most  densely  populated  portions  of  the  world" 
(for  example,  Barbados:  1,120  to  the  square 
mile).  *Tlie  diverse  configuration  produces  cli- 
matic differences,  and  each  kind  of  rock  weathers 
into  its  peculiar  soil.  .  .  .  Some  of  these 
islands,  through  possibilities  of  a  diversified 
jtgriculture  and  hygienic  condition,  are  adapted 
to  higher  civilization,  and  others,  either  through 
sterility  or  ruggedness  of  relief,  are  capable  of 
supporting  only  inferior  races.*  The  total  num- 
ber of  inhabitants  is  approximately  5,100,000. 

Finally,  it  is  important  to  suggest  modifica- 
tions of  an  impression,  created  by  publications 
which  were  widely  circulated  in  1903,  to  the  ef- 
fect that  West  Indians  are  all  anxious  to  emi- 
rate; that  "every  family  has  a  son  or  daughter 
in  the  United  States,  or  one  saving  up  money 
with  the  idea  of  going  there  and  making  a  for- 
tune* ;  and  that  the  threatened  exodus  from  the 
archipelago  is  a  new  manifestation.  The  fore- 
going considerations  make  it  clear  that  every 
sweeping  generalization  of  this  kind  must  be 
more  or  less  misleading.  And,  further,  we 
should  realize  that  a  similar  phenomenon  has 
l)een  observed  at  short  intervals  during  four  cen- 
turies ;  that  there  has  nearly  always  been  a  tend- 
ency toward  exoduS  from  some  of  the  islands; 
that,  for  example,  it  was  observed  in  the  i6th 
century,  when  the  treasures  of  Mexico  and  Peru 
were  discovered,  and  the  Spanish  authorities 
■found  themselves  fairly  compelled  to  decree 
that  every  attempt  to  desert  the  island  of  His- 
|>aniola  (Santo  Domingo)  was  an  offense  pun- 
ishable with  death.  Discontent  will  undoubtedly 
continue  until  the  archipelago  as  a  whole  re- 
nins a  moderate  degree  of  prosperity,  and  the 
inhabitants  shall  be  free  to  move  about  among 
the  islands,  seeking  employment  or  adventure 
-wherever  such  things  are  offered. 

Consult,  beside  the  works  already  mentioned, 
the  writings  of  Agassiz,  Humboldt,  Schom- 
"burgk,  Froude,  Fiske,  and  Mahan;  for  descrip- 
tions of  scenery,  etc.,  Kingsley  and  Heam;  for 
the  old  form  of  rivalry  in  regard  to  control  in 
West  Indian  waters,  the  Earl  of  Leicester's  per- 
sonal narrative,  'The  voyage  of  Robert  Dudley, 
afterward  styled  Earl  of  Warwick  and  Leicester 
and  Duke  of  Northumberland,  to  the  West  In- 
dies in  1594-1595' ;  also  Griffin,  'List  of  books, 
with  references  to  periodicals  on  the  Danish 
West  Indies' :  Washington,  1901. 

Marrion  Wilcox, 
Authority  on  Latin-America. 

West  Pitfston,  Pa.,  borough  in  Luzerne 
County;  on  the  Susquehanna  River,  opposite 
Pittston.  Two  bridges  span  the  river  and  con- 
nect the  borough  with  the  city.  It  is  mainly  a 
residential  borough,  many  of  the  men  who  do 
business  in  Pittston  have  their  homes  in  West 
Pittston.  In  1900  (government  census)  West 
Pittston  had  35  manufacturing  establishments 
which  were  capitalized  for  $567,287  and  whose 


output  each  year  was  valued  at  $621,996.    Pop. 
(1910)  6,848. 

West  Plains,  Mo.,  dty,  county-seat  of 
Howell  County;  on  the  Kansas  City,  Fort  Scott 
&  Memphis  Railroad;  about  12^  miles  south  of 
Jefferson  City.  It  is  in  a  region  where  there 
are  farming,  fruit-growing,  and  lumbering  in- 
terests. The  city  ships  large  quantities  of 
apples,  grapes,  dairy  and  farm  products,  and 
lumber  products.  The  two  State  banks  have  a 
combined  capital  of  $55,000.  Pop.  (1890)  2,091; 
(1900)  2,902;  (1910)  3,200. 

West  Point,  Ga.,  city  in  Troup  County; 
on  the  Chattahoochee  River,  and  on  the  Atlanta 
&  W.  P.,  and  the  Western  of  Alabama  R.R.'s; 
about  85  miles  southwest  of  Atlanta.  It  is  in 
an  agricultural  region  in  which  cotton  is  one  of 
the  chief  products.  It  has  cotton  gins,  cotton- 
seed-oil mills,  cotton  factories,  an  iron  foundry, 
and  a  machine  shop.  It  has  one  bank  which  has 
a  capital  of  $75,000.  During  part  of  the  Civil 
War  it  was  a  supply  depot  for  the  Confederate 
army.    Pop.  (1910)  1,906. 

West  Point,  Miss.,  town,  county-seat  of 
Clay  County ;  on  the  Mobile  &  O.,  the  Southern, 
and  the  Illinois  C.  R.R.'s;  about  95  miles  north 
of  Meridian.  It  was  founded  in  1857.  _  It  is  in 
an  agricultural  region  in  which  cotton  is  one  of 
the  principal  products.  The  chief  industrial 
establishments  are  wagon  and  carriage  factories, 
foundries,  machine  shops,  brick  and  tile  works, 
lumber  mills,  sash,  door  and  blind  factories,  ice 
factory,  milling  and  ginning  establishment,  and 
manufactories  of  electro-light  dynamos.  It  has 
six  churches,  the  West  Point  Military  Academy, 
the  Southern  Female  College,  and  elementary 
schools.  There  is  a  national  bank  which  has 
a  capital  of  $75,000.  Pop.  (1890)  3,763;  (1900) 
3,193;  (1910)  4.864. 

West  Point,  Neb.,  town,  county-seat  of 
Cuming  County;  on  the  Elkhom  River,  and  on 
the  Fremont,  Elkhom  &  Missouri  Valley  Rail- 
road ;  about  36  miles  northwest  of  Fremont  and 
75  miles  northwest  of  Omaha.  It  is  in  an  ag^- 
cultural  region,  in  which  the  chief  products  are 
wheat  and  com.  It  has  a  flour  mill,  creamery, 
grain  elevator,  carriage  and  furniture  factories, 
stock-yards,  and  coal  and  lumber  yards.  The 
two  national  banks  have  a  combined  capital  of 
$100,000,  and  the  state  bank  has  a  capital  of 
$30,000.  There  are  a  high  school  and  graded 
schools  and  a  school  library.  Pop.  (1910) 
2,000. 

West  Point,  N.  Y.,  United  States  military 
post.  Orange  Counhr;  on  the  west  bank  of  the 
Hudson  River,  on  the  New  York,  O.  &  W.,  and 
the  West  Shore  R.R.'s,  and  connected  by  ferry 
with  the  New  York  Central;  50  miles  north  of 
New  York.  It  is  also  a  stopping  point  for 
the  Hudson  River  daily  steamers.  Its  site  is 
very  picturesaue,  the  eastern  end  of  the  point 
slopes  abruptly  to  the  river,  on  the  northern 
side  the  slope  is  more  gradual,  to  the  north- 
west are  Crow  Nest  and  Storm  King.  The 
government  reservation  contains  2,330  acres, 
2,100  of  which  were  acquired  in  1790.  It  was 
occupied  as  a  military  post  by  the  Americana 
during  the  Revolution  and  was  strongly  forti- 
fied. A  part  of  the  fortifications  consisted  of  a 
strong  chain  stretched  across  the  river  to  Con- 
stitution Island  to  prevent  British  vessds 
ascending  the  river.    It  was  for  a  time  Wash- 


Digitized  by 


Google 


WEST  POINT  — WEST  VIRGINIA 


ington's  headquarters;  and  in  1780  was  under 
the  command  of  Benedict  Arnold  (q.v.)  whose 
plan  to  betray  it  to  the  enemy  was  frustrated 
by  the  capture  of  Andre  (q.v.).  West  Point 
was  occupied  as  a  military  post  after  the  Revo- 
lution, and  a  military  school  was  established 
there  as  early  as  1794;  in  1802  the  Military 
Academy  was  organized,  and  West  Point  desig- 
nated as  the  site.  See  Miutary  Academy, 
United  States. 

West  Point,  or  Eltham's  Landing  (Va.), 
Engagement  at.  When  Yorktown  (q.v.) 
was  abandoned,  4  May  1862,  it  was  intended 
by  Gen.  McClellan  that  Franklin's  division, 
followed  by  Sedgwick's,  Porter's,  and  Rich- 
ardson's, should  be  moved  in  transports  up  York 
River  to  a  place  opposite  West  Point  and,  strik- 
ing -across  to  the  main  roads,  cut  off  the  retreat 
of  such  bodies  of  Gen.  J.  E.  Johnston's  army 
as  might  be  below,  making  their  way  to  New 
Kent  Court  House.  But  the  day  before  the 
evacuation  of  Yorktown  Franklin  had  received 
permission  to  land  his  men,  who  had  been  on  the 
transports  several  days,  and  it  was  not  until  the 
morning  of  the  6th  that  he  could  get  them  on 
board  again  and  ready  to  sail.  About  I  p.m. 
that  day  he  arrived  at  Eltham's  Landing,  above 
West  Point,  landed  his  men  and  sent  the  trans- 
ports back  for  Sedgwick's  division.  He  had  no 
instructions  except  to  wait  for  orders.  The  divi- 
sion was  first  encamped  on  a  plain  beyond  which 
was  high  wooded  ground,  over  which  ran  a 
road  from  the  landing  to  Barhamsville  and 
thence  toward  New  Kent  Court  House.  Frank- 
lin proceeded  to  occupy  the  wood.  Newton's 
brigade  was  put  in  position  on  both  sides  of  the 
road  leading  to  Barhamsville.  Parts  of  Tay- 
lor's and  Slocum's  brigades  were  on  Newton's 
left;  two  batteries  were  in  his  rear,  and  two 
regiments  of  Taylor's  brigade  were  in  reserve. 
Next  morning  Dana's  brigade  of  Sedgnvick's 
division  continued  the  left  of  the  Union  line 
back  to  the  river.  The  presence  of  Franklin 
threatened  the  road  through  Barhamsville 
toward  New  Kent  Court  House,  on  which  part 
of  the  Confederate  army  was  retreating  from 
Yorktown  and  Williamsburg,  and  under  Gen. 
Johnston's  orders  Whiting's  and  Hampton's  bri- 
gades had  been  put  in  position  to  protect  the 
road.  On  the  morning  of  the  7th,  soon  after 
Dana's  brigade  had  come  up,  Whiting  was  or- 
dered to  advance  and  drive  Franklin  back  to  his 
landing-place.  His  skirmishers  went  forward 
and  encountered  those  of  Newton,  and  closely 
following  came  Hood's  Texas  brigade  and  Bal- 
this'  Virginia  battery,  supported  on  the  right  by 
two  regiments  of  Wade  Hampton's  brigade. 
Newton's  skirmishers  were  driven  in  and  closely 
followed,  then  Newton  threw  forward  two  regi- 
ments, which  were  driven  back,  and  the  entire 
line  was  forced  out  of  the  wood.  On  Hood's 
right  Whiting's  brigade  protected  that  flank, 
while  on  his  left  S.  R.  Anderson's  Tennessee 
brigade  had  come  up,  and  by  noon  Franklin  had 
been  pushed  back  under  cover  of  the  gunboats. 
The  Confederates  then  attempted  to  shell  the 
transports  in  York  River,  but  the  range  was  too 
great,  while  the  fire  from  the  Union  gunboats 
was  effective,  and  compelled  the  Confederates  to 
withdraw  about  3  p.m.,  and  resume  their  position 
near  Barhamsville,  Franklin's  troops  resumed 
their  former  position.    The  Union  loss  was  48 


killed,  no  wounded,  and  28  mrjsing:  the  Con- 
federate loss,  8  killed  and  40  wounded. 

F-  A.  Carman. 

West  Point  Military  Academy.  See  Miu- 
tary Academy,  United  States. 

West  River,  China.     See  Si-Kiang. 

West  Rut'land,  Vt.,  tovm  in  Rutland 
County;  on  Otter  Creek,  and  <m  the  Delaware 
&  Hudson  Railroad;  about  55  niles  southwest 
of  Montpelier,  the  capital  of  the  5taf»  ^^ 
1887  it  was  set  off  from  Rutland  (q.v.)  and  or- 
ganized as  a  separate  town.  The  principal  mar- 
ble quarries,  for  which  this  region  is  famous, 
are  m  West  Rutland.  It  has  seven  churches, 
graded  schools,  and  a  library.  It  is  one  with 
Rutland  exicpt  in  government.  Pop.  (1910) 
3.427- 

West  Spring'field,  Mass.,  town  in  Hamp- 
den County;  on  the  Connecticut  River,  and  oh 
the  Boston  &  Albany  Railroad ;  opposite  Spring- 
field. It  was  settled  about  1655  and  at  first  was 
a  part  of  Springfield.  In  1774  it  was  incorpo- 
rated. It  IS  mainly  a  residential  town,  many 
of  the  business  men  of  Springfield  have  their 
homes  here.  There  are  several  industrial  estab- 
lishments, chief  of  which  are  paper  mills,  rail- 
road repair  shops,  and  machine  shops.  Many 
of  the  people  are  interested  in  market  garden- 
ing. The  public  library  has  about  8,000  vol- 
umes.   Pop.  (loto)  9,224. 

WestTroy,  N.  Y.     See  Watervuet,  N.  Y. 

West  Union,  Iowa,  city,  county-seat  of 
Fayette  County;  on  the  Chicago,  M.  &  St.  P. 
and  on  the  Burlington,  C.  R.  &  N.  R.R.'s ;  about 
85  miles  northwest  of  Dubuque.  It  is  in  an 
agricultural  and  stock-raising  region.  It  has 
large  creameries,  flour  mill,  and  stock-yards. 
There  are  three  banks  which  have  a  combined 
capital  of  $180,000  and  (1903)  deposits  amount- 
ing to  $411,760.  Pop.  (1890)  1,676;  (1900) 
I.93S;  (1910  est.)  2,100. 

West  Virginia,  a  state  lying  mainly  on  the 
western  slope  of  the  Appalachian  Mountains;  it 
was  admitted  to  the  Union  19  June  -1863 ;  area, 
24,780  square  miles,  of  which  135  square  miles  is 
water  surface,  'the  State  lies  between  lat.  37°  6' 
and  40°  38'  N.,  and  Ion.  0°  40'  and  S°  35'  W. 
from  Washington.  It  is  bounded  on  the  north 
by  Ohio,  Pennsylvania  and  Maryland;  on  the 
east  by  Pennsylvania,  Maryland  and  Virginia; 
on  the  south  by  Virginia  and  Kentucky;  on  the 
west  by  Kentucky  and  Ohio.  The  boundary  is 
1,170  miles  in  length  and  very  irregular.  Capital, 
Charleston,  in  Kanawha  County. 

Topography. — Though  lying  for  the  most  part 
west  of  the  Alleghanjr  Mountains,  West  Vir- 
ginia is  not  a  geographic  unity.  With  a  general 
slope  to  the  northwest,  the  surface  of  the  State 
is  broken  into  three  great  inclined  planes,  sloping 
from  Spruce  Mountain  in  Pendleton  County  to 
the  east,  to  the  north,  and  to  the  south.  On  the 
eastern  and  western  sides  there  are  broad  val- 
leys, which  narrow  into  ravines  as  the  upland 
hill  regk>n  is  approached.  In  the  eastern  part 
of  the  State  are  parallel  ridges  of  mountain 
ranges,  separated  from  each  other  by  longitu- 
dinal and  transverse  valleys.  The  average  ele- 
vation of  West  Virpnia  is  greater  than  that  of 
an^  other  State  east  of  the  Mississippi  River, 
being  1,500  feet;  Pennsylvania  is  next  with  an 
average  elevation  of  1,100  feet    But  in  the  alti- 
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tude  there  is  a  vertical  range  of  4,600  feet,  from 
260  feet  above  the  sea  at  Harper's  Ferry  to  4,860 
feet  at  the  top  of  Spruce  Knob,  in  Pendleton 
County.  The  great  range  of  altitude  is  equiva- 
lent in  influence  upon  climate  to  a  range  of  lati- 
tude of  is°,  though  the  real  range  is  3.5°. 
Within  the  borders  of  the  State,  therefore,  may 
be  found  the  climate  and  products  of  South 
Carolina,  Virginia,  New  England  and  Canada. 
In  some  parts  of  the  State  there  has  been  frost 
in  June ;  in  Hampshire  and  Tucker  counties  are 
places  where  ice  and  frozen  soil  may  be  found  all 
summer  in  the  dense  laurel  thickets  and  spruce 
forests.  The  county  of  highest  average  elevation 
is  Pocahontas;  a  very  large  area  of  the  State 
lies  above  2,000  feet;  more  than  half  lies  above 
1,500  feet,  hence  the  principal  industries  of  the 
higher  regions  are  stock-raising,  lumbering,  and 
mining,  smce  successful  agriculture  requires  an 
elevation  of  less  than  1,500  feet.  The  lowest  de- 
pression west  of  the  mountains  is  at  Kenova, 
near  the  mouth  of  the  Big  Sandy  River,  500  feet 
above  the  sea.  Other  elevations  are:  Bald 
Knob,  Pocahontas  County,  4,800  feet;  High 
Knob,  4,710  feet,  and  Elkins,  1,922  feet,  in  Ran- 
dolph County ;  Bayard,  Grant  County,  2,000  feet ; 
Morgantown,  Monongalia  County,  901  feet; 
Parkersburg,  on  the  Ohio  River,  638  feet; 
Wheeling,  in  the  Panhandle,  645  feet;  Lewis- 
burg,  in  Greenbrier  County,  2,200  feet.  The 
great  range  of  altitude  has  many  advantages :  it 
gives  abundant  water  power  on  all  streams;  it 
drains  the  mines  of  water  and  gas,  and  carries 
the  coal  from  the  mines,  and  stone  from  the 
quarries  to  the  cars  and  to  the  boats  —  alt  by 
gravity.  In  this  it  has  the  advantage  over  the 
foreign  coal  fields  and  over  all  other  American 
coal  fields  except  those  of  Pennsylvania. 

Climate  and  Rainfall. —  West  Virginia  has 
perhaps  the  greatest  diversity  of  climate  of  any 
State,  caused  by  the  numerous  mountain  ranges 
and  the  great  variation  in  altitude.  The  coun- 
try lying  on  the  eastern  slopes  of  the  Alleghany 
Mountains  has  the  warmer  and  drier  climate. 
In  the  mountains  a  Canadian  climate  prevails 
both  summer  and  winter.  In  the  eastern  and 
southern  parts  of  the  State  are  found  sections 
where  the  winters  are  mild  and  thie  summers 
very  warm.  In  the  coldest  regions  the  mercury 
sometimes  falls  to  30°  below  zero  in  winter, 
while  in  the  warmest  portions  it  sometimes  rises 
to  96°  above.  In  the  northern  part  of  the  State 
at  Morgantown  the  mean  winter  temperature 
ranges  from  34°  to  37° ;  the  mean  summer  tem- 
perature, 70°  to  75*.  In  the  southern  part  of  the 
State  the  average  is  3°  to  5°  higher.  The  mean 
annual  of  the  State  is  54.4°.  The  date  of  the  last 
killing  frost  in  the  northern  part  is  about  15 
April;  of  the  first  killing  frost,  about  15  Octo- 
ber. The  average  yearly  rainfall  including 
melted  snow  is  442  inches.  The  average  is 
greater  on  the  western  slope  of  the  Alleghanies 
than  on  the  east,  and  greatest  near  the  summit 
of  the  mountains.  The  rain  clouds  on  the  east 
come  from  the  Atlantic ;  those  on  the  west  from 
the  Pacific,  modified  by  warm  winds  from  the 
Gulf  and  cold  ones  from  the  northwest.  The 
depth  of  the  snowfall  varies  greatly  with  local- 
ity and  altitude,  from  a  few  inches  in  the  wanner 
regions  to  six  or  seven  feet  near  the  tops  of  the 
mountains. 

River  System. —  The  Alleghany  watershed  is 
in  the  eastern  portion  of  the  State,  all  except 


eight  of  the  counties  lying  on  the  western  slope 
within  the  Ohio  Basin.  In  the  higher  part  of 
the  State,  where  Pendleton,  Pocahontas,  and 
Randolph  counties  join,  five  rivers  rise  which 
flow  across  the  State  —  two  finally  flowing  east- 
ward into  the  Atlantic,  and  three  westward  into 
the  Ohio.  The  Ohio  forms  the  western  bound- 
ary and  is  navigable  throughout  its  length.  The 
eastern  part  of  the  State  is  drained  by  the  Po- 
tomac and  its  tributaries.  The  Cheat  and  Mo- 
nongahela  flow  through  the  northern  counties, 
and  the  latter  is  now  navigable  as  high  up  as 
Fairmont  in  Marion  County.  The  Greenbrier 
and  the  Elk  flow  from  the  watershed  to  the 
southwest  and  join  the  Great  Kanawha,  which 
flows  northwest  into  the  Ohio.  The  Great  Kan- 
awha is  navigable  for  90  miles  from  the  Ohio. 
The  Big  Sandy,  flowing  northwest,  forms  the 
southern  boundary  of  the  State.  The  river  sys- 
tem of  the  State  has  been  improved  somewhat 
for  navigation  by  the  government  engineers,  but 
the  interior  rivers  will  always  be  more  valuable 
for  their  water  power  than  for  facilities  of  navi- 
gation. 

Geology,  Mineral  Resources,  and  Mining. — 
Beginning  in  the  east  with  the  oldest  and  low- 
est rocks,  the  first  formation  of  importance  is 
the  Shenandoah  or  Trenton  limestone,  extending 
across  Jefferson  County  and  the  eastern  part  of 
Berkeley  County.  It  stands  at  an  angle  of  30° 
to  35°,  is  several  thousand  feet  thick,  produces 
a  valuable  commercial  lime,  and  underlies  the 
best  farm  lands  of  the  State.  In  this  region  are 
the  cities  of  Charles  Town,  Shepherdstown,  and 
Martinsburg.  The  next  important  formation  to 
the  west  is  the  indestructible  Medina  sandstone, 
a  great  mountain  maker.  It  is  seen  in  Mineral 
and  Pendleton  counties.  Above  the  Medina 
sandstone  is  the  Lewiston  or  Helderberg  lime- 
stone in  Mineral;  Hampshire,  Hardy,  Grant  and 
Pendleton  counties.  This  limestone  is  valuable 
for  cement  and  for  fertilizing  purposes.  Resting 
upon  this  is  the  Monterey  or  Oriskany  sand- 
stone, a  coarse,  friable  rock,  producing  after  dis- 
integration a  barren  soil.  It  is  seen  in  Mineral 
and  Morgan  counties  and  as  far  south  as  Poca- 
hontas. From  it  is  obtained  glass  sand  and  ma- 
terial for  silica  brick.  Next  above  to  the  west 
are  the  Hamilton  shales  in  Randolph,  Pocahon- 
tas, Greenbrier  and  Monroe  counties.  This  is 
the  region  of  the  mineral  springs,  and  summer 
resorts.  The  mountain  limestone  begins  in  Mo- 
nongalia Coun^,  a  thin,  narrow  formation,  and 
thickens  and  widens  toward  the  southern  part  of 
the  State.  The  last  formation  of  importance 
before  the  carboniferous  measures  is  the  Great 
Conglomerate  or  Millstone  Grit,  extending  across 
the  centre  of  the  State.  The  western  two  thirds 
of  the  State  is  formed  principally  of  coal  meas- 
ures made  up  of  alternating  layers  of  shales, 
sandstones,  fire-clays  and  coal  seams.  Thus 
there  are  in  the  State  three  limestones  of  value, 
and  three  sandstones.  Peat  is  forming  in  the 
shady  swamps  of  the  cold  uplands  of  Preston, 
Tucker,  Grant  anfl  Randolph  counties. 

West  Virginia  has  no  gold,  silver,  or  other  of 
the  valuable  metals,  but  ts  rich  in  the  common 
minerals.  Of  these  coal  is  the  m«st  important. 
The  Appalachian  coal  fields,  extending  from 
northern  Petmsylvania  to  western  Alabama,  ex- 
tend from  the  north  to  the  southwest  through 
the  entire  length  of  the  State,  and  here  the  coal 
fields  are  at  the  broadest  extent,  the  average 
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width  being  about  lOO  miles  and  the  average 
length  150  miles,  thus  giving  about  15,000  square 
miles  of  coal  lands,  of  which  10,000  to  12,000 
will  be  productive.  There  are  three  distinct  par- 
allel areas  of  distribution  of  coal  deposits :  ( I ) 
the  New  River  —  Pocahontas  coal  in  the  south- 
western part  of  the  State,  extending  from  Ran- 
dolph County  southwest  to  McDowell  County, 
and  underlying  ten  counties ;  (2)  the  Alleghany- 
Kanawha  coal  measures  underlying  17  coun- 
ties and  extending  across  the  State  through 
the  central  part  from  Preston  County  to  Mingo, 
gradually  widening  toward  the  southwest;  (3) 
the  Pittsburg  coal  is  found  in  the  northwestern 
part  of  the  State  from  Braxton  County  to  Mo- 
nongalia and  Hancock  counties,  underlying 
15  counties.  In  the  extreme  northeast,  in 
Morgan  and  Berkeley  counties,  some  anthracite 
coal  is  found,  but  it  is  not  profitable  for  mining. 
At  present  coal  mining  is  carried  on  in  four  prin- 
cipal districts,  two  in  the  northern  and  two  in 
the  southern  part:  (1)  Fairmont  or  Upper  Mo- 
nongalia district,  which  produced  in  1901 
5,174,160  short  tons,  and  to  which  the  Baltimore 
&  Ohio  railroad  furnishes  transportation;  (2) 
the  Elk  Garden  or  Upper  Potomac  district, 
opened  by  the  Baltimore  &  Ohio  and  the  West 
Virginia  Central  and  Pittsburg  railroads,  which 
produced  1,856,677  short  tons  in  1901;  (3)  the 
Pocahontas  or  Flat  Top  district  in  the  southeast, 
on  the  Norfolk  &  Western  railroad,  producing 
in  1901,  6,736,107  short  tons;  (4)  the  New  and 
Kanawha  rivers  district,  producing  in  1901, 
8,036,292  short  tons  of  coal,  which  was  sent  to 
market  over  the  Chesapeake  &  Ohio  railroad 
and  the  Kanawha  River.  The  coal  production 
in  1880  was  1,568,000  tons;  in  1890,  7.394.654 
tons ;  in  1900,  22,647,207  tons ;  in  1903,  25,760,000 
tons.  West  Virginia  is  second  only  to  Pennsyl- 
vania in  the  coal  production.  In  1903  there  were 
479  coal  mines  in  operation  in  26  counties,  as 
follows:  Fayette,  104;  McDowell,  59;  Marion, 
24 ;  Kanawha,  85 ;  Harrison,  45 ;  Tucker,  8 ;  Mer- 
cer, 13;  Mineral,  10;  Mingo,  35;  Preston,  18; 
Taylor,  10;  Barbour,  13;  Putnam,  4;  Marshall, 
5;  Ohio,  6;  Randolph,  7;  Raleigh,  16;  Mason, 
10;  Monongalia,  6;  Hancock,  4;  and  Brooke,  7. 
Five  other  counties  have  from  one  to  five  mines 
each.  About  ten  counties  not  in  the  above  list 
produce  small  quantities  of  coal.  West  Virginia 
coal  is  especially  good  for  coking  purposes,  and 
in  nine  counties  —  McDowell,  Fayette,  and 
Tucker  leading  —  are  large  coking  establish- 
ments. In  1902,  3,750,000  tons  of  coke  were 
produced,  valued  at  $4,000,000.  In  1901,  403 
electrical  machines  were  used  in  coal  mines,  re- 
ducing labor  to  the  equivalent  of  4,817,943  tons. 
The  average  wage  of  a  miner  is  $52  per  month. 
It  is  a  significant  fact  that  the  amount  of  coal 
consumed  within  the  State,  excluding  that  used 
by  transportation  agencies,  is  very  small,  most 
of  it  being  shipped  from  the  State.  Manufac- 
tures are  not  sufficiently  developed  to  use  large 
quantities  of  coal,  and  besides  natural  gas  is  used 
instead  of  coal  in  many  establishments,  and  most 
of  the  railway  companies  are  connected  with  the 
mining  interests  and  encourage  the  long  freight 
hauls.  Metallic  ores  are  not  found  in  paying 
quantities.  The  value  of  the  building  stone, 
principally  limestone  and  sandstone,  quarried  in 
1901,  was  $106,710;  the  value  of  the  salt  pro- 
duced—  231,722  barrels  —  was  $94,732.  Val- 
uable deposits  of  lime  are  found  in  Jefferson, 
■^erkeley,    Hampshire,    Hardy,    Greenbrier    and 


Monroe  cotmties.  Numerous  mineral  sprmg^, 
well  known  as  health  and  pleasure  resorts,  are 
found  in  Greenbrier,  Monroe,  Summers  and 
Hampshire  counties.  The  State  owns  Berkeley 
Springs  in  Morgan  County,  and  Capon  Springs 
in  Hampshire  County,  through  the  bequest  of 
Lord  Fairfax,  who  left  them  to  the  people  of 
Virginia  forever. 

Oil  and  Gas. —  Both  petroleum  and  natural 
gas  are  found  in  immense  quantities  in  the  north- 
western section  of  the  State.  The  development 
of  both  is  drifting  toward  the  Kanawha  Valley. 
The  counties  producing  the  greater  part  of  the 
oil  and  gas  are  Ritchie,  Wood,  Wirt,  Gilmer, 
Roane,  Kanawha,  Cabell,  Lewis,  Pleasants, 
Doddridge,  Harrison,  Tyler,  Marion,  Wetzel, 
Monongalia,  Marshall  and  Hancock.  The  gas 
produced  in  1901  was  worth  $3,954,722,  in  1902, 
$5,399,181.  It  is  conveyed  by  pipe  lines  to  the 
principal  citits  of  the  State,  to  Cleveland,  Pitts- 
burg, and  to  other  cities  in  adjoining  States.  In 
the  production  of  crude  petroleum  West  Vir- 
ginia now  ranks  fourth  of  the  States,  producing 
in  1910,  22,000,000  barrels,  valued  at  about 
$25,000,000.  Most  of  the  oil  is  piped  to  Phila- 
delphia  and  Baltimore. 

Agriculture,  Horticulture,  and  Stock  Raising. 
— The  total  value  of  farm  property  in  West  Vir- 
ginia in  1910  was  $262,458,000,  which  amount 
represents  the  land  and  buildings  of  the  State's 
farms;  $56,848,000,  the  value  of  the  buildings, 
and  $205,610,000,  the  value  of  the  land  and  other 
improvements ;  farm  implements  and  machinery 
were  worth  $6,962,000. 

The  value  of  the  farm  products  (1910)  was 
$44,768,979.  of  which  amount  animal  products 
were  worth  $19,073,790,  and  crops,  $25,696,189, — 
more  than  twice  the  valuation  in  1890.  The 
gross  farm  income  was  $36,608,119;  the  net  in- 
come cannot  be  ascertained.  The  total  land 
area  is  15,772,800  acres,  of  which  9,961,000  are 
in  farms.  From  the  northeast  corner  of  the 
State  extending  south  and  southwest  to  the  Big 
Sandy  River  the  country  is  mountainous  with 
narrow  valleys.  There  are  no  transportation 
soils,  all  being  from  disintegration  of  limestone, 
sandstone,  or  mixtures  of  shales  and  clays.  The 
soil  is  generally  fertile  and  does  not  wash  into 
gullies,  and  the  land  is  productive  to  the  tops 
of  the  mountains.  Clay  soil  is  found  in  some 
of  the  higher  portions,  alluvial  soil  in  the  upland 
valleys,  and  unproductive  sandy  soil  in  the 
northeast.  In  the  extreme  northeastern  coun- 
ties the  soil  is  of  rich  limestone.  West  of  the 
mountains  the  broad  flat  hills  furnish  grazing  for 
cattle,  while  the  valleys  produce  good  crops. 
The  surface  near  the  Ohio  River  is  gently  roll- 
ing and  the  soil  — clay  and  sand  loams  —  is  rich. 
The  average  size  of  the  farms  is  gradually  de- 
creasing and  now  ranges  from  72  acres  in  Clay 
County  to  305  in  Hardy,  the  general  average 
being  115,  and  the  average  value  being  $1,446. 
The  largest  farms  are  found  in  the  grain  and 
stock-raising  counties.  White  farmers  (92,132) 
conduct  99.2  per  cent  of  the  farms,  and  77  per 
cent  of  them  own  in  whole  or  part  the  land  they 
cultivate ;  72  per  cent  of  the  colored  farmers  own 
in  whole  or  part  the  land  they  cultivate.  The 
average  value  of  the  negro  farm  is  about  half 
that  of  the  white,  and  the  average  gross  income 
about  half  as  much.  There  are  only  614  farms 
of  1,000  acres  and  over,  most  of  them  ranging 
from  50  to  90  acres. 

On  most  of  the  farms  the  principal  source  of 
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income  was  from  stock-raising;  hay  and  grain 
furnished  the  next  most  important  source.  Of 
live  stock,  horses,  cattle,  sheep,  hogs,  poultry 
and  mules  were  valued  in  the  order  named.  The 
value  of  animals  sold  and  slaughtered  was 
$9,428,066;  dairy  products,  $5,088,153;  poultry 
and  eggs,  $3,721427;  wool,  $636,012.  The  prin- 
cipal crops  and  their  values  in  ipio  were  corn, 
$16,266,000;  hay  and  forage,  $12,150,000;  wheat 
$j,i28,ooo;  buckwheat,  $443,000;  oats,  $1,260,000; 
potatoes,  $2,527,000;  tobacco,  $1,318,400.  The 
largest  corn  growing  counties  are  Wayne,  Kana- 
wha, Jackson,  and  Mason,  in  the  Kanawha  Val- 
ley; Jefferson,  Berkeley  and  Mason  lead  in  the 
production  of  wheat;  Hampshire,  Hardy  and 
Morgan  in  rye;  and  Praston  in  oats  and  buck- 
■wheat.  Orchard  fruits,  principally  apples, 
peaches,  cherries,  pears,  plums  and  prunes  are 
raised  in  Randolph  and  Mineral  counties.  The 
largest  orchard  in  the  Middle  West  is  in  Ran- 
dolph County,  containing  1,740  acres  and  200,000 
trees.  Small  fruits  (berries)  are  raised  in 
Brooke,  Harrison,  Ohio,  and  Wood  counties; 
tobacco  in  Lincoln,  Putnam  and  Cabell  counties. 
The  average  expenditure  on  each  farm  for  labor 
is  $22,  which  shows  that  the  West  Virginia 
farmer  does  most  of  his  own  work.  The  amount 
expended  for  fertilizers  is  very  small,  only  $4 
per  farm.  The  United  States  Agricultural  Ex- 
periment Station  is  located  at  Morgantown  and 
is  conducted  by  the  State  University. 

Timber. — There  are  IS.OOO  square  miles  of 
timber  lands  in  the  State,  about  74  per  cent  of 
the  total  area.  The  largest  hardwood  mills  in 
the  world  are  in  Pocahontas,  McDowell  and 
Randolph  counties.  The  production  in  1903 
was:  poplar,  180,000,000  feet;  spruce,  75,000,000 
feet;  oak,  50,000,000  feet.  There  are  large  for- 
ests of  white  pine  in  the  upland  regions  which 
have  not  been  touched  by  the  lumberman.  The 
densest  forests  are  in  the  eastern  and  southern 
counties.  The  principal  trees  of  value  found 
in  the  State  are  oak,  both  red  and  white,  and 
chestnut,  hickory,  locust,  maple,  poplar,  birch, 
hemlock,  white  pine,  and  spruce.  The  lumber- 
ing industry  is  rapidly  increasing  in  importance 
as  the  interior  of  the  State  is  opened  up  by  rail- 
roads. 

Manufactures. —  In  1900  there  were  in  West 
Virginia  6,361  manufacturing  establishments, 
with  a  total  capital  of  $56,208,064,  employing 
33,294  persons.  The  total  wages  paid  amounted 
to  $12,894,859,  and  the  gross  value  of  the  prod- 
ucts was  $74,598,445.  Manufactures  are  located 
principally  in  the  northern  part  of  the  State  and 
along  the  Ohio  River,  which  forms  the  west- 
ern boundary.  The  12  counties  along  the  river 
furnish  59  per  cent  of  the  manufactures;  the 
four  Panhandle  counties  alone  furnish  44  per 
cent.  The  localization  of  the  manufactures  is 
due  to  the  shipping  facilities  offered  by  the  Ohio 
River  and  to  the  local  supply  of  natural  gas  and 
coal.  About  31  per  cent  of  the  manufactures  are 
found  in  the  six  cities  of  Wheeling,  Parkersburg, 
Martinsburg,  Huntington,  Charleston  and  Ben- 
wood.  The  following  are  the  most  important 
manufacturing  counties,  each  producing  over  a 
million  dollars'  worth :  Ohio,  Marshall,  Wood, 
Kanawha,  Cabell,  Tucker,  McDowell,  Berkeley, 
Fayette,  Randolph,  Marion,  Morgan,  Mineral, 
Jefferson,  and  Grant.  The  manufacture  of 
iron  and  steel  is  the  most  important  of  the 
manufacturing  industries, — 11  establishments 
employing  4,467  men,  with  an  output  valued  at 


$16,514,212.  The  iron  and  steel  industry  is  at 
present  confined  to  Wheeling  and  vicinity  and 
Parkersburg.  The  next  important  industry  is 
the  manufacture  of  lumber  products,  with  950 
establishments,  5,327  wage-earners,  and  products 
valued  at  $10,612,837.  The  industry  third  in 
rank  is  flour  and  grist  milling,  with  737  mills, 
314  employees,  and  products  worth  $5,541,353. 
West  Virginia  ranks  next  to  Pennsylvania  in  the 
amount  of  coke  produced.  In  1900  there  were 
77  coke  producing  plants,  with  3,131  employees 
and  products  valued  at  $3,529,341.  The  United 
States  Steel  Corporation  is  erecting  one  of  the 
largest  plants  in  the  world  near  Welch  in  Mc- 
Dowell county.  When  finished  it  will  employ 
10,000  men,  and  will  have  the  largest  coke  pro- 
ducing plant  outside  of  Pennsylvania.  The 
leather  industry  employs  664  men  in  46  estab- 
lishments, and  the  products  are  valued  at 
$3,210,753.  The  oak  and  hemlock  forests  near 
at  hand  furnish  an  abundant  supply  of  tanbark. 
The  largest  production  of  leather  is  in  the  east- 
ern and  northern  counties.  Glass  manufacture 
is  a  rapidly  growing  industry,  having  16  fac- 
tories in  1900  with  an  output  valued  at  $1,871,895, 
and  has  quadrupled  since  that  time.  In  the  cen- 
sus reports  for  1900  about  100  other  industries 
are  listed.  All  manufactures  are  rapidly  ex- 
panding, especially  the  production  of  glass,  steel, 
and  coke.  From  1890  to  1900  the  value  of  man- 
ufactured products  increased  117  per  cent;  from 
1900  to  1903  it  is  estimated  that  there  has  been  a 
further  increase  of  40  per  cent 

Railroads. — There  are  more  than  3,500  miles 
of  railway  in  operation  in  the  State.  The  prin- 
cipal lines  are  the  Baltimore  &  Ohio,  extending 
across  the  northern  part  of  the  State,  besides 
numerous  important  branches  covering  most  of 
the  western  part  of  the  State ;  the  Chesapeake  & 
Ohio,  crossing  the  southern  part  of  the  State 
along  the  Kanawha  Valley  from  White  Sulphur 
Springs  to  Kenova;  and  the  Norfolk  &  West- 
em,  with  four  branch  lines  along  the  Big  Sandy 
Valley  in  the  southern  part  of  the  State  from 
Wills  to  Kenova.  The  Wabash  has  surveyed  a 
route  and  will  build  a  road  across  the  State  from 
north  to  south.  Other  shorter  railroads  are: 
The  West  Virginia  Central  &  Pittsburg,  with 
main  line  from  Cumberland  to  Harding,  and  five 
branch  lines ;  the  Kanawha  &  Michigan,  the 
Pittsburg,  Wheeling  &  Kentucky,  the  Dry  Forks 
Railway,  the  Guyandotte  Valley,  the  Charleston, 
Clendinnin  and  Sutton,  and  several  other  short 
lines,  besides  a  number  of  completed  and  partial 
surveys.  About  1,500  miles  of  new  road  were 
being  surveyed  or  were  in  process  of  construc- 
tion in  1904.  The  Baltimore  &  Ohio  and  the 
Chesapeake  &  Ohio  lines  have  in  recent  years 
absorbed  numerous  short  lines  within  the  State. 
The  great  production  of  coal,  coke  and  lumber 
demanding  transportation  encourages  the  rapid 
development  of  the  railroads. 

Finances. — The  State  has  no  debt,  having  re- 
fused to  assume  any  of  the  debt  of  Virginia ;  the 
tax  rate  is  25  cents  on  $100  for  State  purposes 
and  10  cents  for  school  purposes.  The  receipts 
for  the  year  ending  ^  Sept  1902  amounted  to 
$2,348,987.89.  The  disbursements  were  $2,292,- 
^33.86.  The  State  had  in  stocks  and  bonds  and 
mvestments  $650,336.44.  The  unused  funds  of 
the  State  are  deposited  with  63  state' banks  and 
draw  3  per  cent  interest.  The  chief  sources  of 
income  in  1902  were :  licenses,  $324,321 ;  corpora- 
tion    license    tax,    $399,845;     railroad    taxes 
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Sioi,33l45;  interest  on  deposits  and  secunUes, 
$72,^5;  fines,  etc.,  $29,324.42;  po''  taxes, 
$163415.75;  land  tax,  $298,875.25;  buildings  on 
land,  $45,254.20;  lots,  $42,10950;  buildings  on 
lots,  $89,340.54;  intangible  personal  property, 
$140,250.15;  tangible  personal  property, 
$75,890.90. 

Banks  and  Banking.— In  November  1909 
there  were  82  State  banks  in  West  Virginia,  a 
large  decrease  in  recent  years;  88  national 
banks,  an  increase  of  20  over  the  year  1903;  no 
private  banks  and  ten  savings  banks.  In  1893 
there  were  only  55  State  banks.  The  State 
banks  had  in  1903  a  paid  up  capital  stock  of 
$7,731,510,  an  increase  within  the  year  of  more 
than  two  and  a  half  millions.  The  deposits  tn 
the  state  banks  for  1902  amounted  to 
$32,872,669.70,  and  for  1903,  to  $38,908,768.65; 
the  total  resources  for  1902  amounted  to 
$42,735,099-93;  and  for  1903  to  $53,481,750.14. 
In  November  1903  the  national  banks  had  a  paid 
up  capital  of  $5,528,500,  a  million  more  than 
in  1902.  In  1902  the  deposits  in  the  national 
banks  were  $21,854,40445;  in  1903,  they  were 
$23,349327.21.  The  total  resources  of  the  na- 
tional banks  amounted  in  1902  to  $33,751,891-50, 
and  in  1903  to  $37,623,030.27,  exclusive  of  United 
States  deposits  amounting  to  $1,298,521.28.  The 
one  savings  bank  in  the  State  is  located  at 
Wheeling,  but  the  savings  feature  is  popular 
with  many  banks,  and  savings  deposits  amounted 
in  1903  to  $4,500,000.  The  State  legislature  is 
forbidden  to  grant  charters  to  banks,  but  has 
passed  general  laws  under  which  the  secretary 
of  state  grants  charters  to  banks  that  have  com- 
plied with  the  legal  requirements.  In  order  to 
obUin  a  charter  a  bank  must  have  a  capital  of 
not  less  than  $25,000  and  not  more  than  $500,000. 
Ten  per  cent  of  the  capital  must  be  paid  in  be- 
fore the  charter  is  granted,  and  40  per  cent 
must  be  paid  in  before  the  bank  can  open.  A 
State  commissioner  of  banking  inspects  each 
state  bank  once  or  more  each  year,  but  does  not 
inspect  national  banks.  It  is  his  duty  to  see  that 
the  books  and  records  are  properly  kept,  and  that 
the  public  is  protected  against  loss  from  failure 
of  a  state  bank.  He  has  authority  to  call  for 
books  and  papers  and  to  require  that  his  direc- 
tions be  followed.  When  he  thinks  it  necessary 
he  may,  with  the  advice  of  the  attorney  general 
and  the  consent  of  the  governor,  petition  the 
courts  for  a  receiver  to  close  up  the  affairs  of  a 
failing  bank. 

Education. — ^The  educational  system  of  West 
Virginia  is  rapidly  becoming  more  efficient,  and 
now  compares  favorably  with  those  of  the  sur- 
rounding States.  In  1902  the  expenditure  for 
public  education  was  $2,583,533.64,  or  $2.69  per 
capita  of  the  total  population,  an  annual  expendi- 
ture of  $14.18  per  pupil.  Out  of  315,810  children 
of  school  age,  236,015  were  enrolled  in  6,001 
schools  for  whites  and  297  schools  for  negroes, 
under  7,028  white  teachers  and  278  negro  teach- 
ers. By  law  the  races  must  be  kept  separate  in 
all  schools.  There  are  6,021  school  houses  owned 
by  the  State.  The  average  length  of  the  school 
term  is  six  months,  and  the  average  pay  of  teach- 
ers, $32.04  per  month,  or  $189.03  per  year.  At 
Morgantown,  Keyser  and  Montgomery  are  pre- 
paratory schools  with  an  enrolment  of  400,  af- 
filiated with  the  State  University.  For  sec- 
ondary and  higher  education  there  are  six  nor- 
mal schools  for  whites  enrolling^  about  2,000  stu- 


dents at  Huntington,  Fairmont,  Athens,  West 
Liberty,  Glenville  and  Shepperdstown,  and  three 
for  blacks  at  Bluefield,  Harper's  Ferry,  and  at 
Institute  in  Kanawha  County;  the  West  Virginia 
University  at  Morgantown ;  Bethany  College  at 
Wheeling;  West  Virginia  Wesleyan  University 
at  Buckhannon ;  Salem  College ;  Broaddus  Insti- 
tute at  Clarksburg ;  Lewisburg  Female  Institute ; 
Morris  Harvey  College  at  Barboursville ;  Lins- 
ley  Institute;  Alleghany  Collegiate  Institute; 
private  academies  at  Romney,  Princeton,  Alder- 
son,  Elkins,  Bumsville,  and  in  the  larger  cities; 
Business  Colleges  at  Wheeling,  Parkersburg, 
Clarksburg,  and  Charleston.  The  Roman  Cath- 
olic Church  has  schools  at  Wheeling,  Parkers- 
burg, Clarksburg,  Grafton,  Huntington,  Ben- 
wood,  Charleston  and  Fairmont.  In  1900  there 
were  80,105  illiterates  over  10  years  of  age, 
64,281  of  whom  were  native  whites,  4,730  were 
foreign  born,  and  11,094  were  colored.  Of  the 
foreign  bom,  3,648  could  not  speak  English. 

The  West  Virginia  Historical  and  Anti- 
quarian Society  was  founded  in  Charletton  in 
1891,  and  the  Trans-AUeghany  Historical  So- 
ciety at  Morgantown  in  1901.  The  State  Edu- 
cational Association  was  organized  in  1869. 
Each  of  the  above  associations  publishes  a 
periodical.  There  is  a  fine  State  museum  at 
Charleston,  administered  by  the  Historical  and 
Antiquarian  Society. 

Libraries. —  In  1902  there  were  1,082  school 
libraries  with  a  total  of  37.495  volumes.  In 
1900  the  Bureau  of  Education  reports  23  larger 
libraries  in  West  Virginia  with  a  total  of  100492 
volumes.  There  are  few  large  libraries,  most  of 
them  having  less  than  5,000  volumes.  Those 
of  more  than  that  number  are  the  Wheeling 
Public  Libraiy,  the  State  Library  at  Charleston, 
West  Virginia  University,  the_  West  Virginia 
Historical  and  Antiquarian  Society,  Storer  Col- 
lege (colored),  and  the  West  Virginia  Confer- 
ence Seminary.  In  none  of  the  libraries  are 
there  more  than  25,000  volumes. 

Charitable  and  Reformatory  Institutions.— 
There  are  two  hospitals  for  the  Insane  at  Wes- 
ton and  Spencer  with  1,629  patients  in  1900:  an 
Industrial  Home  for  Girls  at  Salem  with  50 
inmates;  the  Deaf,  Dumb  and  Blind  School  at 
Romney  with  209  inmates;  the  Reform  School 
for  Boys  at  Pruntyton,  with  288  inmates;  an 
Asylum  for  Incurables  at  Huntington;  Miners' 
Hospitals  at  Welch,  McKendree  and  Fairmont; 
and  the  State  penitentiary_  at  Moundsyille. 
There  were  in  1908,  990  convicts  in  the  peniten- 
tiary, of  whom  450  are  whites  and  540  are 
negroes;  the  latter,  though  forming  only  one 
twentieth  of  the  population,  furnish  more  than 
half  the  criminals.  The  prison  is  more  than 
self-supporting.  The  Episcopal  Church  main- 
tains a  miners'  hospital  at  Paint  Creek,  in 
Kanawha  County,  and  the  Reynolds  Memorial 
Hospital  near  Moundsville.  The  West  Virginia 
Humane  Society  cares  for  aged  people,  children, 
and  animals.  It  is  controlled  by  a  board  con- 
sisting of  one  member  from  each  congressional 
district,  appointed  by  the  governor. 

Churches. —  The  churches  in  West  Vifginia 
in  order  of  membership  are:  Methodist  Epis- 
copal; Baptist  (North);  Methodist  Episcopal 
(South);  Roman  Catholic;  United  Brethren; 
Methodist  Protestant ;  Presbyterian,  in  the  U.  S. ; 
Disciples ;  Presbyterian,  in  the  U.  S.  A. ;  Colored 
Baptists,  Regular;  Protestant  Episcopal;  Free* 
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1.  Library  of  West  Virginia   University  at  Morgantown. 
3,  View  of  Cheat  River  in  the  Mountains  of  West  Virginia. 
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will  Baptists;  Lutheran,  United  Synod,  South; 
Lutheran,  General  Synod;  Baptist  (South).  la^ 
1903  there  were  2,024  Sunday  schools  in  the 
State,  with  20,545  officers  and  teachers  and 
152,955  scholars. 

Population. —  The  population  of  the  territory 
now  embraced  in  West  Virginia  was  55,873  in 
1790;  376,688  in  i860;  442,014  in  1870;  618457 
in  1880;  762,794  in  1890;  and  958,800  in  190a 
The  largest  city  in  the  State  is  Whcelip"  in  the 
Panhandle,  with  a  population  of  41461 ;  the  other 
principal  cities  and  their  populations  are  Hunt- 
ington with  31,161;  Parkersburg,  17,842;  Charles- 
ton,22,996;  Martinsburg,  10,698;  Fairmont,  9,711 ; 
Grafton,  7,563;  Moundsville,  8,918.    There  are 

14  towns  with  populations  rangnig  uetween  2,000 
and  5.000,  and  15  from  i/xx)  to  2,000.  Of  the 
entire  population  499,242  are  males  and  459,558 
are  females ;  the  native  born  number  936,349  (of 
whom  892,854  are  white)  and  the  foreign  born 
22451 ;  the  total  number  of  whites  is  915,223, 
of  colored,  43,567,  of  whom  43499  are  negroes,  56 
Chinese,  and  12  Indians.  The  foreign  popula- 
tion is  found  principally  in  Marion,  Marshall, 
Ohio,  Tucker  and  Wood  counties, —  in  the  min- 
ing districts  and  in  the  cities.  Among  the  for- 
eigners the  Germans  lead  with  6,537;  there  are 
3,342  Irish,  2,921  Italians,  2,622  English  and 
Scotch,  1,025  Magyars  and  Slavs,  and  about  600 
each  of  Canadians,  Swiss,  Welsh,  and  Poles. 
The  negroes  are  found  principally  in  the  counties 
of  Berkeley,  Cabell,  Fayette,  Greenbrier,  Harri- 
son, Jefferson,  Kanawha,  McDowell,  Mineral, 
Ohio,  and  Summers.  There  are  three  distinct 
classes  of  the  black  population:  those  in  the 
cities,  the  agricultural  negroes,  and  the  miners. 
No  cities  have  large  negro  populations.  Wheel- 
ing and  Clarksburg  having  each  about  1,000  and 
Charleston  1,700.  In  no  county  does  the  black 
population  outnumber  the  white.  The  princi- 
pal immigration  into  West  Virginia,  excluding 
foreigners,  has  been  from  New  York,  2,945; 
North  Carolina,  3,964;  Ohio,  40,301;  Pennsyl- 
vania, 28,927;  Virginia,  61,508.  Native  West 
Virginians  now  living  in  other  States  are  dis- 
tributed as  follows:  in  Illinois,  5,882;  Indian 
Territory,  4,658;  Iowa,  3,992;  Kansas,  6,568; 
Kentucky,  4,383;  Maryland,  9,694;  Missouri, 
6,153;  Ohio,  30,524;  Pennsylvania,  19,329;  Vir- 
ginia, 7,162.  There  are  247,970  males  of  voting 
age,  of  whom  14,786  are  negroes.  Of  the  white 
voters  23,577  or  11  per  cent  are  illiterate;  of  the 
black  voters,  5,583  or  38  per  cent  are  illiterate. 
There  are  186,201  families  in  the  State,  of  whom 
183,780  are  private  families ;  98,469  families  own 
their  homes,  and  80,759  rent  homes ;  94,445  fam- 
ilies live  on  farms,  and  70,949  own  farm  homes, 
92,216  native  whites  own  homes,  68,984  being 
farm  homes;  4,269  foreign  families  live  in  their 
own  homes,  and  1,5^3  negro  familio*  own  their 
homes.     Pop.  (1910)   1,221,119. 

Militia  and  National  Guard. —  There  are 
200,508  males  of  militia  age.  The  organized 
portion  of  the  militia  is  known  as  the  West  Vir- 
ginia National  Guard,  and  numbered  in  1904, 
1.545  men.  There  is  a  brigade  of  two  regiments 
under  the  command  of  a  brigadier-general  who 
has  a  full  brigade  staff.  The  governor  is  com- 
mander-in-chief and  appoints  the  general  staff. 
The  law  provides  for  the  organization  of  a  bat- 
tery of  artillery,  a  signal  corps,  and  a  medical 
deoartment.    The  organized  militia  is  supported 


by  appropriations  from  the  United  States  and  the 
State  governments.  Arms,  uniforms,  and  equip- 
ment, and  armories  are  provided.  The  national 
guard  is  subject  to  ten  days'  camp  duty  per  year 
and  is  paid  for  that  time. 

Government. —  The  governor,  auditor,  treas- 
urer, secretary  of  state,  attorney-general,  and 
superintendent  of  Free  Schools,  constitute  the 
executive  of  West  Virginia.  All  the  officials 
above  named  except  the  attorney-general  are 
obliged  to  reside  at  tl.e  capital.  All  are  elected 
every  four  years.  Each  of  the  above  offi- 
cials reports  in  writing  to  the  governor 
ten  days  before  the  meeting  of  the  legisla- 
ture. The  governor  must  have  resided  in  the 
State  five  years  and  must  be  at  least  30  years 
of  age.  In  case  of  a  vacancy  in  the  governorship 
within  the  first  three  years  after  election  a  new 
election  is  held.  If  the  remainder  of  the  term 
is  less  than  one  year  the  president  of  the  senate 
acts  as  governor,  and  after  him  the  speaker  of 
the  house  is  eligible.  The  salaries  paid  will  be, 
after  1904,  as  follows:  governor.  $5,000;  secre- 
tary of  state,  $4,000,  in  addition  to  fees  amount- 
ing to  about  $15,000;  superintendent  of  free 
schools,  $3,000 ;  treasurer,  $2,500 ;  auditor,  $4,500 
and  fees,  amounting  to  about  $20,000;  the  attor- 
ney-general, $2,500  and  fees.  The  auditor  is  not 
only  comptroller  of  the  currency  but  is  also  reg- 
ister of  the  land  office  and  commissioner  of  in- 
surance. Other  State  officials  are  the  State  li- 
brarian, the  adjutant-general,  the  commissioner 
of  banking,  the  State  geologist,  the  secretary  of 
the  board  of  agriculture,  the  commissioner  of 
labor,  the  five  mine  inspectors,  the  game  and  fish 
warden,  and  there  are  the  following  boards  and 
bureaus :  Geological  Survey,  State  Board  of 
Examiners  for  Teachers,  State  Board  of  .\g:ri-- 
culture,  Board  of  Dental  Examiners,  State  Board 
of  Health,  the  State  Board  of  Embalmers,  and 
the  Board  of  Public  Works  which  is  composed 
of  the  governor,  auditor,  treasurer,  superintend- 
ent of  schools,  attorney-general,  and  the  secre- 
tary of  state.  This  board  cares  for  the  interests 
of  the  State  in  matters  relating  to  internal  im- 
provements. The  elections  for  State  officials  are 
held  at  the  time  of  the  presidential  election  and 
the  new  officials  take  office  on  4  March  of  the 
next  year.  The  legislature  meets  biennially  in 
January  of  the  odd  numbered  years  and  may  re- 
main in  session  not  more  than  45  days.  Half  of 
the  senators  are  elected  every  two  years,  and  all 
of  the  members  of  the  House  of  Delegates. 
There  are  15  senatorial  districts,  each  send- 
ing two  senators  to  Charleston.  A  senator 
must  be  at  least  25  years  of  age,  but  only  voting 
qualifications  are  required  of  a  delegate.  The 
pay  is  $4  per  diem  and  mileage.  Of  the  30 
senators,  25  are  Republicans,  and  of  the  86 
deleg^ates.  59  are  Republicans,  a  majority  on 
joint  ballot  of  50  for  the  Republicans.  There 
IS  no  pocket  veto  and  a  simple  majority  suffices 
to  override  the  governor's  veto;  after  five  days 
a  bill  may  become  a  law  without  his  ajiproval. 
The  legislature  is  prohibited  from  anything  ex- 
cept general  legislation.  The  State  is  divided 
into  five  congressional  districts,  which  are  all 
represented  in  Congress  by  Republicans,  and 
both  senators  are  Republicans.  The  judiciary  is 
composed  of  (i)  the  supreme  court  of  appeals; 
(2)  18  circuit  courts ;  (3)  8  courts  of  limited  ju- 
risdiction ;  (4)  the  courts  of  county  commission- 
ers; (5)  justices  of  the  neace;  (0)  city  courts. 
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The  supreme  court  is  composed  of  S  judges 
elected  for  12  years,  and  holds  session  once  a 
year  at  Charleston,  Wheeling,  and  Charles  Town. 
The  judges  are  paid  $4,500  and  mileage.  There 
are  18  circuit  judges  for  18  circuit  courts;  they 
are  paid  $3,300  and  mileage.  A  circuit  court  is 
held  four  times  a  year  in  each  county.  The  con- 
stitution prohibits  any  change  in  the  judicial  sys- 
tem oftener  than  once  in  eight  years.  The  rapid 
development  of  some  parts  of  the  State  rendered 
more  courts  necessary,  so  the  le^slature  created 
nine  (now  eight)  courts  of  limited  jurisdiction 
with  appeal  to  the  circuit  courts.  Each  county 
is  divided  into  from  three  to  ten  magisterial  dis- 
tricts, and  each  district  elects  one  justice  of  the 
peace,  or  two  if  the  population  is  greater  than 
1,200.  These  justices  have  the  usual  powers  of 
American  justices  of  the  peace,  and  jurisdiction 
over  civil  suits  involving  $300  or  less.  The 
county  court  is  not  a  common  law  court,  and 
not  a  court  of  record,  but  rather  an  adminis- 
trative board  for  county  affairs.  There  are  no 
chancery  courts,  but  the  courts  of  record  have 
equity  jurisdiction ;  in  equity  cases  the  trial  court 
may  appoint  four  commissioners  in  chancery  who 
decide  such  questions  as  the  court  refers  to  them 
and  upon  their  decisions  and  reports  the  judge 
bases  his  decrees.  Notaries  public  and  commis- 
sioners arc  appointed  by  the  governor  without 
limit  as  to  number.  The  unit  of  local  govern- 
ment is  the  county  under  the  usual  elective 
county  officers:  county  commissioners,  sheriff, 
clerk,  tax  assessor,  surveyor,  etc.  The  town- 
ship system  was  adopted  in  1863  but  did  not 
work  satisfactorily,  and  in  1872  was  abolished 
and  the  old  county  system  revived.  Each  county 
is  divided  into  magisterial  districts  correspond- 
ing to  the  beat,  precinct,  or  township  of  the 
southwestern  States.  No  State  official  may  ac- 
cept a  pass  from  a  railroad  company  for  himself 
or  family. 

History  and  Politics. — The  region  now  em- 
braced in  West  Virginia  was  first  explored  by 
Abraham  Wood  in  1671.  Governor  Spottswood 
came  over  the  mountains  in  17 16,  ana  to  cele- 
brate the  crossing  his  party  drank  11  different 
kinds  of  wine  in  what  is  now  Pendleton  County, 
and  in  1725  John  Van  Meter  explored  the  valley 
of  the  South  Branch.  In  1727  Morgan  Morgan 
built  the  first  cabin  in  what  is  now  Berkeley 
County.  After  1735  the  South  Branch  Valley 
began  to  fill  up  with  the  overflow  from  the 
Shenandoah  Valley  and  from  Pennsylvania  and 
Maryland.  The  settlers  were  of  several  nation- 
alities—  and  the  composition  of  the  people  of 
West  Virginia  has  always  been  different  from 
that  of  the  country  east  of  the  moun- 
tains. Some  of  the  land  in  West  Virginia 
was  embraced  in  the  "Northern  Neck* 
grant  to  Lord  Fairfax,  and  his  surveyors 
m  1746  planted  the  Fairfax  stone  at  the 
head  of  the  North  Branch  of  the  Potomac  to 
mark  the  western  limits  of  the  grant.  In  1768, 
after  the  expulsion  of  -the  French  who  claimed 
the  territory  drained  by  the  Ohio,  the  Six  Na- 
tions sold  the  land  to  the  English,  though  sev- 
eral other  Indian  tribes  claimed  the  country. 
But  within  historic  times  no  Indians  have  ever 
occupied  any  part  of  West  Virginia.  The  at- 
tempts of  the  whites  to  take  possession  of  these 
Indian  lands  led  to  bloody  conflicts  that  lasted 
until  after  the  Revolution.  The  West  Vir- 
ginians hecrtily  supported  the  Revolution  and 


sent  troops  to  help  New  England  and  the  Middle 
Colonies.  The  history  of  western  Virginia  be- 
fore 1861  is  a  history  of  controversy  with  eastern 
Virginia.  Socially,  politically  and  economically, 
the  two  sections  of  the  State  were  unlike  from 
the  first.  Western  Virginia  was  democratic; 
eastern  Virginia  was  aristocratic,  in  institutions. 
The  idea  of  separation  was  older  than  the 
Union,  the  Continental  Congress  had  been  peti- 
tioned to  set  up  a  State  west  of  the  Alleghanies ; 
the  people  of  the  West  were  always  ready  for 
independence.  The  western  counties  complained 
that  they  were  governed  for  the  benefit  of  the 
eastern  counties.  Unlike  Tennessee  and  Ken- 
tucky, western  Virginia  had  to  wait  half  a  cen- 
tury for  separate  State  existence.  The  crisis 
came  during  the  secession  movement  in  1861. 
The  Virginia  convention  passed  the  ordinance 
of  secession,  the  delegates  from  the  western 
counties  opposing,  and  submitted  it  to  the  people. 
From  November  i860  to  May  1861  meetings 
were  held  in  the  western  counties  which  made 
it  clear  that  that  section  would  not  go  with  the 
South.  An  irregular  convention  of  26  counties 
met  in  Wheeling,  13  May  1861,  and  came  near 
breaking  away  before  the  vote  on  the  ordinance 
of  secession.  The  western  counties  voted  40,000' 
against  and  4,000  for  secession.  The  second 
Wheeling  convention  composed  of  the  newly 
elected  members  of  the  legislature  and  irregu- 
larly elected  delegates  from  the  counties  west 
of  the  mountains,  met  11  June,  declared  the  ordi- 
nance of  secession  void,  vacated  the  offices  of  the 
State  of  Virginia,  and  formed  a  "reorganized* 
government  of  Virginia.  The  legislature,  call- 
ing itself  the  Virginia  legislature,  elected  sena- 
tors for  Virginia  who  were  received  at  Wash- 
ington. The  convention  made  a  provision  for 
organizing  a  new  State  by  calling  a  third  con- 
vention at  Wheeling  on  26  November,  in  which 
41  counties  were  represented.  A  constitution  for 
the  new  State  was  formed  and  ratified  by  the 
people  in  April  1862.  It  was  at  first  proposed 
to  call  the  new  State  Kanawha,  but  the  name 
West  Virginia  was  finally  adopted.  The  "Re- 
organized* government  of  "Virginia*,  gave  its 
consent  to  the  erection  of  the  new  State,  and 
on  31  Dec.  1862,  Congress  consented  to  admit 
West  Virginia  to  the  Union  as  soon  as  it  should 
provide  for  gradual  abolition  of  slavery.  On 
19  June  1863,  the  State  was  admitted  to  the 
Union,  and  the  long  desired  separation  was 
effected.  The  movement  was  not  caused  by  the 
war ;  the  war  simply  gave  an  opportunity  to  se- 
cure long-desired  independence.  During  the 
Civil  War  no  important  military  operations  were 
carried  on  in  West  Virginia.  The  Confederates 
early  lost  control  of  the  State,  but  there  were 
skirmishes  and  raids  until  near  the  end  of  the 
war.  However,  as  compared  with  the  other 
Southern  States,  West  Virginia  suffered  little. 
From  the  State  about  29,000  soldiers  entered 
the  Union  army,  and  about  10,000  went  into  the 
Confederate.  Laws  were  passed  by  the  legis- 
lature confiscating  the  property  of  Confederates, 
and  after  the  war  all  Confederates  and  Confed- 
erate sympathizers  were  disfranchised  from 
voting  and  holding  office.  In  1869  it  was  offi- 
cially reported  that  29,316  persons, —  nearly 
half  of  the  voting  population — were  disfranchised. 
In  the  reaction  against  the  Fourteenth  Amend- 
ment, the  Flick  Amendment  to  the  State  Con- 
stitution, which  combined  white  enfranchisement 
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with  negro  suffrage,  was  adopted.  But  before 
its  adoption  in  1^1  tlie  Democrats  carried  the 
State.  Thus  the  liberal  measures  were  proposed 
by  the  Republicans.  The  Democrats  retained 
control  of  the  State  until  1897  when  the  Repub- 
licans carried  the  elections.  The  change  in  polit- 
ical complexion  was  due  to  the  great  industrial 
development  of  the  State  which  attracted  a  heavy 
immigration  from  the  States  to  the  north  and 
west.  West  Virginia  was  the  first  State  to 
begin  the  undoing  of  reconstruction;  and  the 
first  to  break  from  the  ranks  of  the  "Solid 
South.» 

Bibliography. —  Lewis,  <  History  of  West  Vir- 
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Walter  L.  Fleming, 
Of  West  Virginia  University. 

West  Virginia  Campaign  of  1861.  At 
the  outbreak  ofthe  Rebellion  West  Virginia  had 
few  slaves,  no  sympathy  with  the  secession 
movement,  and  adhered  to  the  Union.  Her  citi- 
zens denounced  the  action  of  the  State  conven- 
tion in  adopting  an  ordinance  of  secession,  and 
at  town  and  county  meetings  passed  resolutions 
looking  to  a  separation  of  the  western  counties 
from  the  rest  and  the  organization  of  a  new 
State.  On  13  May  1861  a  delegate  convention 
was  held  at  Wheeling,  26  counties  being  repre- 
sented by  nearly  400  leading  Union  men,  and  an 
interchange  of  views  resulted  in  a  decision  to 
secede  from  the  State  should  the  ordinance  of 
secession  be  ratified  by  the  vote  of  the  people  to 
be  given  on  the  23d  of  May,  and  a  provisional 
convention  was  called  to  meet  on  11  June 
following.  The  vote  cast  on  23  May  was  large 
and  showed  a  majority  against  secession  in  the 
west.  Out  of  a  vote  of  about  44,000  in  50  coun- 
ties 40,000  were  against  the  ordinance  of  seces- 
sion. 

Meanwhile  Gov.  Letcher  had  called  out  the 
militia  of  West  Virginia  and  ordered  officers  to 
protect  the  Baltimore  &  Ohio  Railroad  and 
guard  the  frontier  of  the  State  against  invasion 
by  Ohio  and  Pennsylvania.  The  principal  officer 
assigned  to  this  duty  was  Col,  Geo.  A.  Porter- 
field,  who,  4  May,  was  ordered  by  Gen.  R.  E. 
Lee  to  Grafton  to  call  out  the  militia  and  enroll 
volunteers  to  protect  the  railroad  and  encour- 
age secession  sentiment.  Five  thousand  men 
were  thought  ample  for  the  purpose,  but  Porter- 
field  could  not  raise  a  tenth  of  that  number  and 
troops  had  to  be  sent  from  the  eastern  part  of 
the  State.  Gen.  Lee  had  informed  Porterfield 
that  it  was  not  intended  to  interfere  with  the 
peaceful  use  of  the  railroad,  but  Gov.  Letcher, 
mcensed  at  the  overwhelming  Union  sentiment 
and  the  apathy  of  the  citizens  in  volunteering, 
and  moved  also  by  the  collection  of  Ohio  troops 
on  the  border,  ordered   Porterfield  to  make  a 


descent  on  Wheeling,  seize  and  carry  away  the 
arms  sent  there  by  the  national  government,  and 
arm  his  men  with  them,  and  specially  com- 
manded that  should  troops  of  Ohio  or  Pennsyl- 
vania endeavor  to  pass  over  the  railroad  to 
destroy  it  and  the  bridges.  To  seize  Wheeling 
was  impossible  with  the  few  men  at  his  dis- 
posal, but,  convinced  that  the  Ohio  troops  were 
on  the  eve  of  a  movement  eastward,  Porterfield 
burned  the  bridges  of  the  railroad  between 
Farmington  and  Mannington.  This  action  was 
immediately  followed  by  the  occupation  of  the 
railroad  and  contiguous  country  by  loyal  West 
Virginia,  Ohio,  and  Indiana  troops,  under  com- 
mand of  Gen.  McClellan,  who  had  been  as- 
signed to  the  command  of  a  military  depart- 
ment embracing  Ohio,  Indiana,  Illinois  and 
West  Virginia.  Upon  the  advance  of  these 
troops  from  Wheeling  and  Parkersburg  on  the 
27th,  Porterfield  abandoned  Grafton  on  the  28th 
and  fell  back  to  Philippi,  from  which  place  he 
was  driven  on  3  June  to  Beverly.  (See  Phil- 
ippi, Engagement  at.)  (jen.  Gamett  was  sent 
to  relieve  Porterfield  and  took  position  at  Rich 
Mountain  and  Laurel  Hill.  Col.  John  Pegram's 
detachment  at  Rich  Mountain  was  attacked  and 
defea^ed  by  McClellan,  11  July,  many  men  were 
taken  prisoners  and  the  rest  retreated  over 
Cheat  Mountain.  McClellan  pursued  through 
Beverly  and  Huttonsville,  seized  the  summit  of 
Cheat  Mountain  and  intrenched  a  part  of  his 
command  on  the  main  Staunton  turnpike  lead- 
ing over  the  mountain.  (See  Rich  Mountain. 
Battle  of.)  Garnett,  who  was  at  Laurel  Hill, 
abandoned  his  position  on  the  night  of  the  nth 
and  retreated  northeast  toward  the  Northwest- 
ern turnpike,  was  overtaken  at  Carrick's  Ford, 
on  Cheat  River,  on  the  13th,  was  killed,  and  his 
command,  making  a  rapid  retreat  reached  the 
Northwestern  turnpike  and  turning  southward 
arrived  at  Monterey  in  a  demoralized  condition. 
There  are  but  three  routes  across  the  mountains 
separating  West  Virginia  from  the  Shenandoah 
Valley  that  are  practicable  for  military  oper- 
ations: the  Northwestern  turnpike  on  the  north; 
the  Staunton  and  Parkersburg  turnpike  farther 
south,  and  the  Kanawha  turnpike  leading  past 
Gauley  Bridge,  still  farther  south.  While  Mc- 
Clellan was  seizing  the  two  first,  ^column  under 
(jen.  Cox  was  operating  on  the  latter.  At  the 
time  (jen.  Garnett  was  sent  to  Rich  Mountain, 
Gen.  H.  A.  Wise  was  ordered  to  raise  a  force 
for  the  defense  of  the  Kanawha  Valley,  and 
Gen.  J.  B.  Floyd  was  directed  to  raise  a  brigade 
for  service  in  southwestern  Virginia.  It  had 
been  McClellan's  intention  to  conduct  his  cam- 
paign in  West  Virginia  by  way  of  the  Kanawha 
Valley,  but  the  gathering  of  the  Confederates 
near  Beverly  determined  him  to  proceed  to  that 
region  and  postpone  his  Kanawha  campaign  till 
northwestern  Virginia  should  be  cleared  of  the 
enemy.  Later  it  was  found  that  the  presence  of 
Wise  in  the  Kanawha  Valley  menaced  his  flank 
and  2  July  Gen.  Cox,  with  a  brigade,  was 
ordered  to  cross  the  Ohio  at  Gallipolis  and  con- 
duct a  campaign  against  Wise,  and  on  the  6th 
he  was  ordered  to  march  on  Charleston  and 
Gauley  Bridge.  Cox  crossed  the  Ohio,  with 
about  3,000  men,  drove  in  some  of  Wise's  ad- 
vanced detachments,  and  on  11  July  moved  up 
the  Great  Kanawha  River  in  transports.  The 
river  was  navigable  for  small  steamers  about 
70  miles,  to  a  point  10  or  12  miles  above  (Tharles- 
ton,   the  only   important   town   of   the   region 
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which  is  at  the  confluence  of  the  Kanawha 
and  Elk  rivers.  On  the  evening  of  the  i6th 
Cox  reached  the  mouth  of  the  Pocotaligo,  a 
large  creek  which  enters  the  Kanawha  from  the 
north,  where  he  heard  that  some  of  Wise's 
forces  were  in  position  above  the  mouth  of 
Scarey  Creek  on  the  south  side  of  the  Kanawha, 
and  about  three  miles  distant.  It  was  necessary 
to  dislodge  this  force  before  he  could  proceed 
farther.  Troops  were  landed  on  the  south  side 
of  the  river,  on  the  17th,  and  the  position  was 
attacked,  but  Cox's  men  were  repulsed  with  a 
loss  of  14  killed  and  47  wounded.  (See  Scasey 
Creek,  Engagement  at.)  This  check  delated 
Cox  until  he  could  get  land  transportation, 
which  came  up  on  the  23d,  and  the  next  day 
he  advanced,  took  Charleston  on  the  25th,  which 
Wise  had  hurriedly  abandoned,  and  on  the 
morning  of  the  29th  reached  Gauley  Bridge, 
Wise  retreating  before  him  and  not  halting  till 
he  reached  Greenbrier  and  the  White  Sulphur 
Springs,  where  he  was  joined  by  Gen.  Floyd. 
The  whole  of  West  Virginia,  with  the  gate- 
ways to  the  East  were  now  in  Union  possession, 
but  the  Confederates  did  not  let  the  possession 
go  unchallenged  and  made  efforts  to  recover 
the  lost  ground. 

After  the  defeat  and  death  of  Gen.  Gamett, 
Gen.  W.  W.  Loring  was  ordered  to  the  command 
of  the  Confederate  forces  in  northwestern  Vir- 
ginia, and  being  strongly  reinforced  began  prep- 
arations to  retake  Cheat  Mountain.  Before  these 
preparations  were  completed,  Gen.  R.  E.  Lee 
was  assigned  to  the  command  of  all  the  Confed- 
erate forces  in  West  Virginia,  and  early  in 
August  joined  Loring  at  Valley  Mountain,  where 
he  remained  a  month,  making  himself  acquainted 
with  the  country,  bringing  up  reinforcements 
and  supplies,  and  elaboratmg  a  plan  of  cam- 
paign by  which  he  proposed  to  break  through 
the  Alleghanies  and  recover  the  country  west 
to  the  Ohio.  His  point  of  attack  was  the  Union 
position  covering  Beverly  and  the  road  west- 
ward. McClellan  had  been  called  to  Washing- 
ton, leaving  Gen.  Rosecrans  in  command  m 
West  Virginia,  and  Gen.  J.  J.  Reynolds  had 
command  of  the  Union  troops  holding  in- 
trenched positions  at  Cheat  Mountain  summit. 
Elk  Water  and  Huttonsville.  Two  Confederate 
columns  were  sent  by  the  Staunton  road  against 
Cheat  Summit  and  one  by  the  Lewisburg  and 
Huntersville  road  against  Elk  Water.  At  the 
same  time  another  column  was  ordered  to  pierce 
the  line  between  Elk  Water  and  Cheat  Summit, 
a  distance  of  eight  miles  through  a  trackless 
mountain  forest,  to  gain  the  rear  of  both  posi- 
tions. The  movement  began  on  11  September, 
a  part  of  Lee's  command  succeeded  in  reaching 
the  rear  of  the  Union  troops  at  the  Summit,  a 
part  attacked  by  the  Staunton  road  in  front,  and 
both  were  repulsed.  The  column  sent  against 
Elk  Water  appeared  before  that  position  but, 
upon  the  failure  of  the  other  columns  made  no 
attack,  and  on  the  15th  all  the  columns  retired 
to  their  old  positions.  Lee  was  greatly  disap- 
pointed and  deeply  mortified  at  his  failure,  and 
was  under  a  cloud  from  which  he  did  not  emerge 
till  after  he  had  succeeded  to  the  command  of 
the  Army  of  Nouhern  Virginia,  in  June  i8fe. 
No  further  effort  was  made  by  the  Confederates 
to  regain  the  ground  lost  in  the  northwest,  nor 
was  a  general  Union  advance  attempted,  but 
there  were  sharp  encounters  at  Camp  Bartow  and 


Camp  AJIeghany  (qq.v.)  both  resulting  in  Con- 
federate success. 

Floyd  and  Wise,  who  had  united  forces  near 
Lewisburg,  moved  forward  in  the  middle  of 
August  to  Sewell  Mountain,  and  on  the  23d 
Floyd  crossed  to  the  north  side  of  Gauley  River 
at  Carnifax  Ferry  to  flank  Cox  at  Gauley 
Bridge  and  drive  him  down  the  Kanawha  Val- 
ley to  the  Ohio.  He  attacked  and  defeated  the 
7th  Ohio  at  Cross  Lanes,  on  the  26th,  and  on 
10  September  was  attacked  by  Gen.  Rosecrans 
and  that  night  recrossed  the  Gauley  and  re- 
treated to  Sewell  Mountain  (see  Carnifax 
Ferry).  After  some  delay  Rosecrans  advanced 
to  the  top  of  Big  Sewell  Mountain,  34  miles 
from  Gauley  Bridge  and  began  skirmishing 
with  the  Confederates.  Lee,  with  a  part  of 
Loring's  command,  joined  Floyd  on  the  29  Sep 
tember  and  assumed  command.  The  two  oppos- 
ing armies  that  lay  opposite  each  other  upon  the 
crests  of  Big  Sewell,  separated  by  a  deep  gorge, 
were  about  equal  in  number,  but  each  com- 
mander had  exaggerated  ideas  of  the  strength 
of  the  other,  and  it  was  difiicult  for  either  to 
make  an  offensive  move.  Each  was  looking 
for  weak  points  in  his  adversary's  position,  using 
extraordinary  energy  to  feed  the  men  and 
animals,  and  waiting  for  the  rains  to  cease  and 
the  roads  to  dry.  But  the  rains  did  not  cease, 
there  was  an  extraordinary  rise  in  the  waters 
and  on  the  night  of  5  October  Rosecrans  began 
to  fall  back  and  at  the  end  of  four  days  his 
brigades  were  in  camp  between  Hawks'  Nest  and 
Gauley  Bridge.  When  Lee  discovered  that 
Rosecrans  had  gone  he  ordered  the  cavalry  to 
follow;  when  satisfied  that  he  had  gone  clear  to 
Gauley  Bridge  he  began  repairing  the  road  from 
Sewell  Mountain  to  Lewisburg,  and  projected 
a  campaign  for  Floyd  down  the  left  bank  of 
New  River  and  then  to  the  mouth  of  Loop 
creek,  the  head  of  navigation  of  the  Kana- 
wha to  intercept  Rosecrans'  communications, 
while  an  effort  was  being  made  to  press 
hirn  in  front.  Floyd  lost  no  time  in  pre- 
paring for  the  movement  to  drive  Rosecrans 
from  Gauley  Bridge  back  to  Charleston,  prob- 
ably to  the  banks  of  the  Ohio.  On  10  October 
he  started  and  after  a  difficult  march  over 
mountain  roads,  crossed  New  River  at  Rich- 
mond Ferry,  and  toiled  on  over  the  Raleigh,  Fay- 
ette and  Kanawha  turnpike,  through  Fayette- 
ville,  and  on  the  22d  camped  on  Cotton  Hill,  five 
miles  beyond  Fayetteville,  in  the  elbow  south 
of  the  junction  of  the  New  and  Gauley  rivers. 
On  the  next  day  he  wrote  the  Confederate  Sec- 
retary of  War  that  with  a  proper  force  he 
could  dislodge  Rosecrans  from  Gauley  Bridge 
and  drive  him  back  to  Clarksburg,  with  10,000 
additional  men  he  would  win  the  whole  Kana- 
wha Valley  before  the  conclusion  of  the  cam- 
paign. Meanwhile  Lee  had  informed  him  that 
Loring's  troops  would  march  back  to  the  Cheat 
region,  and  this  settled  the  fact  that  he  would 
have  to  measure  strength  with  Cox  unaided  by 
any  advance  on  the  Lewisburg  road.  On  i 
November  he  opened  on  Rosecrans  with  artil- 
lery. Rosecrans  planned  to  capture  him,  and 
on  the  1 2th  Floyd  retreated,  narrowly  escaping 
capture  (see  Gauley  Bridge).  The  campaign 
on  the  Kanawha,  as  in  the  Cheat  region,  was 
ended.  The  inclement  weather  rendered  ex- 
tended movements  impracticable,  and  both 
Union  and  Confederates  found  ample  employ- 
ment  in   getting  up   supplies,   maintaining  the 
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.  oads  in  condition,  providing  shelter  and  guard- 
ing against  surprise.  Scouting  was  restricted  to 
narrow  limits  and  the  results  were  unimpor- 
tant. But  the  campaign  had  been  one  of  the 
greatest  importance.  The  whole  line  of  the 
Alleghanies,  from  the  Pennsylvania  border  on 
the  north  and  beyond  the  Kanawha  on  the 
south,  was  securely  guarded  against  incursions 
from  the  east,  and  westward  to  the  Ohio  River, 
western  Virginia  was  in  the  hands  of  the  Union 
government.  The  political  transformation  of 
West  Virginia  kept  pace  with  the  military 
movements,  finally  resulting  in  a  new  State. 

Consult:  'Official  Records,'  Vols.  II.,  V.: 
The  Century  Company's  'Battles  and  Leaders 
of  the  Civil  War,>  Vol.  I.;  Cox.  'Military 
Reminiscences  of  the  Civil  War,'  Vol.  I. 

E.  A.  Carman. 

West  Virgjinia  University,  the  State  uni- 
versity located  at  Morgantown,  W.  Va.  In  1814 
the  Monongalia  Academy  was  incorporated  by 
the  Virginia  legislature  and  located  at  Mor- 
gantown; and  for  50  years  was  the  leading 
school  in  the  western  part  of  Virginia.  In  1864 
the  provisions  of  the  land  grant  act  of  1862 
were  extended  to  the  new  State  of  West  Vir- 
ginia, and  in  1867  the  West  Virginia  Agricul- 
tural College  was  founded.  The  property  of 
the  Monongalia  Academy  was  then  transferred 
to  this  college,  and  the  new  institution  opened 
in  August  1867.  In  1868  the  name  was  changed 
to  West  Virginia  University.  It  is  open  to 
•women  on  equal  terms  with  men.  The  univer- 
sity now  comprises  the  following  departments: 
(i)  the  College  of  Arts  and  Sciences;  (2)  the 
College  of  Engineering  and  Mechanic  Arts; 
(3)  the  College  of  Agriculture;  (4)  the  Col- 
lege of  Law;  (s)  the  College  of  Medicine;  (6) 
the  College  of  Veterinary  Science:  (7)  the 
Summer  School;  (8)  the  School  of  Music;  (9) 
the  Commercial  School ;  ( 10)  the  School  of  Fine 
Arts;  (11)  the  School  of  Military  Science  and 
Tactics;  (12)  the  three  preparatory  schools  at 
Morgantown,  Montgomery,  and  Keyser.  In  the 
College  of  Arts  and  Sciences  two  courses  are 
offered,  the  classical  and  the  scientific,  leading 
to  the  degrees  of  A.B.  and  B.S.  Certain  studies 
are  required,  but  both  courses  are  vesy  largely 
■elective;  the  subjects  of  study  arranged  in  three 
groups,  language,  science,  and  philosophy  (in- 
cluding history  and  pedagogy).  Each  student 
is  required  to  elect  a  major,  nine  courses  in  one 
^roup,  a  minor,  six  courses  in  another  group, 
and  a  sub-minor,  three  courses  in  the  remaining 
^oup ;  for  the  degree  of  B.S.  the  major  must  be 
m  science.  The  degrees  of  A.M.  and  Ph.D.  are 
conferred  for  graduate  work.  The  curriculum 
includes  history  and  principles  of  education, 
school  administration,  and  the  art  of  teaching. 
Courses  in  science  and  theory  of  music  count 
toward  the  A.B.  degree.  The  College  of  Engi- 
neering and  Mechanic  Arts  offers  four  years' 
courses  in  civil,  mechanical,  and  electrical  en- 
gineering leading  to  the  degrees  of  B.S.C.E., 
and  B.S.M.E. :  and  graduate  courses  leading  to 
the  degrees  of  C.E.  and  M.E.  The  undergrad- 
uate courses  include  general  culture  subjects ; 
class-room  work  is  supplemented  by  practical 
field  and  shop  work.  There  are  also  special 
courses  in  manual  training  for  teachers,  and  in 
the  mechanic  arts  for  practical  mechanics,  elec- 
tricians, etc.  The  College  of  Agriculture  offers 
a  four  years'  course  leading  to  the  degree  of 
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B.S.  in  agriculture,  a  one  year's  cour3c  in  agri- 
culture, and  winter  courses  of  12  weeks  in 
agriculture,  animal  industry,  horticulture,  and 
poultry  raising.  A  dairy  course  was  added  in 
1903-4.  The  College  of  Law  offers  a  two  years* 
course  leading  to  a  diploma,  and  a  four  years' 
course  leading  to  the  degree  of  LL.B.  The 
medical  department  is  the  College  of  Physicians 
and  Surgeons  of  Baltimore,  which  is  affiliated 
with  the  university;  the  course  is  four  years; 
the  first  two  years'  work  may  be  done  at  Mor- 
gantown or  Baltimore,  the  last  two  years'  work 
is  done  at  Baltimore.  The  Woman's  Medical 
College  of  Baltimore  has  also  been  affiliated  with 
the  university  on  the  same  terms.  In  the  School 
of  Military  Science  and  Tactics,  225  State  cadets 
are  appointed  and  receive  their  equipment  and 
tuition  free ;  students  of  the  university  may  join 
the  cadet  corps  for  military  instruction.  The 
military  course  is  the  same  as  that  at  West 
Point;  the  State  cadets  also  take  courses  in 
other  departrnents  of  the  university.  The  Col- 
lege of  Veterinary  Science  has  its  hospital  and 
its  clinical  department  in  Pittsburg,  Pa.  The 
Commercial  School  offers  a  full  two  years' 
course,  including  electives  in  the  College  of 
Arts  and  Sciences  and  the  preparatory  school; 
and  shorter  courses  in  special  subjects,  open  to 
students  in  other  departments.  The  Summer 
School  offers  courses  in  the  general  college  sub- 
jects, and  also  for  Sunday-school  workers, 
with  a  session  of  one  week.  The  university 
is  one  of  the  institutions  affiliated  with  the 
Central  Oratorical  League,  a  students'  organ- 
ization for  the  maintenance  of  a  high  standard 
in  public  speaking.  There  are  also  literary  so- 
cieties, a  cnoral  society,  an  athletic  association, 
and  a  Farmers'  Grange  for  the  members  of  the 
College  of  Agriculture.  The  campus  (50  acres) 
occupies  a  picturesque  site  bordering  on  the 
Monongahela  River;  the  buildings  include 
Woodbum  Hall,  Martin  Hall,  Science  Hall, 
Commencement  Hall,  Mechanical  Hall,  the 
Library  (completed  1903),  the  Armory  and 
Drill  Hall,  and  the  Agricultural  Experiment 
Station.  The  library  contained,  in  1910,  41,000 
volumes;  in  cddition  to  which  there  are  the 
libraries  of  the  College  of  Law  and  of  the  ex- 
periment station,  and  the  Willey  Library.  The 
mcome  is  derived  mostly  from  the  land  grant 
endowment,  the  national  appropriation  for  agfri- 
cultural  colleges,  and  the  State  appropriation. 
The  students  in  all  departments  in  1910  at  Mor- 
gantown numbered  1,422;  this  does  not  include 
uie  preparatory  schools  at  Keyser  and  Mont- 
gomery. D.  B.  PURINTON, 

President. 

West  Wind  Drift.     See  Currents,  Ocean. 

West'all,  Richard,  English  painter:  b. 
176s;  d.  London  4  Dec.  1836.  He  was  appren- 
ticed in  London  to  an  engraver  on  silver  in 
1779;  subsequently  studied  at  the  schools  of 
the  Royal  Academy  and  began  to  practise  his 
art  in  association  with  Thomas  Laurence  in 
Soho  Square.  Here  he  became  very  popular  as 
an  illustrator  of  books  and  for  a  single  design 
in  water  colors  sometimes  received  $400  or 
$500.  He  also  painted  historical  subjects.  His 
'Elijah  Restoring  the  Widow's  Son  to  Life' 
was  purchased  for  some  $2,250  by  the  directors 
of  the  British  Institution ;  but  his  paintings  in 
oil  were  not  generally  salable;  his  designs  and 
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figures  are  monotononsly  conventional,  although 
some  of  his  scenes  from  peasant  life  are  by  oo 
means  destitute  of  freshness  and  charm.  One 
of  his  last  occupations  was  that  of  teaching 
drawing  to  Princess  afterward  Queen  Victoria 
of  England.  His  water  color  painting,  "Cassan- 
dra Prophesying  the  Fall  of  Troy,'  is  now  in 
•the  South  Kensington  Museum;  and  his  pic- 
tures in  oil  of  'Christ  Crowned  with  Thorns' 
in  All  Souls'  Church,  Langham  Place,  London. 

Westall,  William,  English  novelist:  b. 
White  Ash,  Lancashire,  7  Feb.  1834;  d.  9  Sept. 
1903.  He  was  educated  at  the  Liverpool  High 
School,  engaged  in  business  and  in  journalism, 
and  was  foreign  correspondent  for  the  London 
Ttmcs  and  Daily  News,  traveling  in  North  and 
South  America  and  in  the  West  Indies.  He 
has  been  •  prolific  writer  and  among  his  pub- 
lications are:  < Tales  and  Traditions  of  Saxony 
and  Lusatia'  (1877)  :  'In  Tropic  Seas'  (1878)  ; 
•Harry  Lohengrin'  (1879)  ;  and  'The  Old  Fac- 
tory' (1881);  'Red  Ryvington'  (1882);  'A 
Queer  Race' ;  <A  Phantom  City.* 

West'boro,  Mass.,  town  in  Worcester 
County,  on  the  Boston  &  Albany  Railway,  12 
miles  east  of  Worcester,  32  miles  west  by  south 
of  Boston.  It  contains  five  churches,  a  public 
library  with  12,000  volumes,  the  Westboro  In- 
sane Hospital,  the  Lyman  Reform  School,  a 
savings  bank,  a  national  bank,  a  weekly  news- 
paper, and  numerous  important  manufacturing 
industries,  the  chief  being  those  connected  with 
straw  and  leather  goods,  boots  and  shoes,  and 
automobiles.  Westboro  was  settled  abiiut  1659, 
and  at  first  known  as  Chauncy,  but  in  1717  it 
was  incorporated  under  its  present  name.  Pop. 
,(1910)  5^6- 

Wesfbrook,  Maine,  city  in  Cumberland 
County;  on  the  Presumpscott  River,  and  on 
branches  of  the  Boston  &  Maine  and  the  Maine 
R.R.'s;  six  miles  northwest  of  Portland.  Elec- 
tric lines  extend  to  Portland.  The  river  fur- 
nishes considerable  water-power,  which  is  util- 
ized by  manufactories,  chief  of  which  are  silk 
and  cotton  mills,  paper  and  flour  mills,  and 
machine  shops.  The  silk  and  cotton  products 
are  mainly  dress  goods,  cotton  warp,  and  seam- 
less bags.  In  1900  (government  census)  West- 
brook  had  42  manufacturing  establishments, 
which  were  capitalized  for  $3,950,221,  and  in 
which  were  1,405  employees.  The  raw  material 
cost  annually  $1,372,166,  and  the  finished  prod- 
ucts were  valued  at  $2,851,660.  The  bank  has 
a  capital  of  $50,000,  and,  in  1903,  had  $396,760 
in  deposits.  The  city  has  eight  churches,  the 
Presentation  Convent,  a  high  school,  public  and 
parish  elementary  schools,  and  the  Walker 
Memorial  Library.  Pop.  (1890)  6,632;  (1900) 
7.283;  (1910)  8,281. 

Westbury,  Richard  Bethel!,  Baron,  Eng- 
lish jurist  and  statesman:  b.  Bradford-on- 
Avon,  Wiltshire,  30  June  1800;  d.  London  20 
July  1873.  Graduated  from  Oxford  in  1818, 
he  was  admitted  to  the  bar  at  the  Middle  Tem- 
ple in  1833,  in  1852  became  solicitor-general, 
and  in  1856-8  was  attorney-general  under  Lord 
Palmerston.  This  post  he  held  a  second  time, 
in  1859-61,  and  in  1861  he  became  lord-chancel- 
lor. As  chancellor  he  did  much  by  his  deci- 
sions to  aid  the  development  of  British  equity 
jurisprudence,  especially  so  in  joint  stock-com- 
pany law,  ecclesiastical  appeals,  and  patent  law. 


Westeott,  west'kot,  Brooke  Poss,  English 
bishop  and  theologian:  b.  Birmingham  January 
1825;  d.  Bishop  Auckland  27  July  1901.  He 
was  graduated  from  Trinity  College,  Cam- 
bridge, in  1848,  was  elected  a  fellow  of  his  col- 
lege in  1849,  and  m  185 1  was  ordained  in  the 
English  Church.  He  was  assistant  master  at 
Harrow  1852-69,  and  here  he  remained  till  1869, 
when  he  became  a  residentiary  canon  of  Peter- 
borough. He  became  canon  of  Westminster  in 
1883,  and  on  the  death  of  his  friend  Lightfoot, 
bishop  of  Durham,  was  appointed  his  successor 
in  1890,  and  in  this  see  he  remained  till  his 
death.  He  showed  a  deep  interest  in  the  lot  of 
the  miners  in  his  diocese,  which  won  him  their 
genuine  esteem,  and  he  was  very  successful  ia 
preventing  and  settling  industrial  disputes. 
From  1870'  to  1890  he  was  renins  professor  of 
divinity  at  Cambridge,  and  durmg  his  tenure  of 
the  office  exercised  a  powerful  and  abiding  in- 
fluence on  undergraduates  and  scholars.  As  a 
scholar  and  theologian  Westcott's  position  was 
a  very  high  one.  As  a  textual  critic  he  is  best 
known  for  his  share  in  the  revision  of  the 
Greek  text  of  the  New  Testament,  which  occu- 
pied him  and  J.  F.  A.  Hort  for  28  years,  and 
resulted  in  the  publication  of  their  important 
work,  'The  New  Testament  in  the  Original 
Greek,'  in  1881.  The  text  formed  the  basis  of 
the  Revised  Version  of  the  New  Testament. 
His  other  published  works  include  among  oth- 
ers: 'General  Survey  of  the  History  of  the 
Canon  of  the  New  Testament  During  the  First 
Four  Centuries'  (1855),  a  standard  work  which 
has  gone  through  many  editions;  'Introduction 
to  the  Study  of  the  Gospels'  (i860),  another 
work  of  much  value  which  has  gone  through 
numerous  editions;  'A  General  View  of  the 
History  of  the  English  Bible'  (1868);  'The 
Paragraph  Psalter'  (1879) ;  'The  Revelation 
of  the  Risen  Lord'  (1882)  ;  'Christus  Consum- 
mator:  Some  Aspects  of  the  Work  and  Person 
of  Christ  in  Relation  to  Modem  Thought' 
(1886) ;  'Social  Aspects  of  Christianity' 
(1887)  ;  'Essays  in  the  History  of  Religious 
Thought  in  the  West'  (1891),  a  work  of  pro- 
found and  suggestive  thought ;  'The  Gospel  of 
Life'  (1892)  ;  'The  Incarnation  and  Common 
Life'  (1893);  'Lessons  of  the  Revised  Version 
of  the  New  Testament'  (3d  ed.,  1898)  ;  'Chris- 
tian Aspects  of  Life'  (2d  ed.,  1897) ;  'Lessons 
from  Work'  (1901) ;  and  'Words  of  Faith  and 
Hope'  (1902).  He  was  one  of  the  New  Testa- 
ment revision  company.  Consult  'Life,'  by  his 
son  (1903). 

Westcott,  Edward  Noyes,  American  nov- 
elist :  b.  Syracuse,  N.  Y.,  27  Sept.  1847 ;  d.  there 
31  March  1898.  He  was  a  banker  in  his  native 
city,  but  compelled  to  retire  because  of  failing 
health,  spent  the  winter  of  1895-6  in  Italy  and 
in  the  latter  year  completed  the  novel  'David 
Harum,'  which  he  had  begun  soon  after  his  re- 
tirement from  business.  It  was  declined  by 
many  leading  publishers,  but  when  issued  in  the 
autumn  of  1898,  six  months  after  the  author's 
death,  became  at  once  a  success,  reaching  a 
sale  of  400,000  copies  in  a  little  more  than  a 
year.  The  construction  of  the  novel  is  weak, 
but  it  is  a  faithful  reflection  of  certain  phases 
of  life  in  central  New  York,  and  its  humor  is 
undeniable. 

Wes'terly,  R.  I.,  town  in  Washington 
County;  on  the  Pawcatuck  River,  and  on  the 
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New  York,  New  Haven  &  Hartford  Railroad. 
It  is  in  the  southwestern  part  of  the  State,  near 
Long  Island  Sound.  The  Indian  name,  which 
for  a  time  was  retained  by  the  white  settlers, 
was  Misquamicut.  On  14  May  1669  the  town 
was  incorporated,  under  its  present  name.  In 
1686  the  name  was  changed  to  Haversham,  and 
in  1689  it  was  re-named  Westerly.  The  town 
contains  five  villages,  each  with  its  own  post- 
office.  Noyes'  Beach  and  Watch  Hill  are  fa- 
vorite summer  resorts.  The  chief  manufactur- 
inR  establishments  are  cotton  and  woolen  mills. 
The  granite  quarries  of  the  town  are  known 
for  the  quality  and  amount  of  their  products. 
There  are  six  banks;  the  three  savings  banks 
have  deposits  amounting  to  about  $4,500,ooa 
Pop.  (19 10)  8,696. 

Western  Australia,  one  of  the  States  of 
the  new  Commonwealth  of  Australia.  See 
AusTRAUA,  Western. 

Western  College,  located  at  Toledo,  Iowa. 
It  was  founded  by  the  Iowa  Conference  of  the 
United  Brethren  m  Christ;  was  incorporated  in 
1856;  and  was  opened  to  students  in  1857.  It 
was  first  located  at  Western,  Linn  County,  but 
was  moved  to  Toledo  in  1881.  In  1889  the  main 
building  was  destroyed  by  fire,  but  was  imme- 
diately rebuilt.  The  board  of  trustees  consists 
of  representatives  of  the  alumni  and  of  five 
conferences  of  the  United  Brethren,  and  three 
members-at-large.  The  college  is  open  to  men 
and  women  on  equal  terms.  Two  regular  col- 
lege courses  are  offered,  the  classical  and  the 
scientific,  and  the  degrees  of  A.B.  and  B.S.  are 
conferred.  Both  courses  are  almost  entirely 
elective  in  the  last  two  years,  the  list  of  electives 
differing  in  the  two  courses.  In  addition  to  the 
collegiate  department,  there  are  the  Academic 
or  Preparatory  School,  the  Conservatory  of 
Music,  the  College  of  Commerce,  the  School  of 
Elocution  and  Oratory,  and  the  Department  of 
Art.  Graduates  from  the  collegiate  courses  are 
admitted  to  the  senior  year  of  Yale,  Chicago,  and 
Smith  without  examination.  The  buildings  in- 
clude the  main  building,  the  Bright  Conserva- 
tory of  Music,  Mary  Beatly  Hall  (the  dormitory 
for  young  women,  Drury  Hall  (the  young  men's 
dormitory),  and  the  College  Church.  In  1902 
a  movement  was  begun  for  securing  an  endow- 
ment fund  of  $150,000.  The  library  in  1904  con- 
tained 3,500  volumes ;  the  students  numbered 
259,  and  the  faculty  14. 

Western  Empire,  The,  the  western  por- 
tion of  the  Roman  Empire,  consisting  of  Italy, 
Illyricum,  Spain,  Gaul,  Britain,  and  Africa,  as 
distinguished  from  the  Eastern  or  Byzantine 
Empire,  comprising  the  eastern  half  of  the  Bal- 
kan Peninsula,  Greece,  Egypt,  Syria,  and  Asia 
Minor,  so  far  as  Persia.  _  This  partition  of  the 
Roman  Empire  occurred  in  364  when  Valentin- 
ian  I.  shared  the  imperial  authority  with  his 
brother  Valens,  who  ruled  in  Constantinople  as 
Emoeror  of  the  East,  while  Valentinian  ruled 
in  Rome  as  Emperor  of  the  West.  The  parti- 
tion became  final  in  395  when  Theodosius  the 
Great  divided  the  Roman  world  between  his  two 
sons  Honorius,  who  became  Emperor  of  Rome 
and  the  West,  and  Arcadius,  who  became  Em- 
peror of  Constantinople  and  the  East.  The 
Western  Empire  terminated  in  476.  See  Byzan- 
tine Empire:  Rome. 

Western  Federation  of  Miners,  an  organi- 
zation   including   all   workers   in   and   around 


mines,  mills,  and  smelters,  for  the  improvement 
of  their  industrial  and  social  condition.  The 
Federation  opposes  the  truck  system,  child  labor, 
contract  labor,  and  the  use  of  the  injunction  in 
strikes,  and  has  made  special  endeavor  to  obtain 
the  eight-hour  day  for  all  workers.  The  execu- 
tive officers  are  a  president,  a  treasurer,  and  a 
secretary;  there  is  also  an  organizer  for  each 
district  (six  in  1904)  ;  and  these  officers  constitute 
the  executive  board.  The  Federation  holds  an- 
nual conventions  and  also  provides  for  referring 
questions  of  policy  and  government  to  a  referen- 
dum vote  of  the  members.  The  executive  board 
must  approve  every  strike  before  it  receives  the 
support  of  the  union.  The  Federation  is  a  radi- 
cal and  militant  organization,  it  endorses  So- 
cialism, and  political  action  by  working^en.  Its 
motto,  which  appears  on  the  back  of  every 
union  membership  card,  is  "Labor  produces  all 
wealth:  wealth  belongs  to  the  producers  there- 
of." Its  official  organ  is_  the  'Miners'  Maga- 
zine.' It  was  organized  in  1893,  and  took  the 
lead  in  the  organization  of  the  American  Labor 
Union  with  which  it  is  now  affiliated.  (See 
Labor  Union,  The  American.)  In  1894  it  con- 
ducted a  strike  in  the  Cripple  Creek  region; 
considerable  violence  occurred  and  the  militia 
was  called  out,  but  the  strike  was  settled  largely 
to  the  Federation's  advantage.  In  1899  h  be- 
came involved  in  another  large  strike,  in  the 
Coeur  d'Alene  mines ;  a  number  of  riots,  the 
most  serious  on  29  April,  resulted  in  martial 
law  being  declared,  the  county  officers  being  very 
generally  in  sympathy  with  the  strikers.  Large 
numbers  of  the  striking  miners  were  arrested 
and  imprisoned  in  a  temporary  prison  or  stock- 
ade, called  the  "bull  pen."  Men  were  found  to 
take  their  places  to  some  extent,  and  the  strike 
was  a  failure.  Since  that  time,  however,  the 
Federation  has  grown  in  numbers  ^nd  in  in- 
fluence; it  has  succeeded  in  unionizing  the  ma- 
jority of  the  mines  of  the  Western  States,  and 
has  gained  a  considerable  amount  of  political 
control  in  the  mining  towns.  In  1904  a  large 
strike  was  inaugurated  in  the  Cripple  Creek 
region,  the  immediate  cause  being  certain  mine 
owners'  discrimination^  against  union  men.  The 
mine  owners  were  joined  by  an  association  of 
business  men,  known  as  the  Citizens'^  Alliance, 
whose  express  purpose  is  the  destruction  of  the 
miners'  organization;  some  violence  was  com- 
mitted, and  the  situation  became  so  serious  that 
the  governor  of  Colorado  declared  martial  law. 
Under  this  law,  miners  were  imprisoned  or  de- 
ported in  large  numbers  from  the  vicinity  of  the 
mines.  Some  of  the  mines  returned  to  work, 
but  with  a  reduced  force,  or  under  such  diffi- 
culties that  they_  were  again  forced  to  suspend 
and  the  Federation  will  not  admit  defeat. 

Western  Islands.    See  Azores;  Hebrides. 

Western  Maryland  College,  located  at 
Westminster,  Md.  It  was  founded  under  the 
auspices  of  the  Methodist  Protestant  Church, 
and  was  first  opened  to  students  in  1867.  It  was 
the  first  college  in  the  South  to  offer  equal 
educational  privileges  to  both  sexes ;  but  it  is  not 
strictly  co-educational,  as  there  are  separate 
classes  for  women,  though  they  are  taught  by  the 
same  instructors  and  have  practically  the  same 
courses  of  study  as  the  men. .  The  courses  of 
study  are  arranged  in  three  groups,  which  are 
practically  the  same  in  the  first  two  years,  but 
differ  in  the  last  two,  and  in  accordance  witk 
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the  predominating  study  are  known  as  the 
classical,  the  scientific,  and  the  historical.  The 
degree  of  A.B.  is  conferred  for  the  completion 
of  a  four  years'  course  in  any  of  these  groups. 
In  addition,  courses  are  offered  in  music,  art, 
and  elocution,  and  students  who  complete  one 
of  these  courses  may  substitute  it  for  certain 
studies  of  the  Junior  year.  There  is  also  a  pre- 
paratory school  which  in  1899  was  established 
in  a  separate  building  (Levine  Hall)  a  short 
distance  from  the  campus.  There  are  two  State 
scholarships  for  each  senatorial  district.  The 
campus  contains  14  acres  situated  on  elevated 
ground  in  the  western  part  of  the  city.  The 
main  building  consists  of  a  central  part,  the 
original  building,  and  five  wings:  (i)  Owings 
Hall,  extending  back  from  the  central  part ;  (2) 
Smith  Hall,  extending  to  the  east;  (3)  Hering 
Hall,  extending  to  the  west;  (4)  Ward  Hall,  a 
rear  extension  of  Hering  Hall;  and  (s)  a  rear 
extension  of  Smith  Hall.  Other  buildings  are 
the  Yingling  Gymnasium,  Y.  M.  C.  A.  Hall, 
Baker  Chapel,  built  of  white  stone,  and  Alumni 
Hall,  containing  a  largt  assembly  room,  the  halls 
of  the  literary  societies,  etc.  The  students  in 
1910  numbered  242,  and  the  faculty  2a 

Western  Reserve,  or  Connecticut  Reserve, 
that  portion  of  the  Northwest  Territory  (q.v.) 
reserved  by  Connecticut  when,  in  1786,  that 
State  ceded  to  the  United  States  other  parts  of 
the  territory  claimed  under  the  charter  of  1662, 
which  granted  to  Connecticut  lands  limited  east 
and  west  by  the  sea.  This  section  of  land  is 
what  is  now  included  in  the  northeastern  part 
of  Ohio;  it  was  all  the  territor^f  between  lat. 
41°  and  42°  2'  N.,  and  extending  120  miles 
from  the  western  boundarj[  of  Pennsylvania.  In 
1795-6  Connecticut  sold  this  land,  except  500,000 
acres,  to  a  number  of  men  who  established  what 
was  known  as  the  Connecticut  Land  Company. 
At  first  settlers  hesitated  about  purchasing  any 
of  the  land  on  the  "Reserve,*  fearing  the  validity 
of  the  title,  but  when  the  State  of  Connecticut 
yielded  all  claim  to  the  government,  there  was  no 
longer  any  doubt  about  the  titles.  There  were 
a  large  number  of  colonists  from  Connecticut 
who  settled  on  this  "Reserve,*  counties  were 
organized,  13  in  all,  which  were  in  whole  or  in 
part  from  lands  of  the  "Reserve.*  (See  NoR- 
WALK,  Ohio.)  The  people  were  characterized 
by  their  thrift,  industry,  and  the  manner  in 
which  they  established  schools.  A  large  part  of 
the  money  received  by  Connecticut,  for  the  sale 
of  the  lands,  was  set  aside  "as  a  perpetual  fund, 
the  interest  of  which  should  be  appropriated  to 
the  support  of  schools.*  This  school  fund  was 
the  means  of  influencing  in  Ohio  a  unique  sys- 
tem of  education,  in  some  respects  different 
from  that  of  any  other  State.  Consult  Mat- 
thews, "Ohio  and  Her  Western  Reserve*  (1902). 

Western  Reserve  University,  located  at 
Qeveland,  Ohio,  includes  the  College  for 
Women,  the  Graduate  School,  the  Medical 
School,  the  Law  School,  the  Dental  School,  and 
the  Library  School.  As  a  working,  though  not 
a  corporate,  part  of  Western  Reserve  University 
is  Adelbert  College  of  Western  Reserve  Uni- 
versity. Adelbert  College  of  Western  Reserve 
University  was  founded  as  Western  Reserve  Col- 
lege in  Hudson,  26  miles  from  Cleveland,  in 
1826.  As  the  territory  formerly  belonged  to 
Connecticut,  and  derived  its  name  from  being 
territory  in  the  West  reserved  for  special  pur- 


poses, so  also  the  influence  of  Connecticut's 
great  college  dominated  in  its  establishment  and 
during  its  first  decades.  In  affiliation  with  the 
college  at  Hudson  for  many  years  was  the 
Cleveland  Medical  School.  Theological  instruc- 
tion was  also  given  for  many  years^  ceasing  in 
1853.  In  1882  Western  Reserve  College  was 
moved  to  Cleveland.  Amasa  Stone  (q.v.)  gave 
to  the  college  the  sum  of  $600,000.  In  recogni- 
tion of  the  gift  the  college  took  the  name  of  a 
beloved  son  of  Mr.  Stone,  who  died  while  a 
student  at  Yale,  becoming  Adelbert  College  of 
Western  Reserve  University.  Subsequent  gifts 
and  bequests,  together  with  gifts  made  by  mem- 
bers of  his  family,  have  amounted  to  more  than 
$1,100,000.  In  iSi4  a  university  charter  was  ob- 
tained. The  following  departments,  in  addition 
to  the  Medical  School,  were  established:  In 
1888  the  College  for  Women,  in  1892  the  Dental 
School,  the  Law  School  and  the  Graduate 
School,  and  in  1903  the  Library  School.  The 
Library  School  was  endowed  by  a  gift  of  $100,- 
000  made  by  Andrew  Carnegie. 

The  college  and  the  university  have  through- 
out their  history  been  distinguished  by  a  high 
type  of  scholarship.  Among  the  professors  have 
been  Rev.  Laurens  Perseus  Hickok,  1836-44; 
Rev.  Clement  Long,  1844-52;  Nathan  Perkins 
Seymour,  1840-70;  Elias  Loomis,  1836-44; 
Charles  Augustus  Young,  1856-66 ;  Elijah  Porter 
Barrows,  1837-52;  Samuel  St.  John,  1838-52; 
Samuel  Colcord  Bartlett,  1846-52.  Its  presi- 
dents have  been  Charles  Backus  Storrs,  1830-33; 
George  Edmond  Pierce,  1834-55;  Lawrence 
Hitchcock,  1855-71 ;  Carroll  Cutler,  1871-86 ;  Hi- 
ram Collins  Haydn,  1887-90;  Charles  Frank- 
lin Thwing,  1890 — .  The  whole  number  of  stu- 
dents in  the  different  departments  from  the  be- 
ginning has  been  as  follows :  Adelbert  College, 
2,091 ;  College  for  Women,  750 ;  the  Graduate 
School,  150;  the  Medical  School,  4,000;  the  Law 
School,  475;  and  the  Dental  School,  350.  The 
buildings  and  equipment  are  valued  at  $1,396,400 
and  the  entire  property  at  $2,834,300. 

In  the  general  educational  endeavor  known  as 
Western  Reserve  University  are  two  adminis- 
trative features  of  special  significance.  One  lies 
in  the  co-ordinate  method  of  education.  A  col- 
lege for  men,  Adelbert  College,  and  a  college  for 
women  exist  as  essential  members  of  the  same 
university.  Each  has  its  own  faculty  and  gov- 
ernment. The  two  bodies  of  students  are  dis- 
tinct. Each  college  has  its  endowment  and 
buildings.  The  work  in  the  sciences,  however, 
is  done  in  the  same  laboratories,  but  usually  at 
different  times.  Professors  in  the  same  depart- 
ments of  the  two  institutions  exchange  courses 
of  instruction  to  a  certain  extent.  The  co-ordi- 
nate method  is  in  part  a  co-operative  method. 
In  a  State  and  a  part  of  the  country  noted  for 
co-education,  the  method  prevailing  in  Western 
Reserve  University  is  conspicuously  successful. 
A  further  signilkant  method  of  administration 
relates  to  the  co-operative  course  of  study  es- 
tablished between  the  Case. School  of  Applied 
Science  and  Adelbert  College.  These  two  insti- 
tutions are  planted  upon  the  same  campus  and 
each  has  its  own  board  of  trustees.  But  the  two 
faculties  have  arranged  a  course  of  instruction 
covering  five  years,  three  of  which  are  spent  in 
pursuing  the  liberal  studies  of  the  undergraduate 
college  (Adelbert  College)  and  the  last  two 
years  are  spent  in  the  technical  school  (Case 
School  of  Applied  Science).    At  the  conclusioD 
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of  tlie  five-year  course  a  bachelor  of  arts  and 
a  bachelor  of  science  degree  are  given.  Thus,  the 
advantages  of  the  liberal  course  of  study  are 
conserved  and  the  efficiency  of  the  specialized 
course  also  gained.       Charles  F.  Thwing, 

President. 

Western     University     of     Pennsylvania, 

located  at  Allegheny,  Pa.,  with  its  professional 
schools  at  Pittsburg.  It  was  founded  in  1786 
and  chartered  in  1787,  thus  being  the  second 
oldest  institution  of  learning  west  of  the  Appa- 
lachian Mountains.  In  1819  its  curriculum  was 
extended,  and  the  name  changed  to  Western 
Universi^  of  Pennsylvania.  At  first  it  was 
located  at  Pittsburg,  and  the  building  was  de- 
stroyed in  the  fire  of  1845;  a  new  building  was 
erected,  but_  also  destroyed  by  fire  in  1849 ;  and 
the  university  was  compelled  to  suspend  work 
for  five  years.  Since  that  time,  it  has  largely 
increased  its  endowment  and  has  been  uniformly 
prosperous.  In  1895  a'l  courses  of  the  univer- 
sity were  opened  to  women.  The  university 
now  includes  the  following  departments:  (i) 
the  Collegiate  Department ;  (2)  the  Engineering 
Department;  (3)  the  Western  Pennsylvania 
School  of  Mines  and  Mining  Engineering;  (4) 
the  Allegheny  Observatory;  (s)  the  Pittsburg 
Law  School;  (6)  the  Western  Pennsylvania 
Medical  College;  (7)  the  Pittsburg  College  of 
Pharmacy;  (8)  the  Pittsburg  Dental  College. 
The  Collegiate  Department  offers  three  courses, 
the  classical,  the  Latin-scientific,  and  the  scien- 
tific ;  the  degree  of  B.S.  is  conferred  on  the  com- 
pletion of  the  scientific  course,  the  degree  of  A.B. 
for  the  other  two  courses.  Nearly  all  of  tlje 
work  in  the  last  two  years  of  the  classical, 
scientific,  and  Latin-scientific  courses  is  elective. 
A  special  course  providing  more  thorough  and 
continuous  work  in  chemistry  is  open  to  scien- 
tific students.  The  degrees  of  A.M.  and  M.S. 
are  conferred  for  graduate  work.  The  Engi- 
neering Department  offers  three  courses,  civil, 
mechanical,  and  electrical  engineering;  the 
School  of  Mines  offers  a  course  in  mining  en- 
gineering ;  the  degrees  of  civil  engineer,  mechan- 
ical engineer,  electrical  engineer,  and  mining 
engineer  are  conferred.  The  work  of  the  first 
two  years  of  the  course  in  mining  engineering 
is  the  same  as  that  of  the  course  in  mechanical 
engineering.  The  School  of  Mines  was  estab- 
lished as  a  department  of  the  university  in  1895, 
when  the  State  legislature  appropriated  $50,000 
for  that  purpose.  The  Allegheny  Observatory 
was  founded  in  1859  by  the  Allegheny  Astro- 
nomical Society;  and  in  1867  with  the  other 
property  of  that  society  was  transferred  to  the 
University;  its  chief  function  is  the  promotion 
of  original  research,  and  the  providing  of  grad- 
uate work.  The  Department  of  Law  offers^  a 
three  years'  course,  on  the  completion  of  which 
the  degree  of  LL.B.  is  conferred.  The  Medical 
Department  confers  the  degree  of  M.D.  for  a 
four  years'  course;  the  Reineman  hospital  is 
under  university  control,  and  other  hospitals 
offer  opportunities  for  clinical  work.  The  Col- 
lege of  Pharmacy  offers  a  two  years'  course 
leading  to  the  degree  of  graduate  in  pharmacy, 
and  in  addition  an  advanced  third  year  course, 
graduates  of  which  are  entitled  to  the  degree 
of  doctor  of  pharmacy;  the  degree  of  pharrna- 
ceutical  chemist  is  conferred  for  the  completion 
of  three  terms'  work.  The  course  in  the  Den- 
tal College  is  three  years  in  length,  and  leads 


to  the  degree  of  D.D.S.  There  are  several  en- 
dowed scholarships  in  the  Collegiate  and  En- 
gineering departments,  12  of  which  are  for 
colored  students,  and  three  for  descendants  of 
members  of  the  Grand  Army  of  the  Republic; 
there  are  also  a  number  of  high  school  scholar- 
ships for  honor  students  in  accredited  high 
schools.  The  students  maintain  a  literary  so- 
ciety, an  athletic  association,  an  electrical  club, 
and  glee  and  mandolin  clubs.  The  Collegiate 
Department,  the  Engineering  Department  and 
School  of  Mines  are  located  at  Allegheny;  the 
Observatory  at  Riverview  Park,  Allegheny,  in 
buildings  erected  in  1902 ;  the  other  depart- 
ments are  in  the  city  of  Pittsburg;  the  medical 
department  has  a  clinical  building,  erected  1897, 
known  as  the  Emma  Kaufmann  Clinic.  Tne 
library  in  1904  contained  20,000  volumes,  in- 
cluding the  Robert  Watson  Library,  and  the 
departmental  libraries;  in  addition,  the  Car- 
negie libraries  of  Allegheny  and  Pittsburg  are 
open  to  students,  and  the  Allegheny  County 
Law  Library  to  law  students.  The  students 
in  1904-5  numbered  790,  distributed  as  follows: 
College  and  Engineering,  150,  Medical  270, 
Dentistry  140,  Pharmacy  130,  Law  100.  The 
faculty,  including  assistants  and  demonstra- 
tors, numbered  144.  The  University  is  planning 
a  new  location  in  the  eastern  part  of  Pittsburg 
on  which  will  be  gathered  all  the  departments 
of  the  institution. 

S.  B.  McCoRMiCK, 

Chancellor. 

WesffieW,  Mass.,  town  in  Hampden 
County;  on  the  Westfield  River,  and  on  the 
Boston  &  A.  and  the  New  York,  N.  H.  &  H. 
R.R.'s;  nine  miles  west  of  Springfield.  The 
chief  manufacturing  establishments  are  ma- 
chine-shops, paper  mills,  thread  mills,  bicycle 
and  whip  factories,  and  cigar  factories.  In  1900 
(government  census)  the  town  had  186  manu- 
facturing concerns,  capitalized  for  $4,345,372  and 
employing  2,641  persons,  to  whom  were  paid 
annually  $1,229,643.  The  total  cost  of  raw  ma- 
terial used  annually  was  $2,401,460,  and  the 
value  of  the  yearly  products  was  $5,072,074. 
From  1900  to  1904  there  has  been  considerable 
increase  in  the  amount  of  productions.  The 
valley  in  which  Westfield  is  located  is  noted  for 
its  beauty;  the  town  has  a  park,  Woronoco,  an 
excellent  water-supply,  which  is  brought  from 
Montgomery  Mountain,  seven  miles  distant,  and 
a  good  sewerage  system.  The  water  plant,  com- 
pleted in  1874,  cost  nearly  $250,000.  There  are 
seven  churches,  the  Massachusetts  State  Normal 
School,  a  public  high  school,  established  in  1855, 
public  and  parish  elementary  schools,  kinder- 
gartens, and  a  public  library,  which  contain* 
nearly  20,000  volumes.  There  are  four  banks; 
the  two  national  banks  have  a  combined  cap- 
ital of  $400,000;  the  two  savings  banks  have 
(1903)  deposits  amounting  to  $3,600,890. 

Westfield  is  on  the  site  of  an  Indian  village 
which  was  called  Woronoco.  Pop.  (1910) 
16,044.  ^  »    ' 

Westfield,  N.  J.,  village  in  Union  County; 
on  the  Central  Railroad  of  New  Jersey;  about 
20  miles  southwest  of  New  York.  It  is 
mainly  a  residential  village,  in  a  beautiful  loca- 
tion, on  an  elevation.  The  roads  leading  out 
into  the  country  places  are  excellent.  There 
are  six  churches,  public  and  private  schools,  and 
a  national  bank.    Pop.   (1910)   6,420. 
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Westfield,  N.  Y.,  village  in  Chautauqua 
County;  on  the  Chautauqua  Creek,  and  on  the 
New  York,  C  &  St.  L.  and  the  Lake  Shore  & 
M.  S.  R.R.'s ;  about  60  miles  southwest  of  Buf- 
falo, and  20  miles  southwest  of  Dunkirk.  It  is 
in  an  agricultural  and  fruit  region,  in  which 
the  chief  products  are  grapes,  apples,  peaches, 
and  pears.  It  has  railroad  shops,  a  grist-mill, 
and  fruit-basket  and  crate  factories.  There  are 
six  churches,  a  union  school  and  academy, 
which  has  two  endowed  scholarships,  and  a 
public  library,  founded  by  Hannah  Patterson  by 
a  gift  of  $100,000.  There  is  a  national  bank 
with  a  capital  of  $50,000.  Pop.  (1890)  1,(^3; 
(1900)  2,430;  (1910)  2,985. 

Westfield  College,  located  at  Westfield, 
111.  It  was  founded  in  1861  under  the  auspices 
of  the  United  Brethren.  It  confers  the  degree 
of  A.B.  for  the  completion  of  the  four  years' 
college  course.  In  addition  to  the  degree 
course  there  are  normal  and  business  courses 
and  a  preparatory  department  In  1903  the 
grounds  and  buildings  were  valued  at  over  $40,- 
000.  The  income  is  derived  mainly  from  tuition 
and  incidental  fees.  In  1910  the  library  con- 
tained over  3,000  volumes,  the  students  num- 
bered 150,  and  the  faculty  9. 

Westford,  Mass.,  town  in  Middlesex 
County;  on  the  Boston  &  Maine  Railway,  6 
miles  southwest  of  Lowell.  It  contains  several 
villages,  and  has  four  churches  and  a  public 
library.  There  are  manufactures  of  woolen 
goods  and  machinery,  and  agriculture  and  gran- 
ite-quarrying are  carried  on.  Pop.  (1910) 
2,851. 

Wes'tinghouse,  George,  American  in- 
ventor: b.  Central  Bridge,  N.  Y.,  6  Oct.  1846. 
He  entered  the  machine  shoj)  of  his  father,  a 
manufacturer  of  agricultural  implements,  when 
very  youn^  and  early  evinced  an  inventive 
genius,  designing  at  15  a  rotary  engine.  He 
served  in  the  Union  arm^  in  1863-4,  ^'^^  ii 
1864-S  was  assistant  engmeer  in  the  United 
States  navy,  after  which  he  studied  at  Union 
College  for  two  years.  He  continued  his  interest 
in  mechanics,  his  first  invention  of  importance 
being  a  railway  frog.  In  1868  he  introduced 
the  famous  Westinghouse  brake  (see  Air- 
Brake),  which  he  has  since  developed  to  a  re- 
markable degree  of  efficiency,  and  which  has 
come  into  international  use.  He  was  one  of  the 
pioneers  in  introducing  alternating-current  ma- 
chinery, and  he  succeeded  in  securing  the  use  of 
this  method  at  the  Chicago  Exposition  in  1893. 
He  has  also  made  numerous  improvements  in 
railroad  signaling,  and  through  his  devices  the 
safety  of  high-speed  railway  traveling  has  been 
greatly  increased.  He  has  erected  extensive 
works  in  this  country  and  abroad  for  the  manu- 
facture of  his  various  inventions,  and  is  presi- 
dent of  numerous  corporations.  He  received 
the  Order  of  Leopold  from  the  Belgian  king  in 
1884,  and  in  1889  the  Royal  Order  of  the  Crown 
from  the  king  of  Italy.  He  was  also  decorated 
with  the  French  Legion  of  Honor. 

West'lake,  William,  American  inventor:  b. 
Cornwall,  England,  23  July  1831;  d.  Brooklyn, 
N.  Y.,  28  Dec.  1900.  He  came  to  the  United 
States  in  1847,  settled  in  Milwaukee,  Wis.,  and 
there  was  employed  in  a  printing  office.  He  was 
subsequently  an  apprentice  to  a  tinsmith,  and  in 
1853  made  for  Captain  John  Ericsson  the  models 
for  his  first  hot-air  engine.    He  entered  the  em- 


ploy of  the  La  Crosse  &  Milwaukee  Railroad 
Company  in  1857,  and  soon  after  began  the  series 
of  inventions  which  made  him  famous.  Among 
them  are  the  Westlake  car  heater,  the  globe  lan- 
tern, the  first  practical  car  lamp,  the  oil  cook 
stove,  the  stoveboard,  etc. 

Westland,  New  Zealand,  a  provincial  difi- 
trict  in  South  Island,  bounded  north  by  Nelson 
district,  south  by  Otago,  west  by  the  ocean,  and 
east  by  Canterbury,  from  which  it  is  separated 
by  the  chain  of  the  Southern  Alps.  It  is  about 
200  miles  long  and  about  30  miles  in  average 
breadth,  its  area  being  about  4,642  square  miles. 
It  consists  principally  of  hills  branching  off  from 
the  great  alpine  system,  intersected  by  narrow 
bush-clad  valleys,  and  merging  coastward  into 
undulating  plateaus,  river  valleys,  and  shelving 
coasts.  The  rivers  are  numerous  but  short. 
Practically  the  whole  of  the  district  is  covered 
with  forest.  Large  tracts  can  be  prepared  easily 
for  pastoral  purposes,  but  there  is  little  ground 
suitable  for  agriculture.  Gold  is  found  in  the 
valleys  of  the  rivers,  especially  in  those  of  the 
Arahura  and  Waiho,  and  gold-bearing  quartz  is 
also  worked  in  some  places.  Silver,  copper,  iron, 
and  tin  are  among  the  other  metallic  treasures  of 
the  district,  which  has  also  yielded  much  coal, 
especially  from  the  valley  of  the  Grey.  The  cli- 
mate is  equable  and  temperate.  This  rainfall  is 
heavy,  and  snow  lies  on  the  high  mountains  dur- 
ing much  of  the  year.  The  capital  is  Hokitika, 
the  other  chief  towns  being  Greymouth,  Brun- 
nerton,  Kumara,  and  Ross.  Railways  connect 
Greymouth  with  Hokitika,  Jackson,  and  Reefton 
(in  Nelson  district).  Westland  was  formerly 
part  of  Canterbury  district. 

Westmacott,  west'ma-kot,  Richard,  Eng- 
lish sculptor,  son  of  Sir"  Richard  Westmacott 
(q.v.)  :  b.  London  1799;  d.  there  19  April  1872. 
He  studied  under  his  father,  and  also  in  Italy 
1820-6,  and  after  returning  to  England  rose  to 
prominence  in  his  art.  In  1857  he  succeeded  his 
father  as  professor  of  sculpture  at  the  Royal 
Academy,  having  become  associate  member  of 
the  Academy  in  1838  and  a  full  member  in  1849. 
His  style  resembled  that  of  his  father  in  many 
respects.  He  published  a  'Handbook  of  Sculp- 
ture' (1864)  and  a  pamphlet  *0n  Coloring 
Statues.' 

Westmacott,  Sir  Richard,  English  sculp- 
tor: b.  London  1775;  d.  there  I  Sept.  1856.  He 
was  the  son  of  Richard  Westmacott,  also  a  sculp- 
tor, and  was  early  trained  to  a  knowledge  of  art 
by  his  father.  In  1793  he  was  sent  to  Rome  to 
study  his  profession  under  Canova,  and  there 
gained  the  annual  gold  medal  for  sculpture  given 
by  the  pope  at  the  Academy  of  St.  Luke.  He 
also  obtained  a  first  prize  for  sculpture  at  Flor- 
ence, and  was  elected  a  member  of  the  Academy 
there.  In  1798  he  returned  to  England,  and  rose 
rapidly  into  estimation  as  an  artist.  Many  of 
the  monuments  in  St.  Paul's  Cathedral  are  by 
him,  and  that  building  forms,  in  some  respects,  a 
gallery  of  his  works.  The  figure  of  a  Welsh  girl 
in  a  monument  to  the  memory  of  Lord  Penrhyn, 
at  Penrhyn,  in  North  Wales,  is  considered  by 
many  as  his  best  creation.  He  designed  also  the 
statue  of  Nelson  in  Birmingham,  besides  figures 
of  Addison,  Pitt,  and  many  others.  He  became 
an  associate  of  the  Royal  Academy  in  1805,  a  full 
member  in  181 1,  and  in  1827  succeeded  Flaxman 
as  lecturer  to  the  Academy  on  sculpture.  He 
was  knighted  in  1837. 
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Wesfminster,  London,  England,  a  metro- 

£oUtan  borough,  formerly  the  ancient  City  and 
.iberty  of  Westminster,  which  still  retains  its 
civic  title  and  certain  privileges.  Area,  2,502 
acres.  It  is  bounded  on  the  south  and  east  by 
the  river  Thames;  east  by  the  city  of  London, 
from  which  it  was  separated  by  the  former  Tem- 
ple Bar;  north  by  Holbom,  Marylebone,  and 
Paddington;  and  west  by  Kensington  and  Chel- 
sea. It  is  connected  with  Lambeth  by  Vauxhall, 
Lambeth,  Westminster,  and  Waterloo  bridges. 
The  parliamentary  borough  of  Westminster 
created  by  the  act  of  1885  is  practically  contermi- 
nous with  the  parish  of  Saint  Margaret  and  Saint 
John  the  Evangelist,  the  remainder  of  the  city 
constituting  the  parliamentary  boroughs  of  Saint 
George,  Hanover  Square,  and  the  Strand.  The 
city  contains  some  of  the  finest  and  most  impos- 
ing buildings  in  London,  and  teems  with  histor- 
ical and  literary  associations.  All  the  metro- 
politan royal  palaces  are  within  its  limits,  and 
also  Westminster  Abbey,  the  Houses  of  Parlia- 
ment, a  fine  modern  Roman  Catholic  cathedral, 
the  principal  government  buildings,  the  headquar- 
ters of  the  London  county  council  and  the  metro- 
politan police  force,  the  National  Gallery,  and 
the  Tate  Gallery,  Burlington  House,  Somerset 
House,  and  the  new  Caxton  Hall,  and  the  princi- 
pal theatres  and  opera-houses. 

The  history  of  Westminster  goes  back  to  a 
"Very  early  period.  It  became  a  city  when,  in 
1540,  Henry  VIII.  made  it  the  see  of  a  bishop, 
and  even  though  the  see  was  suppressed  ten 
years  later  it  retained  the  right  to  the  style  of 
city.  The  only  (Anglican)  bishop  of  Westmin- 
ster was  Thomas  Thirlby.  Since  1831  a  branch 
of  the  Grosvenor  family  has  borne  the  title  of 
marquis,  and  since  1874  of  Duke  of  Westminster. 
In  1850  a  Roman  Catholic  archiepiscopal  see  of 
Westminster  was  created^  by  Pope  Pius  IX.,  the 
first  occupant  belnf{_  Cardinal  Wiseman.  Pop.  of 
city  and  metropolitan  borough  about  190,000. 
See  London. 

Westminster,  Md.,  city,  county-seat  of 
Carroll  County;  on  the  Western  Maryland  Rail- 
road (Wabash  System)  about  35  miles  north- 
west of  Baltimore.  Two  new  O904)  railroads 
are  under  consideration.  The  city  is  in  an  agri- 
cultural section,  but  it  has  considerable  manu- 
facturing interests.  The  chief  industrial  estab- 
lishments are  flour  mills,  carriage  factories, 
canneries,  and  cigar  factories.  In  the  canning 
season  about  500  employees  are  engaged  in  the 
canning  factories.  There  are  nine  churches.  The 
educational  institutions  are  the  Western  Mary- 
land College  (Methodist  Protestant),  opened  in 
1868;  public  and  parish  schools.  The  three_  na- 
tional and  two  savings  banks  have  a  combined 
capital  of  $400,000,  and  deposits  of  over  $2,000.- 
000.  The  government  is  vested  in  a  mayor  and 
the  common  council  of  Westminster.  The  coun- 
cil consists  of  five  members,  elected  annually,  the 
first  Monday  in  May. 

The  place  was  settled  in  1724  by  persons  from 
the  north  of  Ireland  and  a  colony  of  English 
from  Prince  George  Count)^  of  which  at  that 
time  it  was  a  part.  Some  (Germans  were  also 
among  the  first  settlers.  The  inhabitants  at  pres- 
ent are  nearly  all  American  bom,  descendants  of 
Germans,  Irish,  English,  Dutch,  and  French. 
Pop.  (1910)  3,310. 

WiLLTAM  H.  VaNDERFORD, 

Editorial  Department,  'Democratic  Advocate.^ 


Westminster  Abbey.    See  London,  Church 
Buildings. 

Westminster  Assembly  of  Divines,  a  cele- 
brated assembly  held  in  the  middle  of  the  17th 
century  for  the  settlement  of  a  general  creed 
and  form  of  worship  throughout  Great  Britain, 
at  a  time  when  Presbyterianism  had  gained  a 
strong  position  in  England  as  well  as  in  Scotland. 
On  the  23d  of  November,  1641,  the  House  of 
Commons  (Long  Parliament)  addressed  to  the 
king  a  remonstrance  desiring  a  synod  of  the  most 
learned  and  pious  men  throughout  the  island  for 
the  settling  of  the  government  of  the  church ;  but 
it  was  not  till  1643,  after  the  civil  war  had  be- 
gun, that  an  ordinance  was  passed  (on  12 
June)  convoking  the  long-proposed  assembly  of 
divines.  By  this  act  121  clergymen,  with  10  lords 
and  20  commoners  as  lay  assessors,  were  nomi- 
nated as  constituents  of  the  assembly.  Among 
the  first  were  —  the  bishops  of  Exeter  and  Wor- 
cester, Drs.  George  Morley,  John  Hacket,  Wil- 
liam Nicholson,  Edward  Reynolds,  and  Robert 
Sanderson,  afterward  bishops  respectively  of 
Winchester,  Lichfield,  Gloucester,  Norwich,  and 
Lincoln;  Dr.  James  Ussher,  archbishop  of  Ar- 
magh ;  Edmund  Calamy,  John  Lightfoot,  Corne- 
lius Burges,  Thomas  Twisse  (prolocutor),  and 
numerous  other  distinguished  divines  of  the  Cal- 
vinistic  or  Puritan  party.  The  lay  members 
comprised  John  Selden,  the  two  Sir  Harry  Vanes 
(father  and  son),  Oliver  Saint  John,  John  Pym, 
and  other  noted  adherents  of  the  popular  cause. 
The  assembly  commenced  its  sittings  on  i  July  • 
1643,  in  Henry  VII.'s  chapel,  at  Westminster 
Abbey,  but  in  the  meantime  a  proclamation  for- 
bidding the  assembly  to  meet  had  been  issued  by 
the  king  on  2  June,  which  had  the  effect  of  induc- 
ing the  greater  part  of  the  Episcopal  members 
to  absent  themselves,  and  Episcopacy  was  thus 
almost  entirely  unrepresented.  The  majority  of 
those  who  remained  were  Presbyterians,  but 
there  was  a  powerful  and  energetic  minority  of 
Independents.  _  A  deputation  was  now  sent  along 
with  commissioners  from  the  English  Parlia- 
ment to  the  general  assembly  of  the  Scottish 
Church  and  the  Scottish  Convention  of  Estates, 
soliciting  their  co-operation  in  the  proceedings 
of  the  Westminster  Assembly,  and  accordingly 
on  15  September  four  Scottish  clergymen,  Alex- 
ander Henderson,  George  Gillespie,  Samuel 
Rutherford,  and  Robert  Baillie,  with  two  lay- 
men. Lord  Maitland  and  Sir  Archibald  Johnston 
of  Warriston,  were  admitted  to  seats  and  votes 
by  an  act  of  the  English  legislature.  The  assem- 
bly continued  to  hold  its  sittings  till  22  Feb. 
1649.  Among  the  results  of  its  deliberations 
were  the  directory  of  public  worship,  which  was 
presented  to  Parliament  on  20  April  and  rati- 
fied on  2  Oct.  1644;  the  Confession  of  Faith 
presented  to  Parliament  in  October  and  Novem- 
ber, 1646,  and  ratified,  with  a  few  verbal  altera- 
tions, in  March,  1648;  the  Shorter  Catechism, 
presented  to  the  House  of  Commons  on  5  Nov. 
1647,  and  the  Longer  Catechism  on  15  Sept.  1648. 
In  the  latter  period  of  the  sittings  of  the  assem- 
bly the  growing  power  of  the  Independent  party 
in  Parliament  presented  a  serious  obstacle  to  the 
carrying  into  effect  of  its  recommendations, 
though  in  1648  an  order  of  Parliament  was  pro- 
nounced declaring  "all  parishes  and  places  what- 
soever," with  the  exception  of  chapels  for  the 
king  and  peers,  to  be  under  the  Presbyterian 
form  of  church  government.    The  accession  of 
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Cromwell  to  power  destroyed  the  hopes  of  the 
Presbyterians,  and  on  the  Restoration  the  whole 
proceedings  of  the  Westminster  Assembly,  with 
the  ratifications  of  Parliament,  were  annulled  as 
invalid. 

Wliile  this  celebrated  convocation  was  thus 
allowed,  as  regards  England,  to  remain  almost 
inoperative,  its  deliberations  have  left  on  Scot- 
land and  on  Presbyterianism  as  established  in 
the  United  States,  an  impress  which  ftrill  never 
be  effaced.  The  present  standards  of  the  Pres- 
byterian churches  are  made  up  of  the  various 
formularies  above  enumerated.  They  were  rati- 
fied by  the  Scottish  General  Assembly  as  follows : 
The  Directory  of  Public  Worship  in  February, 
164s;  the  Confession  of  Faith  in  August,  1647; 
and  the  Longer  and  Shorter  Catechism,  in  July, 
1648.  Consult:  Hetherington's  <History  of  the 
Westminster  Assembly'  (1843;  6th  ed.,  1891); 
the  'Minutes  of  the  Assembly,*  edited  by  Mitch- 
ell and  Struthers  (1874)  ;  Mitchell's  <The  West- 
minster Assembly'  (1883);  etc.  See  Presby- 
terianism. 

Westminster  College,  located  at  Fulton, 
Mo.  It  was  founded  in  1853  by  the  Missouri 
Synod  of  the  Presbyterian  Church.  Though 
badly  crippled  during  the  Civil  War  by  reduction 
in  numbers  and  loss  of  endowment,  the  college 
continued  its  work  throughout  the  war.  In  1892 
a  bequest  of  nearly  $120,000  for  permanent  en- 
dowment was  received,  and  in  1897  the  Alumni 
Association  began  a  movement  for  further  in- 
crease of  this  fund.  In  1901  an  amendment  of 
the  charter  placed  the  college  under  the  joint 
control  of  the  Southern  and  the  Northern  synods 
of  Missouri.  The  college  formerly  conferred  the 
three  degrees  of  A.B.,  B.L.,  and  B.S.  for  the 
completion  of  the  classical,  literary,  and  scientific 
courses  respectively;  but  recentljr  arranged  its 
course  in  three  groups  corresponding  to  the  for- 
mer three  courses,  and  confers  the  single  degree 
of  A.B.  Each  group  includes  required  and  elec- 
tive studies.  Bible  study  is  required,_  and  He- 
brew is  among  the  electives.  There  is  also  an 
academy  offering  a  classical  and  a  literary  and 
scienific  course  and  commercial  courses.  The 
cam|>us  comprises  18  acres  on  a  wooded  slope 
bordering  on  Stinson  Creek.  There  are  four 
buildings  (1904).  In  1910  the  library  contained 
7,000  volumes ;  the  students  numbered  175  and 
the  faculty  12. 

Westminster  College,  located  at  New  Wil- 
mington, Pa.  It  was  chartered  in  1852,  as  West- 
minster Collegiate  Institute  under  the  auspices  of 
the  United  Presbyterian  Church.  The  board  of 
trustees  now  consists  of  40  members,  the  major- 
ity of  whom  are  elected  by  two  synods  of  that 
church.  The  name  was  changed  to  Westminster 
College  in  1892.  The  college  offers  two  four 
years'  courses  leading  to  degrees,  the  classical 
and  the  scientific,  and  confers  the  degrees  of  A.B. 
and  B.S.  The  work  of  the  scientific  course  is 
mostly  required ;  that  of  the  classical  course 
largely  elective  in  the  junior  and  senior  years. 
Greek  is  required  for  the  A.B.  degree.  There 
are  also  a  three  years'  preparatory  course,  a  de- 
partment of  music,  and  an  art  department.  The 
students  maintain  four  literary  societies.  Any 
student  taking  more  than  one  study  of  the  class- 
ical course  is  required  to  belong  to  one  of  these 
societies.  There  is  no  general  athletic  associa- 
tion, but  a  football  association,  baseball  associa- 
tion, etc.    The  college  has  a  pleasant  situation  on 


elevated  ground,  some  parts  of  the  campus  com* 
manding  a  fine  view.  The  buildings  are  the 
main  building,  science  hall,  the  ladies'  hall,  and 
the  gymnasium.  In  1902  a  commission  was  or- 
ganized by  the  synods  in  control  for  the  raising 
of  a  semi-centennial  endowment  fund.  The  stu- 
•dents  in  1910  numbered  274,  of  whom  173  were 
in  the  collegiate  courses;  the  faculty  num- 
bered 10. 

Westminster  HalL  See  London,  Houses 
of  Parliament. 

Westminster,  Order  of  the  Holy  Cross  of. 
See  Orders,  Reugious. 

Westminster  Palace,  London,  England,  an 
alternative  name  for  the  Houses  of  Parliament, 
perpetuated  from  the  ancient  palace  built  by  Ed- 
ward the  Confessor  as  a  royal  residence,  and 
which  contained  the  various  national  administra- 
tive and  judicial  offices.  With  the  exception  of 
the  great  hall,  the  building  was  destroyed  by  fire 
in  1834.  The  site  is  occupied  by  the  new  palace 
of  Westminster  or  Houses  of  Parliament  See 
London,  Houses  of  Parliament. 

Westminster  School,  an  ancient  English 
public  school  established  in  Westminster  Abbey 
by  Heniy  VIII.,  and  refounded  in  1560  as  Saint 
Peter's  College  by  Queen  Elizabeth.  The  school 
buildings  closely  adjoin  the  abbey,  several  of 
them  having  once  been  a  part  of  the  domestic 
buildings  of  the  abbey,  the  great  schoolroom  be- 
ing originally  the  monks'  dormitory ;  others,  such 
as  Ashburnham  House,  belonging  to  the  Post 
Reformation  period.  The  institution  was  reor- 
ganized in  1868  as  one  of  the  seven  principal  pub- 
lic schools  of  England.  The  Westminster  play, 
for  which  this  scnool  is  noted,  is  a  yearly  per- 
formance by  the  pupils  of  some  Latin  comedy. 
Many  eminent  Englishmen  have  been  educated  at 
this  school.  Consult:  Forshall,  'Westminster 
School,  Past  and  Present'  ( 1884)  ;  Barker  and 
Stenning,  'Westminster  School  Register'  (1893). 

Westminster  Standards.  See  Presbyte- 
rianism. 

Wes'ton,  Edward,  American  electrician :  b. 
London,  England,  9  May  1850.  He  came  to  the 
United  States  in  1870  and  engaged  as  chemist  to 
a  nickel-plating  company.  He  devised  various 
improvements  in  the  process  of  nickel-plating, 
and  invented  several  dynamo-electric  roachiues, 
establishing  at  Newark,  N.  J.,  in  1875,  the  first 
factory  in  America  devoted  exclusively  to  the 
manufacture  of  the  latter  class  of  machines. 
After  the  consolidation  of  his  plant  with  another 
company  in  1881  he  continued  «s  its  electrician 
until  1^8.  He  has  since  devoted  his  attention 
to  the  improvement  of  appliances  for  lighting  by 
electricity,  and  has  introduced  improvements  in 
both  arc  and  incandescent  lighting.  He  was  one 
of  the  founders  of  the  American  Institute  of 
Electrical  Engineers,  of  which  he  has  been  presi- 
dent since  1888. 

Weston,  W.  Va.,  town,  county-seat  of 
Lewis  County ;  on  the  West  Fork  of  the  Monon- 
gahela  River,  and  on  the  West  Virginia  &  Pitts- 
burg Railroad;  about  78  miles  south  by  east  of 
Wheeling  and  71  miles_  south  by  east  of  Parkefi- 
burg.  It  is  in  an  agricultural  region,  in  which 
considerable  attention  is  given  to  stock-raising. 
It  has  a  flour  mill,  lumber  and  planing  mill,  and 
machine  shops.  A  State  Hospital  for  the  Insane 
is  located  here.  The  two  banks  have  a  combined 
capital  of  $150,000.     Fop.  ( 1910)  2,780. 
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'Wesq>halia,    west-fa'lI-9,    or    Westfalen, 

vS8t"fa'len,  Germany,  a  name  originally 
given  (i)  to  a  large  region  of  Germany;  (2)  to 
a  duch:^ ;  (3)  to  an  ancient  imperial  circle ;  (4) 
to  a  langdom;  (5)  to  a  province  of  Prussia. 
These  various  divisions  will  be  described  in  the 
above  order. 

1.  The  name  of  Westphalia  was  given  from 
the  second  half  of  the  8th  century  to  the  western 
part  of  the  ancient  Duchy  of  Saxony  incorporated 
by  Charlemagne  in  the  kingdom  of  the  Franks, 
that  is,  to  all  the  country  between  the  W^er 
and  Rhine,  while  the  territory  between  the  Elbe 
and  Weser  was  called  Eastphalia  (Ostfalen). 
The  latter  name  was  lost  after  the  dissolution  of 
the  Duchy  of  Saxony  in  1 180;  the  former  wa«  re- 
tained, and  was  applied  in  the  first  place  to  a 
newly  erected  duchy. 

2.  Duchy  of  IVestphalia. — This  was  formed 
out  of  the  part  of  the  old  Duchy  of  Saxony,  then 
and  still  called  Siiderland  or  Sauerland,  on  the 
Upper  Ruhr  and  Lenne.  When  Henry  the  Lion, 
the  last  of  the  old  dukes  of  Saxony,  was  put  un- 
der the  ban  of  the  empire,  this  territory  was 
taken  possession  of  by  Philip  of  Heinsberg,  arch- 
bishop of  Cologne,  who  obtamed  the  title  of  duke 
from  Frederick  Barbarossa.  Cologne  remained 
in  possession  of  it  until  the  dissolution  of  the 
archbishopric  in  1801,  upon  which  it  was  given, 
by  way  of  indemnity,  to  Hesse-Darmstadt.  In 
1815  it  was  ceded  by  this  power  to  Prussia,  and 
was  united  with  the  Prussian  province  of  West- 
phalia. 

3.  Circle  of  lVeslf>halia,  one  of  the  ten  circles 
into  which  the  Empire  of  Germany  was  divided 
by  Maximilian  I.  in  1512.  It  comprised  the  re- 
gion between  Lower  Saxony,  the  Netherlands, 
Thuringia,  and  Hesse,  as  well  as  considerable 
tracts  on  the  left  bank  of  the  Rhine;  but  the 
proper  Duchy  of  Westphalia,  as  an  appendage  of 
Cologne,  was  considered  as  belonging  to  the  elec- 
toral circle  of  the  Rhine.  Its  total  area  was 
22,17s  square  miles. 

4.  Kingdom  of  Westphalia. —  The  Peace  of 
Tilsit  (July,  1807)  had  made  Napoleon  master  of 
all  the  Prussian  territory  west  of  the  Elbe,  and 
he  also  kept  possession  of  the  territories  of  the 
electors  of  Hesse  and  Hanover,  and  the  Duke  of 
Brunswick.  Out  of  the  countries  just  mentioned 
he  created  by  decree  of  18  August  1807  a  king- 
dom of  Westphalia,  with  an  area  of  14,712  square 
miles,  and  a  population  of  nearly  2,000,000.  Na- 
poleon gave  the  kingdom  to  his  youngest  brother 
Jerome,  and  on  15  Nov.  1807  a  constitution  simi- 
lar to  the  French  was  granted  to  it  The  insur- 
rections tliat  broke  out  in  several  parts  in  1809 
occasioned  the  adoption  of  various  severe  meas- 
ures, and  the  introduction  of  an  oppressive  sys- 
tem of  police.  _  At  the  same  time  the  king  was 
required  to  bring  his  army  up  to  a  strength  of 
30,000  men,  which  produced  great  disorder  in  the 
finances.  In  1810  a  part  of  Hanover  was  added 
to  the  kingdom,  the  whole  area  of  which  was 
now  17,540  square  miles.  After  the  battle  of 
Leipsic  (1813)  the  kingdom^  was  dissolved.  On 
26  October  Jerome  was  obliged  to  quit  his  cap- 
ital (Cassel)  and  make  his  escape  from  the  king- 
dom, whereupon  the  territories  of  which  it  was 
composed  returned  to  their  former  possessors. 

5.  The  Prussian  Province  of  Westphalia  was 
formed  in  1815  out  of  some  of  the  provinces 
which  Prussia  formerly  possessed  in  the  circle  of 
Westphalia.  It  is  bounded  on  the  north  by  the 
province  of  Hanover;  on  the  east  by  Hanover, 


Schaumburg-Lippe,  Lippe-Detmold,  Brunswick, 
Hesse- Nassau,  and  the  principality  of  Waldeck ; 
south  by  the  province  of  Hesse-Nassau  _;  and  west 
by  the  province  of  the  Rhine  and  the  kingdom  of 
Holland.  Its  area  is  7,800  square  miles.  The 
capital  is  Miinster.  The  province  in  the  south 
and  northeast  is  generally  mountainous,  being 
traversed  by  the  Westerwald,  Rothhaar,  Teuto- 
burgerwald,  and  the  Wesergebirge.  The  north- 
west spreads  out  into  extensive  and  often  marshy 
plains,  and  belongs  to  the  basin  of  the  Ems ;  the 
northeast  and  a  small  part  of  the  east  to  the 
basin  of  the  Weser;  the  remainder,  constituting 
the  far  larger  portion  of  the  whole,  belongs  to 
the  basin  of  the  Rhine.  The  soil  is  in  general 
far  from  fertile.  Live-stock  are  numerous,  par- 
ticularly homed  cattle,  sheep,  and  swine;  the 
hams  made  from  the  latter  have  long  been  fa- 
mous. The  staple  manufacture  is  linen,  but  that 
of  iron  is  also  very  extensive.  Besides  iron  and 
coal  in  abundance  the  minerals  include  copper, 
lead,  zinc,  and  salt  The  province  is  divided  into 
the  three  governments  of  Miinster,  Minden,  and 
Amsberg. 

Westphalia,  Peace  of,  the  treaty  concluded 
in  1648  at  Munster  and  Osnabruck,  Westphalia 
(q.v.),  which  ended  the  Thirty  Years'  war,  and 
established  a  new  political  system  in  Europe. 
After  preliminaries  had  been  settled  at  Hamburg 
toward  the  end  of  1641  the  actual  negotiations 
were  begun  in  1644,  at  Osnabrtick,  between  the 
empire,  Sweden,  and  the  Protestant  states,  at 
Miinster  between  the  empire,  France,  and  other 
foreigm  powers.  Two  treaties  were  drawn  up, 
one  at  Osnabriick,  signed  6  Aug.  1648,  and  one  at 
Munster,  signed  24  Oct  1648.  Peace  was  re- 
stored with  the  signing  of  the  latter.  By  this 
peace  the  reli^ous  and  political  state  of  Germany 
was  settled.  The  sovereignty  of  the.  members  of 
the  empire  was  acknowledged.  They  received  the 
right  of  concluding  treaties  among  themselves 
and  with  foreign  powers,  only  not  against  the 
emperor  and  empire.  Their  consent  was  made 
necessary  to  enable  the  emperor  to  put  any  of  the 
members  under  the  ban.  The  concessions  that 
had  been  made  to  the  Protestants  since  the  relig- 
ious peace  in  1555  were  confirmed.  The  form  of 
public  worship  and  the  right  to  secularized  eccle- 
siastical benefices  were  to  return  to  what  they 
were  at  the  beginning  of  the  so-called  normal 
year  1624.  The  Calvinists  (Reformirten)  re- 
ceived equal  rights  with  the  adherents  of  the 
Augsburg  Confession  or  the  Lutherans.  The 
elector-palatine  had  the  palatinate  of  the  Rhine 
and  the  electorate  restored  to  him;  Alsacc  was 
ceded  to  France;  Sweden  received  Western 
Pomerania,  Bremen,  Verden,  Wismar,  and  a 
sum  equal  to  $3,750,000 ;  Brandenburg,  Mecklen- 
burg, Hanover,  and  Brunswick  were  compen- 
sated by  the  secularization  of  numerous  ecclesi- 
astical foundations.  Germany  lost  altogether 
more  than  40,000  square  miles  of  territory,  and 
about  4,500,000  inhabitants.  The  independence 
of  the  United  Provinces  was  recognized  by 
Spain,  and  that  of  Switzerland  by  the  empire. 
The  solemn  protest  of  Pope  Innoctnt  X.  against 
these  terms,  particularly  in  respect  of  the  secu- 
larization of  bishoprics  and  abbeys,  etc.,  was  not 
regarded;  but  the  complete  execution  of  the 
treaty  was  obstructed  by  many  difficulties. 

Wesfport,  Conn.,  town  in  Fairfield 
County ;  on  Long  Island  Sound  at  the  mouth  of 
the  Saugatuck  River,  and  on  the  New  York,  New 
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Haven  &  Hartford  Railroad.  It  was  established 
from  portions  of  the  towns  of  Weston,  Fairfield, 
and  Norwalk.  Westport  contains  three  villages. 
It  is  in  an  agricultural  region,  and  has  a  number 
of  industrial  establishments,  chief  of  which  are 
cotton-twine  and  button  factories,  machine  shops, 
and  manufactories  of  satchels  and  morocco.  It 
has  a  high  school,  elementary  schools,  and  a  pub- 
lic library.  There  are  two  banks.  The  national 
bank  has  a  capital  of  $100,000,  and  the  combined 
deposits  are  (1903)  $268,ogo.  Pop.  (1890) 
3.71s;  (1900)  4.017;  (1910)  4.259- 

West'wood,  John  Obadiah,  English  ento- 
mologist and  archseologist :  b.  Sheffield,  England, 
22  Dec.  1805;  d.  Oxford,  England,  2  Jan.  1893. 
He  devoted  himself  to  sciences,  making  ex- 
tensive researches  in  the  fields  of  entomology  and 
archaeology;  was  one  of  the  founders  of  the  En- 
tomological Society  of  London  in  1833,  and  from 
1883  its  honorary  life  president.  From  1861  until 
his  death  he  was  professor  of  invertebrae  zoology 
at  Oxford.  His  works  on  both  entomology  and 
English  archaeology  are  numerous  and  important 
Among  the  former  are:  'The  Entomologists' 
Text-Book>  (1838)  ;  'Introduction  to  the  Mod- 
em Classification  of  Insects'  (1839-40)  ;  'Arcana 
Entomologica*  (1841-5) ;  'The  Butterflies  of 
Great  Britain*  (1855)  ;  'Catalogue  of  Orthopter- 
ous  Insects  in  the  British  Museum,  Part  I^ 
Phasmidae'  (1859);  'Thesaurus  Entomologicus 
Oxoniensis'  (1874);  'Revisio  Insectorum  Fa- 
ffiiliae  Mantidorum'  (1889) ;  etc.  His  archaeo- 
logical works,  which  are  enriched  by  his  excel- 
lent reproductions  of  manuscripts  and  illumina- 
tions and  also  by  his  drawings  of  inscribed 
stones  and  old  ivories,  are  well  known.  Among 
them  are  'Palaeographia  Sacria  Pictoria> 
(1843-5);  'Wood  Carvings'  (1864);  'The 
Utrecht  Psalter'  (1874)  ;  'The  Early  Inscribed 
and  Sculptured  Stones  of  Wales'  (1876-9); 
'The  Book  of  Kells:  a  Lecture'  (1887)  ;  etc. 

Wet  Bulb  Thermometer.  See  Thermome- 
ter. 

WethereU,  wefh'er-el.  Elizabeth.  See 
Warner,  Susan. 

Wethersfield,  w6<h'erz-feld,  Conn.,  town 
Hartford  County ;  on  the  Connecticut  River,  and 
on  the  New  York,  New  Haven  &  Hartford  Rail- 
road; three  miles  south  of  Hartford.  In  the 
summer  it  has  regular  steamer  connections  with 
New  York  and  intermediate  ports,  and  it  is  con- 
nected with  Hartford  and  other  near-by  places  by 
electric  railways.  It  has  manufactories  of  mat- 
tresses, copying  presses,  and  agricultural  imple- 
ments. Important  industries  of  the  town  are 
connected  with  the  cultivation  of  seeds  and  the 
packing  and  shipping  of  the  same.  A  historic 
building  is  the  Webb  house,  where,  in  1781, 
Washington  and  Rochambeau  met.  A  State 
prison  is  located  here.  The  educational  institu- 
tions are  a  high  school,  public  and  private  schools 
and  a  public  library.  Pop.  (1890)  2,271;  (1900) 
2,637;    (1910)   3,148. 

Wet'more,  Claude  Hazeltine,  American 
author:  b.  Cuyahaga  Falls,  Ohio,  1862.  He  was 
educated  at  Western  Reserve  University,  Cleve- 
land, Ohio,  and  the  Ecole  Polytechnique,  Lau- 
sanne, Switzerland,  and  subsequently  spent  ten 
jrears  in  South  American  travel.  He  has  pub- 
lished 'Sweepers  of  the  Sea'  (1900)  ;  'Fighting 
under  the  Southern  Cross'  (1901);  'In  Inca- 
land'  (1902) ;  'In  a  Brazilian  Jungle'  (1903). 


Wetter,  vet'ter,  Sweden,  a  lake  about  24 
miles  southeast  of  Lake  Wener,  extending  be- 
tween the  lans  of  Mariestad,  Orebro,  Linkoping, 
and  Jonkoping;  greatest  lengtli,  80  miles;  me- 
dium breadth,  about  15  miles;  area,  715  square 
miles.  Its  height  above  the  level  of  the  Baltic  is 
nearly  300  feet,  but  its  depth  is  in  some  parts 
above  400  feet,  or  120  feet  below  the  Baltic  level. 
Its  water  is  very  clear.  It  has  periodic  rises  and 
falls  independent  of  the  wetness  or  dryness  of 
the  season,  and  is  subject,  even  in  the  calmest 
weather,  to  violent  underground  swells.  When 
these  take  place  in  winter  the  sounds  emitted  by 
the  ice  in  cracking  and  breaking  uj)  are  often 
tremendous.  An  underground  ridge  is  traceable 
throughout  the  whole  length  of  the  lake  from 
north  to  soutli,  and  its  culminating  pNoints  form 
the  few  islands  which  appear  above  its  surface. 
The  largest  of  these  is  the  Visingso,  in  the  south. 
The  Wetter  forms  part  of  a  general  line  of  navi- 
gation, which  extends  across  the  kingdom  from 
east  to  west,  and  far  into  the  interior.  By  the 
Gotha  Canal  it  communicates  with  Lake  Wener, 
and  by  the  Motala  Canal  with  the  Baltic.  The 
scenery  of  the  lake  is  in  many  places  magnificent ; 
the  chief  town  on  its  shore  is  Jonkoping.  . 

Wetterhom,  vSt'ter-hSm  ("peak  of  tem- 
pests"), Switzerland,  one  of  the  most  striking 
peaks  of  the  Bernese  Oberland;  has  three  sum- 
mits—  the  west,  called  by  the  natives  Hasli- 
Jungfrau,  12,147  feet  high;  the  middle,  known  as 
the  Mittelhom,  12,165  feet;  and  the  east,  the 
Rosenhorn,  12,110  feet.  These  were  ascended 
first  in  1844  and  frequently  since,  the  ascent  be- 
ing made  from  Grindelwald.  The  contrast  be- 
tween _  the  bright  fresh  pastures  and  the  black 
precipices  and  dazzling  snow  ridges  of  the  Wet- 
terhom is  particularly  striking,  making  the  val- 
ley of  the  Reichenbach  a  favorite  resort  of 
artists. 

Wexford,  weks'ford,  Ireland,  a  seaport 
town,  capital  of  the  county  of  the  same  name,  at 
the  mouth  of  the  river  Slaney.  The  town  is  ir- 
regularly built,  and  the  streets  narrow,  but  it  con- 
tains some  handsome  buildings.  It  has  a  county 
court-house,  town-hall,  prison,  theatre,  barracks, 
etc.;  three  Roman  Catholic  churches,  besides 
several  Protestant  places  of  worship,  nunneries, 
a  Roman  Catholic  college,  and  various  schools. 
Above  the  town  there  is  a  bridge  across  the  river 
1,500  feet  in  length.  Wexford  was  a  Danish  set- 
tlement of  great  strength ;  it  was  captured  by 
Cromwell  in  1649;  remains  of  its  ancient  walls 
exist  The  harbor  is  spacious,  but  has  a  bar 
across  the  mouth.  There  is  a  dockyard  and  pat- 
ent slip.  The  herring  and  salmon  fisheries  em- 
ploy many  persons ;  malt,  agricultural  implements 
and  machinery  are  manufactured,  and  distilling 
and  brewing  are  carried  on.  The  chief  tiade 
consists  in  the  exportation  of  grain,  cattle,  poul- 
try, butter,  etc.  In  1885  Wexford  ceased  to  be  a 
parliamentary  borough. 

Weyden,  vi'den,  Rogier  van  der,  Flemish 
painter:  b.  Tournay  about  1400;  d.  Brussels  16 
June  1464.  In  1426  he  was  apprenticed  to  learn 
painting,  in  1432  became  master  in  the  painters' 
guild  of  Toumay,  and  in  1436  was  chosen  town 
artist  of  Brussels.  His  four  works  illustrating 
justice,  executed  for  the  "golden  chamber"  of  the 
Hotel  de  Ville,  were  destroyed  by  fire  in  1695. 
In  1449  he  journeyed  to  Italy,  where  he  worked 
at  Ferrara  for  Leonello  d'Este,  and  painted  also 
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for  the  Medici  and  the  Sforzas.  He  was  the 
founder  of  the  Brabant  school.  Among  his  prin- 
cipal extant  works  are :  A  triptych  in  the  Belvi- 
dere  of  Vienna;  a  triptych,  <The  Last  Judg- 
ment,' in  the  Beaune  Hospital;  and  *The  De- 
scent from  the  Cross*  (Madrid  gallery).  Con- 
sult the  study  by  Wauters  ( 1856) ;  and  Crowe 
and  Cavalcaselle,  'Early  Flemish  Painters'  (3d 
ed.,  1879). 

Weyer's  (wi'erz)  Cave,  in  Augusta 
County,  Va.,  II  miles  northeast  of  Staunton.  It 
is  a  large  stalactitic  cavern,  in  a  spur  of  the  Bine 
Ridge;  and  it  contains  a  number  of  chambers, 
the  largest  of  which  is  called  Washington's  Hall. 
This  chamber  is  250  feet  long  and  nearly  100  feet 
high.  This  cave  ranks  next  in  importance  to 
Mammoth  and  Wyandotte  caves. 

Weyler  y  Nicolau,  waler  5  n6'k6-low, 
Valeriano,  ^I  arquis  'of  Teneriffe,  Spanish  gen- 
eral :  b.  Palma,  island  of  Majorca,  17  Dec.  i8j8. 
He  was  educated  in  Granada,  entered  the  infan- 
try school  in  1853,  and  became  under-lieutenant 
in  the  staff  school  in  1857.  He  was  appointed 
lieutenant  of  the  staff  in  i860,  and  rose  through 
higher  ranks  until  in  1878  he  became  lieutenant- 
general.  He  was  tnilitary  attache  of  the  Spanish 
legation  at  Washington  during  the  American 
Civil  War,  and  in  1868  was  ordered  to  Cuba, 
'where  he  served  under  Balmaceda  through  the 
ten  years'  war.  He  was  appointed  governor- 
general  of  the  Canaries  in  1879,  captain-general 
of  the  Philippines  in  1889,  and  was  afterward 
provincial  governor  of  Catalonia.  He  succeeded 
Martinez  Campos  as  captain-general  of  Cuba  in 
1896,  and  by  the  perpetration  of  many  barbarities 
added  to  an  already  infamous  record  for  cruelty 
in  the  conduct  of  the  war  then  being  waged  on 
the  island.  His  inhuman  methods  aroused  the 
indignation  of  the  people  of  the  United  States, 
where  he  became  laiown  as  "Butcher  Weyler," 
and  in  1897,  upon  the  change  of  cabinets  in  Spain, 
he  was  recalled.  In  1901-2  he  was  minister  of 
war  in  Sagasta's  cabinet 

Weynian,  wri'man,  Stanley  John,  English 
novelist:  b.  Ludlov^,  Shropshire,  7  Aug.  1855. 
He  was  educated  at  Shrewsbury  School  and 
Christ  Church,  Oxford,  studied  law,  and  was 
called  to  the  bar  in  1881.  For  nine  years  he  prac- 
tised on  the  Oxford  circuit,  and  then  began  a  lit- 
erary career  in  1890  by  publishing  a  romance 
entitled  *The  House  of  the  Wolf.*  It  was  suc- 
ceeded by  'The  New  Rector'  (1891)  and  <The 
Story  of  Francis  Cludde'  (1891),  but  it  was  his 
brilliant  story,  'A  Gentleman  of  France'  (1893), 
that  first  brought  him  into  prominence,  and  on 
his  historical  novels  his  reputation  rests.  His 
later  works  include  'Under  the  Red  Robe' 
(1894);  'My  Lady  Rotha>  (1894);  'The  Red 
Cockade'  (1895);  'The  Man  in  Black'  (1896); 
'Shrewsbury'  (1897);  'The  Castle  Inn'  (1899); 
'Sophia'  (1900);  and  'Count  Hannibal'  (1901). 
His  tales  are  well  constructed  and  written  in  a 
workmanlike  manner,  with  jjlenty  of  incident  and 
adventure,  and  the  interest  is  well  sustained. 

Weymouth,  wa'mflth,  England,  seaport  in 
Dorsetshire,  on  a  beautiful  semicircular  bay, 
seven  miles  south-southwest  of  Dorchester.  The 
borough  comprises  Melcombe-Regis,  from  which 
it  is  separated  by  the  small  river  Wey.  It  is 
well  built ;  has  two  parish  churches,  one  of  them 
in  Melcombe-Regis ;  several  other  places  of  wor- 
ship, a  general  and  an  eye  infirmary,  town-hall. 


reading-room,  Victoria  jubilee  hall,  libraries,  etfc 
There  is  a  considerable  coasting  trade,  and  an 
active  traffic,  passenger  and  other,  with  the  Chan- 
nel Islands  and  France.  There  are  ship-building, 
sail-making,  and  rope-making  establishments. 
Portland  stone  is  exported  from  the  neighboring 
isle  of  Portland  (q.v.).  Both  Weymouth  and 
•Melcombe-Regis,  particularly  the  latter,  from  the 
beauty  of  the  bay  and  its  smooth,  firm  sands,  at- 
tract numerous  visitors.  There  is  a  fine  espla- 
nade about  one  mile  in  length.  Pop.  about 
22.000. 

Weymouth,  Mass.,  town  in  Norfolk 
County;  on  Boston  Harbor,  and  on  the  New 
York,  New  Haven  &  Hartford  Railroad;  12 
miles  southeast  of  Boston.  Electric  lines  connect 
the  town  with  Boston  and  the  near-by  towns. 
Weymouth  contains  seven  villages,  each  one  hav- 
ing a  post-office.  It  has  manufactories  for  boots 
and  shoes,  hammocks,  fireworks,  and  machinery. 
It  has  car-repair  shops  and  extensive  wool-scour- 
ing yards.  The  educational  institutions  are  gram- 
mar and  primary  schools,  private  schools,  Tufts 
Library,  which  contains  about  20,000  volumes, 
the  Fogg  Library,  and  a  high  school  at  Wey- 
mouth Centre.  The  town  owns  and  operates  the 
water-works. 

The  first  permanent  settlement  was  made  in 
1623  by  Capt.  Robert  Georges,  but  the  place  had 
been  visited  often  before  this  time,  notably  in 
1622  by  Thomas  Weston.  The  place  was  first 
called  by  the  Indian  name  Wessagusset,  until  it 
was  incorporated  2  Sept.  1635,  when  the  present 
name  was  adopted.  Pop.  (iQpo)  11,324;  (i9io> 
I2|89S.  Consult:  Adams,  'Proceedings  on  the 
250th  Anniversary  of  the  Permanent  Settlement 
of  Weymouth.' 

_  Wesrr,  vTr,  Rudolf,  Austrian  sculptor:  b. 
Vienna  22  March  1847.  A  pupil  of  Bauer  and 
Cesar  at  the  Vienna  Academy,  he  won  the  Reichel 
prize  with  his  'Samson  and  Delilah'  (1870), and 
in  1878  was  commissioned  to  execute  the  decora- 
tions of  the  Grillparzer  monument.  His  reliefs 
and  experiments  in  polychrome  sculpture  won 
for  him  a  considerable  reputation.  Besides  nu- 
merous decorations  for  the  university  and  mu- 
seum buildings  at  Vienna,  his  works  include  the 
'Triumphal  Procession  of  Bacchus  and  Ariadne* 
for  the  pediment  of  the  Burgtheater,  and  the 
great  fountain  before  the  Imperial  palace. 

Whale.  Any  large  cetacean  is  called  a 
whale,  while  any  small  representative  of  the 
order  is  usually  called  a  porpoise  or  dolphin. 
This  division  of  the  group  is  unscientific,  how- 
ever, and  breaks  down  when  the  moderate-sized 
forms  are  in  question,  the  layman  being  always 
in  doubt  whether  these  are  to  be  classified  as 
whales  or  as  porpoises. 

It  happens  that  all  cetaceans  having  whale- 
bone, instead  of  teeth,  or  those  constituting  the 
suborder  Mystacoceti,  are  of  large  or  huge  size. 
These  may  be  all  quite  properly  called  whales, 
but  it  will  be  necessary  for  the  present  purpose 
to  add  to  this  natural  group  the  sperm 
whale,  a  representative  of  the  toothed  whales, 
or  suborder  Odontoceti  and  the  bottlenosed,  or 
ziphioid,  whales,  which  constitute  the  family 
Ztphtid<p,  and  also  belong  among  the  toothed 
whales.    The  order  then  stands  as  follows: 

Order  Celacea.    Cetaceans. 

Suborder  Mystacoceti.    All  cetaceans  with  whalebone. 
Family  Balitnid<t,  (Co-extensive  with  the  suborder.l 
Suborder  Odontoceti,    All  cetaceans  with  teeth. 
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Family  Phystteridct.     Sperm    whale*. 
Family  Ziphiida.     Bottlenosed  whales. 
Family  Delphinida.     Porpoises  or  dolphins. 
Family  Platanutida.    River  dolphins. 

Whalebone  Whales. —  Whalers  recognize  sev- 
eral species  or  groups  of  whales  with  whale- 
bone, to  which  they  give  the  names  of  right 
whales,  humpbacks,  finbacks  and  sulphurbottoms. 
These  correspond  to  natural  groups  or  genera, 
except  that  the  sulphurbottom  is  really  a  kind 
of  finback.  To  these  are  to  be  added  the  Cali- 
fornia gray  whale,  or  grayback,  a  very  distinct 
genus,  combining  characters  of  right  whales  and 
finbacks,  and  the  pygmy  right  whale  of  New 
Zealand.  These  various  genera  may  be  distin- 
guished by  the  following  external  characters: 

Humpbacks  (genus  Megaptera) . — Form  bulky 
and  uncouth.  Head  broad  and  rounded  in  front, 
and  flat  on  top,  with  rows  of  hemispherical 
tubercles.  Belly  with  many  broad  longitudinal 
ridges  and  furrows.  Pectoral  fins  very  long 
(about  one  third  the  length  of  the  body),  with 
serrations  corresponding  to  the  joints  of  the 
index  finger.  A  low,  thick  dorsal  fin.  Flukes 
with  a  serrated  margin.  Color  black  and  white. 
Whalebone  short,  dull  blackish. 

Finbacks  (genus  Baltenoptera) . — Form  slen- 
der and  graceful.  Head  broad  and  flattish,  more 
or  less  pointed  in  front.  Belly  with  very  numer- 
ous narrow  ridges  and  furrows.  Pectoral  fins 
short,  with  plain  margins.  A  falcate  dorsal  fin. 
Color  gray  and  white.  Whalebone  short, 
strioed  gray  and  white,  or  entirely  black,  or 
black  with  white  bristles,  or  entirely  white. 

California  Gray  W/wfe  (genus  Rhaciancctes). 
—  Form  rather  slender.  Head  comparatively 
narrow,  moderately  arched  and  pointed.  No 
abdominal  ridges  or  furrows,  but  two  short 
furrows  on  the  throat.  No  dorsal  fin.  Pec- 
torals short.  Color  mottled  gray.  Whalebone 
short,  white. 

Right  Whales  (genus  Balana). — Form  heavy 
and  compact.  Snout  very  narrow,  and  strongly 
arched.  No  ridges  or  furrows.  No  dorsal  fin. 
Pectorals  short  and  very  broad.  Color  entirely 
black,  or  with  a  little  white  below.  Whalebone 
very  long,  narrow,  black. 

Pygmy  Right  Whale  of  New  Zealand  (genus 
Neobalana). —  Similar  to  Bateena,  but  size  small. 
A   dorsal    fin   present.     Whalebone    white. 

Humpbacks. —  The  humpback  is  in  many  re- 
spects the  most  remarkable  of  all  whales.  It 
reaches  a  length  of  about  so  feet.  The  anterior 
part  of  the  body  is  very  massive,  but  the 
posterior  quite  slender  and  at  the  same  time  so 
irregularly  shaped  and  so  awkwardly  joined  to 
the  thorax  that  the  animal  appears  misshapen. 
This  effect  is  heightened  by  the  dorsal  fin, 
which  is  low  and  thick,  with  a  concave  anterior 
margin,  and  rounded  tip.  Not  less  striking  are 
the  immense  crenate-margined  pectoral  fins,  like 
the  wings  of  a  bird,  and  about  one  third  as 
long  as  the  body.  The  broad  abdominal  ridges 
nearest  the  median  line_  join  below  on  the 
throat,  forming  a  chin-like  protuberance. 
Humpbacks  are  infested  by  large  barnacles  of 
the  genus  Coronula,  which  fasten  on  the  head, 
fins,  flukes  and  abdominal  ridges.  Where  they 
settle  on  the  black  skin  but  are  afterward 
rubbed  off,  or  otherwise  got  rid  of,  they  leave 
behind  distinct  white  marks,  in  the  form  of 
disks,  circles,  crescents,  etc.,  which  add  to  the 
singular  appearance  of  these  whales.  Fastened 
to  the   large   barnacles,  are   often   bunches   of 


stalked  barnacles,  genus  Otion,  which  hang 
down  like  fringes  on  the  fins.  Some  nine  or 
ten  species  of  humpbacks  have  been  described, 
but  wherever  observed  they  present  characters 
so  nearly  alike  that  it  is  extremely  probable  that 
all  belong  to  one  widely-diffused  species.  The 
species  of  the  Atlantic  coast  of  North  America 
and  Europe  is  Megaptera  nodosa.  Humpbacks 
occur  in  all  seas,  from  the  Arctic  to  the  Antarc- 
tic. They  congregate  in  bands,  or  schools, 
which  sometimes  number  hundreds  or  even 
thousands  of  individuals.  They  are  very  irreg- 
ular in  their  movements  and  indulge  in  all 
manner  of  uncouth  actions.  When  they  dive  or 
sound  they  throw  the  flukes  out  of  the  water, 
like  other  cetaceans  they  engage  in  seasonal 
migrations  northward  and  southward.  In  the 
North  Atlantic  they  withdraw  from  the  waters 
of  Greenland,  Newfoundland,  Iceland,  and  Nor- 
way in  fall  and  return  in  spring.  They  feed 
chiefly  on  fish. 

Sulphurbottom,  or  Blue  Whale  {Balanoptera 
musculus). —  The  sulphurbottom,  as  already 
stated,  is  a  species  of  finback.  Wherever  fin- 
backs are  observed  there  are  found  to  be  four 
distinct  forms.  Each  of  these  has  been  de- 
scribed from  different  localities  under  different 
names,  but  the  variations  are  slight  in  each  case, 
and  have  never  been  fully  established,  so  that 
there  is  a  strong  probability  that  there  are  but 
four  cosmopolitan  species.  These  are  the  sul- 
phurbottom, the  common  finback,  the  pollack 
whale,  and  the  little  piked  whale.  Each  form 
will  now  be  considered  separately,  beginning  with 
the  sulphurbottom.  The  sulphurbottom  is  the 
largest  of  whales  and  the  largest  of  all  ani- 
mals now  existing,  and  was  probably  not  sur- 
passed in  size  by  any  animal  living  in  earlier 
geological  times.  The  largest  individual  of 
which  there  are  authentic  measurements  was 
88^  feet  long.  The  average  length  for  adults 
is  about  76  feet.  The  sulphurbottom  has  a  mas- 
sive head  and  broad  snout,  and  the  body  tapers 
gradually  to  the  flukes.  The  dorsal  fin  is  fal- 
cate and  less  than  a  foot  high,  and  is  situated  at 
a  point  a  little  more  than  three  fourths  the  dis- 
tance from  the  tip  of  the  snout  to  the  notch  of 
the  flukes.  The  pectoral  fins  are  falcate  and 
about  yYi  feet  long,  from  the  axilla.  In  color 
the  sulphurbottom  is  gray,  nearly  uniform  on 
the  head,  but  mottled  on  the  back  and  sides. 
On  the  belly  are  numerous  white  spots.  The 
pectoral  fins  are  gray  above  and  white  below, 
the  flukes  gray  on  both  sides,  and  the  dorsal  fin 
also  gray,  sometimes  with  a  whitish  centre. 
The  abdominal  ridges  number  62  to  88.  The 
whalebone  is  about  three  feet  long,  broad  at  the 
base,  and  black  in  color,  both  plates  and  bristles. 
These  huge  whales  feed  exclusively  on  small 
crustaceans,  the  species  in  the  North  Atlantic 
being  the  thysanopod  Euphausia  inermis.  The 
sulphurbottoms  congregate  in  the  bays  of  south- 
ern Newfoundland,  Iceland,  and  northern  Nor- 
way in  early  spring  and  remain  until  about  July. 
Some  individuals,  however,  appear  to_  remain 
throughout  the  year,  and  their  migrations  are 
irregular  and  not  well  understood.  They  rarely 
strand  on  the  east  coast  of  the  United  States, 
nearly  all  the  individuals  reported  as  such  be- 
longing to  the  next  species,  the  common  fin- 
back. 

Common  Finback  (Balanoptera  physalus). — 
This  is  the  most  commonly^  observed  and  best 
known  of  the  finbacks.    In  size  it  ranks  next  to 
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the  sulphurbottom.  The  form  is  exceedingly 
attenuated.  Adult  individuals  reach  an  average 
length  of  65  feet.  The  head  is  narrow  an- 
teriorly. The  dorsal  fin  exceeds  a  foot  in  height 
and  is  situated  as  in  the  sulphurbottom.  The 
pectoral  fins  are  small,  somewhat  triangular, 
and  about  S  feet  long,  from  the  axilla.  This 
whale  is  gpray  on  the  back  and  upper  surfaces 
of  the  pectoral  fins  and  flukes,  and  white  on  the 
belly  and  the  under  surfaces  of  the  pectoral  fins 
and  flukes.  The  whalebone  as  a  whole  is  gray, 
striped  longitudinally^  with  white,  but  at  the 
anterior  end  of  the  jaw  on  the  right  side  the 
whalebone  is  all  white.  The  outside  of  the  right 
lower  jaw  is  also  white.  These  parts  are  dark 
on  the  left  side.  This  singular  asymmetry  of 
coloration  is  peculiar  to,  and  characteristic  of, 
the  species.  The  common  finback  feeds  on  va- 
rious kinds  of  small  fish,  especially  the  capelin, 
herring,  young  cod,  etc. 

In  the  North  Atlantic  it  appears  in  spring 
in  Massachusetts  Bay,  the  Gulf  of  Maine,  about 
Newfoundland,  and  in  Greenland  waters,  as  well 
as  on  the  coasts  of  northern  Europe.  _  In  the  fall 
it  withdraws  from  these  waters  and  is  supposed 
to  migrate  southward.  The  large  whales  which 
strand  on  the  east  coast  of  the  United  States 
are  almost  invariably  of  this  species.  When 
swimming  or  rising  to  spout,  this  whale,  like  the 
sulphurbottom,  shows  the  top  of  the  head  and 
back  and  the  dorsal  fin,  but  nothing  beyond. 
The  flukes  are  not  thrown  out  of  the  water 
when  it  dives  or  sounds. 

Pollack  Whale,  or  Rudolphfs  Rorqual 
(Bal<rnoptera  borealis). — This  is  a  smaller  whale 
than  either  of  the  preceding,  adults  reaching  a 
length  of  about  45  feet.  The  form  is  more  com- 
pact, the  dorsal  fin  larger  and  more  anteriorly 
placed.  It  is  black  on  the  back  and  sides,  with 
a  restricted  gray  or  whitish  area  on  the  belly. 
The  pectoral  fins  and  flukes  are  dark  gray,  both 
above  and  below.  The  whalebone  plates  are 
black,  but  the  bristles  white.  This  whale,  like 
the  sulphurbottom,  feeds  on  small  crustaceans. 
Although  large  numbers  of  individuals  were 
taken  on  the  northern  coast  of  Norway  in  some 
years  when  the  fishery  was  at  its  height,  it 
appears  to  be  less  abundant  than  the  larger 
species.  It  was  not  positively  known  to  occur 
on  the  east  coast  of  North  America  until  1903, 
when  four  specimens  were  taken  at  the  New- 
foundland whaling  stations.  It  cannot  yet  be 
considered  more  than  a  straggler  in  American 
waters.  A  similar,  or  identical,  species  has  been 
observed  in  the  Pacific  Ocean,  but  little  is  known 
regarding  it. 

Little  Piked  Whale,  or  Lesser  Finner 
(Balcenoptera  acuto-rostrata) . — This  is  the 
smallest  of  the  finbacks,  and  is  not  sought  for  by 
whalers.  The  form  is  thjckset  like  that  of  a 
porpoise,  and  the  head  pointed.  When  adult, 
it  IS  about  25  feet  long,  and  the  maximum 
length  is  about  28  feet.  The  dorsal  fin  is  larger 
than  in  any  of  the  other  finbacks,  and  is  situated 
farther  forward,  or  at  a  point  only  about  two 
thirds  the  distance  from  the  tip  of  the  snout 
to  the  notch  of  the  flukes.  It  is  very  dark  gray 
or  blackish  on  the  back  and  sides,  and  white  on 
the  belly,  a  little  clouded  with  gray.  The  pec- 
toral fins  are  blackish  above,  with  a  broad  cross- 
band  of  white  near  the  middle;  below  they  are 
white.  The  flukes  are  blackish  above  and  whit- 
ish below.  In  this  species  the  abdominal  ridges 
are  very  numerous  and  narrow.    The  whalebone 


is  very  short  and  entirely  white.  The  little  piked 
whale  feeds  upon  fish.  It  is  found  with  the 
other  species  of  finbacks  in  the  North  Atlantic, 
migrating  northward  and  southward  in  the  same 
manner,  according  to  the  season.  A  few  speci- 
mens have  been  observed  on  the  coast  of  New 
England,  New  York,  and  New  Jersey,  either 
stranded,  or  entangled  in  the  nets  of  the  fisher- 
men. Whales  of  the  same  size  and  form,  and 
with  the  same  peculiar  markings,  have  been  ob- 
served on  the  coast  of  New  Zealand,  Argentina, 
Washington,  Alaska,  and  in  other  widely  sep- 
arated localities. 

California  Gray  Whale,  Grayback  or  Devil- 
Ash  (Rhachianectes  glaucus). — ^This  remark- 
able whale  is  found  only  in  fiie  North  Pacific. 
Its  characters  have  been  already  enumerated 
above.  When  full-grown  it  has  a  length  of 
about  40  feet  It  is  a  restless  and  sagacious 
animal,  and  when  wounded  frequently  attacks 
the  boats  sent  out  for  its  capture.  In  earlier 
days  it  was  found  abundantly  in  the  winter 
months  in  the  lagoons  and  bays  of  Lower  Cali- 
fornia whither  it  repaired  to  breed.  It  is  fond 
of  playing  in  the  surf  and  approaches  close  in- 
shore to  indulge  in  this  recreation  without  fear 
of  stranding.  The  gray  whale  is  found  as  far 
northward  as  Bering  Sea,  and  occurs  also  on  the 
coast  of  Japan,  but  has  no  counterpart  in  other 
seas. 

Greenland  Right  Whale,  Arctic  Right  Whale, 
or  Bowhead  {Balcma  tnysticetus) . —  In  review- 
ing the  observations  of  earlier  zoologists,  Cuvier 
came  to  the  conclusion  that  but  one  species  of 
right  whale  existed  in  the  North  Atlantic  and 
Arctic  oceans,  .-in  erroneous  opinion,  which 
nevertheless  was  accepted  until  the  Danish 
cetologist  Eschricht  proved  that  the  right  whale 
of  the  Arctic  was  quite  distinct  from  the  species 
occurring  farther  south.  This  Arctic  right 
whale,  or  bowhead,  as  it  is  called  by  American 
whalers,  is  most  remarkable  in  appearance.  The 
snout  is  narrow  and  arched  like  a  bow.  From 
the  roof  of  the  mouth  depends  the  extraor- 
dinary, narrow  black  whalebone,  which  may  be 
12  feet  long  or  even  longer.  This  whalebone  is 
enclosed  and  protected  by  the  immense  oblong 
lower  lip,  the_  curved  upper  edge  of  which  fits 
against  the  side  of  the  upper  jaw  when  the 
mouth  is  shut  The  back  is  without  a  fin,  while 
the  pectorals  are  short  and  broad.  There  are 
no  ridges  or  furrows  on  the  belly.  Adults  reach 
a  length  of  about  60  feet.  _  The  bowhead  rarely 
or  never  leaves  the  Arctic  ice,  but  like  other 
whales  it  migrates  northward  and  southward 
with  the  changes  of  the  seasons.  On  the  east 
coast  of  America  it  is  never  seen  as  far 
south  as  the  southern  extremity  of  Greenland, 
though  there  is  a  tradition  that  at  the  time  of 
the  discovery  of  the  country  it  ranged  as  far 
south  as  the  Strait  of  Belle  Isle  in  winter.  It 
occurs  in  the  Arctic  Ocean  north  of  Alaska  and 
ranges  southward  into  Bering  Sea.  Individuals 
are  believed  to  pass  back  and  forth  through  th3 
channels  between  the  islands  north  of  the  con- 
tinent from  the  eastern  to  the  western  side. 
The  bowhead  feeds  chiefly  on  small  pteropod 
moUusks  and  crustaceans  which  occur  in  vast 
multitudes  in  the  Arctic  Ocean.  It  is  the  most 
valuable  of  whales  from  a  commercial  point  of 
view,  on  account  of  the  thickness  of  the  blubber 
and  the  length  and  fine  quality  of  the  whale- 
bone, which  at  present  commands  exceedingly 
high  prices.    Its  constant  pursuit  for  three  cen- 
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tiiries  has  now  very  greatly  diminished  its  abun- 
dance. 

Atlantic  Right  ll'haU,  or  Black  Whale 
(Salcnta  ^lacialis). —  This  whale  resembles  the 
bowhead  m  general  appearance,  but  the  head  is 
smaller  and  less  arched,  and  the  whalebone 
shorter,  or  only  about  seven  feet  long.  Near 
the  end  of  the  snout  is  a  low  rounded  protuber- 
ance, called  the  "bonnet"  by  whalers.  This 
bonnet  is  covered  with  barnacles,  which  are  not 
found  adhering  to  the  bowhead.  The  black 
whale,  as  its  name  implies,  is  usually  entirely 
black,  but  some  individuals  have  been  reported 
as  whitish  or  grayish  on  the  throat  and  breast. 
When  full-grown  it  reaches  a  length  of  about  50 
feet.  Like  the  bowhead  it  feeds  upon  crusta- 
ceans and  pteropod  mollusks.  The  species  has 
been  nearly  exterminated,  but  in  former  days  it 
appeared  regularly  in  the  bay  of  Biscay  in  win- 
ter and  migrated  northward  to  Iceland  and 
northern  Norway  in  spring.  On  the  North 
American  coast  it  ranges,  or  did  range,  as  far 
south  as  Georgia  in  winter  and  toward  the 
close  of  that  season,  or  in  early  spring,  ap- 
peared in  Delaware  Bay  and  off  the  coast  of 
Long  Island  and  Massachusetts,  and  later  in 
the  Gulf  of  Saint  Lawrence.  A  few  individuals 
still  appear  quite  regularly  off  Long  Island. 

There  is  every  reason  to  believe  that  this 
whale  was  the  object  of  pursuit  of  the  earliest 
whale  fishers  among  the  Basques  in  the  Bay  of 
Biscay  in  the  Middle  Ages.  It  was  the  species 
on  which  the  American  Colonial  shore  whale- 
fishery  was  based.  So  persistently  was  it  pur- 
sued, however,  that  for  many  years  it  was  sup- 
posed to  be  extinct  and  no  remains  which  could 
be  identified  with  it  were  to  be  found  in  an^ 
museum.  Within  the  last  25  years,  a  few  indi- 
viduals have  appeared  every  spring  off  the  east 
coast  of  the  United  States,  and  a  few  have  been 
captured,  or  have  stranded,  on  the  coasts  of 
southern  Europe  and  Iceland.  As  the  right 
whale  does  not  occur  within  the  tropics,  it  has 
been  questioned  whether  the  large  species  ob- 
served about  New  Zealand,  in  the  North  Pacific 
and  in  other  waters  is  the  same  as  that  of  the 
North  Atlantic.  Opinion  is  at  present  divided 
on  the  subject,  but  it  is  generally  conceded  that 
the  real  differences  between  the  right  whales  of 
the  northern  and  southern  temperate  seas,  if 
any,  have  yet  to  be  pointed  out.  The  Atlantic 
right  whale,  like  the  bowhead,  feeds  upon 
pteropod  mollusks  and  crustaceans. 

Pygmy  Right  Whale  of  New  Zealand  (Neo- 
baltena  marginata). —  This  is  a  remarkable  little 
whale,  resetnbling  the  large  right  whales,  but 
reaching  a  length  of  only  about  20  feet.  It  has 
a  small  dorsal  fin,  but  no  abdominal  ridges  or 
furrows.  The  whalebone  is  long  and  white.  In 
color  the  whale  is  black,  with  a  line  of  white 
along  the  belly.  It  has  many  osteological  pe- 
culiarities, among  which  one  of  the  most  strik- 
ing is  the  flatness  and  breadth  of  the  ribs,  of 
which  there  are  17  pairs.  The  lumbar  vertebrae 
are  only  two  in  number.  Little  is  known  of  the 
habits  of  this  whale. 

Sperm  Whale  {P4tyseter  macrocephalus). — 
This  whale,  as  already  stated,  belongs  to  the 
Odontoceti,  or  toothed  whales,  one  of  the  two 
main  divisions  of  the  order  Cetacea,  which  in- 
cludes also  the  porpoises,  river-dolphins,  and 
bottlenosed  or  beaked  whales.  But  one  species 
of  sperm  whale  is  known.  When  full-grown  the 
male  reaches  a  length  of  60  or  65  feet,  but  the 


female  is  much  smaller.  The  head  is  of  im- 
mense size,  and  is  shaped  like  an  elongated 
wedge  with  the  base  uppermost,  and  the  edges 
and  free  end  rounded.  The  blowhole  is  single 
and  situated  at  the  end  of  the  snout  on  the  left 
side.  The  lower  jaw  is  very  narrow  and  much 
shorter  than  the  upper,  and  the  two  sides  are 
joined  together  anteriorly  for  about  one  half  the 
length.  In  it  are  implanted  about  44  large 
conical  teeth  which  fit  into  pits  in  the  upper 
jaw  when  the  mouth  is  closed.  There  are  no 
teeth  in  the  upper  jaw.  The  back  is  without  a 
fin,  but  is  raised  into  a  number  of  low  irregular 
humps  posteriorly.  The  pectoral  fins  are 
broad  and  about  six  feet  long.  In  color  the 
sperm  whale  is  blackish  above  and  somewhat 
mottled  with  gray  below.  It  occurs  in  all  seas 
except  the  Arctic  and  Antarctic,  but  is  essen- 
tially an  animal  of  the  tropics.  The  herds  or 
schools  are  diversified  in  character,  some  com- 
prising only  young  bulls,  other  females  and 
young  led  by  an  old  bull,  etc.  At  times  old 
bulls  are  encountered  wandering  singly  or 
in  small  groups.  These  old  males  are  ill-tem- 
pered and  pugnacious,  and  do  not  hesitate  to  at- 
tack the  boats  of  the  whalers.  The  sperm  whale 
feeds  upon  large  cuttlefish,  which  its  great 
strength  and  powerful  under-teeth  are  supposed 
to  enable  it  to  dislodge  from  their  rocky  re- 
treats at  the  bottom  of  the  sea. 

Bottlenosed  Whales,  or  Beaked  Whales  ( fam- 
ily Ziphiida:). —  This  family  comprises  four  or 
five  genera  of  small  whales,  none  of  them  ex- 
ceeding about  30  feet  in  length.  Several  species 
of  each  genus  have  been  described,  but  many  of 
them  appear  to  be  without  a  certain  foundation. 
Like  the  sperm  whale,  they  belong  to  the  sub- 
order Odontoceti,  or  the  toothed  whales.  They 
never  have,  however,  more  than  four  teeth  reg- 
ularly implanted  in  the  jaws,  but  some  species 
have  numerous  _  minute  rudimentary  teeth  im- 
bedded in  the  lips.  The  head  of  all  the  forms, 
at  least  in  the  young,  is  pointed,  the  dorsal  fin 
low  and  placed  far  back  toward  the  flukes,  the 
pectoral  fins  narrow,  and  of  moderate  length. 
In  the  bottlenosed  whale  of  the  North  At- 
lantic (Hyperoodon^  rostratum)  the  forehead 
gradually  increases  in  size  with  age,  until  it  is 
sharply  marked  off  from  the  narrow  beak,  like 
the  shoulder  of  a  bottle.  This  species  congre- 
gates in  large  herds  and  is  eagerly  sought  by 
whalers  for  its  oil.  The  beaked  whales  of  the 
remaining  genera,  Mesoplodon,  Berardius,  and 
Ziphius,  are  far  less  abundant.  They  travel  in 
pairs.  Hyperoodon  is  peculiar  to  the  North  At- 
lantic, Berardius  occurs  only  in  Bering  Sea  and 
about  New  Zealand,  while  Mesoplodon  and 
Ziphius  appear  to  be  cosmopolitan  genera.  The 
beaked  whales  subsist  upon  cuttlefish. 

Spermaceti. —  Speynaceti  is  the  solid  con- 
stituent of  the  crude  oil  of  the  sperm  whale  and 
some  other  cetaceans.  The  head  of  the  sperm 
whale,  between  the  skull  and  the  integuments, 
is  a  kind  of  large  reservoir  of  a  semi-solid 
"head-matter"  rich  in  spermaceti,  but  the  sub- 
stance is  also  contained  in  the  oil  of  other  parts 
of  the  body  and  especially  the  dorsal  humps. 
To  extract  the  spermaceti,  the  oil  is  boiled, 
chilled  and  afterward  submitted  to  a  heavy 
pressure.  The  crude  brown  spermaceti  is  re- 
fined by  heating  and  bleaching  with  alkali. 
Spermaceti  is  a  whitish,  translucent  substance,  a 
little  lighter  than  water,  and  soluble  in  chloro- 
form, ether  and  carbon  bisulphid.    It  melts  at 


Digitized  by 


Google 


WHALE-BIRD  —  WHALING 


about  125°  F.  Though  an  excellent  substance 
for  candles,  it  has  been  very  largely  supplanted 
for  that  purpose  by  paraffin  and  other  low-priced 
materials.  The  production  in  the  United  States 
in  1901  amounted  to  40q,ooo  pounds,  valued  at 
$100,000. 

Whalebone. —  Whalebone  is  the  outgrowth  of 
homy  substance  from  the  epidermis  of  the  upper 
jaw  in  whales  of  the  family  Balanida.  It  takes 
the  form  of  triangular  plates,  which  differ 
greatly  in  size,  proportions  and  color  in  differ- 
ent species.  Plates  to  the  number  of  200  or  300 
are  attached  by  their  bases  transversely  to  the 
roof  of  the  mouth  on  each  side.  They  are  long- 
est in  the  middle  of  tbe  series  and  at  the  ends 
become  mere  bundles  of  fibres.  The  plates  are 
smooth  and  straight  on  the  outer  edge,  but  the 
inner  edge  is  fringed  with  coarse  bristles.  The 
bristles  of  adjoinmg  plates  become  matted  to- 
gether, forming  a  strainer  by  which  the  whale 
is  enabled  to  retain  in  its  mouth  the  fish  or  small 
crustaceans,  etc.,  on  which  it  feeds,  while  the 
water  is  squeezed  out  through  the  plates  by 
the  action  of  the  tongue.  Intheright  whales,  the 
humpback  and  the  sulphurbottom,  the  whalebone 
is  black  or  blackish;  in  the  common  finback 
striped  gray  and  white;  in  the  pollack  whale, 
black  with  white  bristles ;  and  in  the  little  piked 
whale,  the  California  gray  whale  and  the  pygmy 
right  whale  of  New  Zealand,  yellowish-white. 
The  most  valuable  whalebone  commercially  is 
that  of  the  right  whales,  and  especially  that  of 
the  bowhead,  which  may  have  a  length  of  from 
10  to  12  or  even  15  feet,  and  is  very  flexible.  A 
single  bowhead  yields  2,000  pounds  of  whale- 
bone, valued  at  from  $S  to  $7  a  pound. 

Whalebone  from  the  humpback,  sulphurbot- 
tom and  finback  is  short,  coarse  and  brittle,  but 
also  enters  into  commerce.  Whalebone  is  used 
in  the  manufacture  of  corsets,  in  stiffening  and 
adding  gloss  to  certain  kinds  of  cloth,  for  surgi- 
cal instruments,  whips,  etc. 

F.  W.  TRt;E, 
United  States  National  Museum. 

Whale-bird.    See  Fulmar. 

Whale-bead,  a  stork.    See  Baleniceps. 

Whale-louse,  any  of  various  small  crus- 
taceans parasitic  on  whales.  (See  Fish-lice.) 
These  crustaceans  have  a  rudimentary  abdomen, 
and  have  the  limbs  of  the  first  joint  of  the  thorax 
or  chest  inserted  beneath  the  throat.  The  body 
is  flattened  and  of  oval  shape,  and  the  legs  are  all 
prehensile.  They  burrow  deeply  into  the  skin  of 
their  hosts. 

Whale  Oil.  The  use  of  whale  oil  appears 
to  be  of  ancient  origin.  It  was  doubtless  first 
obtained  from  whales  accidentally  stranded  on 
the  shores,  a  more  frequent  occurrence  during 
the  early  abundance  of  the  cetaceans  than  at 
present,  when  their  numbers  have  been  so  greatly 
reduced  by  excessive  fisheries.  As  the  demand 
for  the  oil  increased  beyond  the  supply  available 
from  stranded  whales,  individuals  sighted  from 
the  shore  were  attacked  and  beached.  Owing  to 
the  frailty  of  the  boats  and  equipment,  this  was 
a  more  daring  attempt  than  might  be  supposed. 
Just  prior  to  the  Revolutionary  War  there  were 
183  American  vessels  in  the  right-whale  fishery  of 
the  North  Atlantic  waters,  and  125  were  engaged 
in  cruising  for  sperm  whales  from  Newfoundland 
to  the  coast  of  Brazil.  The  Revolutionary  War 
and  the  War  of  1812  interfered  with  the  fisheries ; 


but  during  the  period  of  peace  following  1815 
they  increased  greatly  in  extent  until  1846,  when 
the  fleet  numbered  678  ships  and  barks,  35  brigs, 
and  22  schooners,  a  total  of  735  vessels,  with  an 
aggregate  tonnage  of  233,189  tons,  and  a  value 
of  $21,075,000,  exclusive  of  outfits  and  supplies. 
The  entire  capital  invested  in  the  fishery  and  its 
associated  industries  at  that  time  approximated 
$40,000,000,  and  40,000  persons  derived  from  it 
their  chief  support.  During  the  same  year  the 
Vtrhaling  fleet  of  all  Europe  numbered  but  230 
vessels.  The  crude  value  of  the  American  catch 
from  1840  to  i860  averaged  about  $8,000,000  an- 
nually. The  greatest  value  was  in  1854,  when 
2,315.924  gallons  of  sperm  oil  worth  $1.48^4  PC 
gallon,  10,074,866  gallons  of  whale  oil  worth  59^ 
cents  per  gallon,  and  3445,200  pounds  of  whale- 
bone worth  39  1-5  cents  per  pound  were  secured, 
the  total  value  being  $10,802,594.  In  the  pre- 
ceding year,  1853,  the  total  product  was  3,246,925 
gallons  of  sperm  oil  8,193,591  gallons  of 
whale  oil,  and  5,652,300  pounds  of  whale- 
bone, the  whole  valued  at  $10,766,521.  Sperm 
oil  and  whale  oil  then  served  nearly  all 
the  diversified  uses  for  which  oil  was  required, 
the  chief  exception  being  leather-dressing,  for 
which  neatsfoot  and  cod  oils  were  largely  em- 
ployed. The  principal  uses  were  as  illuminant, 
lubricator,  in  cordage  manufacture,  screw-cut- 
ting, and  steel-tempering.  The  streets  of  the 
principal  cities  were  lighted  with  the  oil,  and 
theatres  and  public  buildings  were  lighted  with 
gas  made  from  the  foots. 

In  1902  the  whaling  fleet  of  the  United  States 
consisted  of  8  steamers,  18  barks  and  brigs,  and 
12  schooners,  aggregating  8,366  tons.  Of  these, 
II  barks  and  10  schooners  were  sperm-whale 
fishing  in  the  Atlantic  Ocean,  8  steamers  in  the 
Arctic,  6  barks  in  Okhotsk  Sea  and  off  the  coast 
of  Japan,  2  schooners  in  Hudson  Bay,  and  1  brig 
at  Desolation  Island.  The  total  whale-oil  prod- 
uct of  the  world  at  present  approximates  3,000,- 
000  gallons  yearly,  of  which  750,000  gallons  are 
produced  by  the  United  States  fisheries,  900,000 
by  those  of  Norway,  and  the  remainder  by  Scot- 
land. Russia,  Japan,  Newfoundland,  etc. 

The  following  tabulated  statement  of  the 
yield  of  oil  from  the  several  species  of  cetaceans 
has  been  prepared  after  consultation  with  the 
most  experienced  whalemen  of  various  ports : 
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Whale'back  Steamship. 
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Whalebone.     See  Whaling. 

Whaling,  or  the  pursuit  of  whales  as  an 
industry,  originated  in  Europe  at  a  remote 
period.    There    are    obscure    references    to    it 
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«niong  the  Norwegians  and  English  as  early  as 
the  beginning  of  the  loth  century.  As  early  as 
the  nth  century  the  Basques  pursued  the  North 
Atlantic  right  whale,  or  black  whale,  {Balamt 
gladalis),  with  harpoons,  in  open  boats.  It  is 
even  asserted  that  they  crossed  the  Atlantic 
in  pursuit  of  their  quarry  before  the  time  of  Co- 
lumbus, but  this  has  not  been  substantiated. 
Certain  it  is,  however,  that  they  visited  New- 
foundland immediately  after  the  discovery  of 
America  and  captured  the  same  species  of  right, 
whale  in  those  waters.  They  are  supposed  also 
to  have  first  seen  the  Arctic  right  whale,  or  bow- 
head  (Baleena  mysticetus) ,  in  the  Strait  of  Belle 
Isle.  In  1607  Henry  Hudson  encountered  the 
bowhead  in  the  vicinity  of  Spitzbergen.  The 
Spitzbergen  fishery  developed  rapidly  on  account 
of  the  large  amount  of  oil  yielded  by  this  species, 
and  was  extensively  engaged  in  by  various  Euro- 
pean nations,  especially  the  Dutch  who  in  1680 
employed  260  vessels  and  about  iit,ooo  men  in  the 
industry.  During  the  decade  beginning  1679,  the 
Dutch  took  an  average  of  about  1,000  whales  an- 
nually. As  the  bowheads  decreased  about  Spitz- 
bergen, they  were  sought  for  to  the  westward, 
and  in  1719  a  Dutch  vessel  first  entered  Davis 
Strait.  This  fishery  was  developed  chiefly  by  the 
British,  Danes,  and  Americans.  In  1789  there 
were  255  British  vessels  engaged  in  it  The  first 
American  vessel  visited  Davis  Strait  in  1732. 
The  number  increased  rapidly  and  at  the  height 
of  the  fishery,  just  before  the  Revolutionary  War, 
Massachusetts  alone  sent  183  vessels  to  the  strait. 

About  1670,  the  American  colonists  suc- 
ceeded in  establishing  a  boat  shore-fishery  for 
the  Atlantic  right  whale,  which  in  those  days 
was  abundant  on  the  coast,  especially  off  Long 
Island  and  in  Delaware  Bay,  and  was  well 
known  from  a  much  earlier  date  through 
stranded  individuals.  Later  the  colonists  pur- 
sued it  in  sailing  vessels  farther  from  shore  and 
in  the  Gulf  of  Saint  Lawrence,  but  finally  turned 
their  attention  to  the  Arctic  right  whale,  or  bow- 
head,  in  Davis  Strait,  as  already  mentioned. 

About  1712  the  first  sperm  whale  was  cap- 
tured at  sea  by  a  Nantucket  whaler.  This  fish- 
ery rapidly  rose  in  importance  and  was  pursued 
in  all  quarters  of  the  globe,  especially  by  the 
Americans.  The  British  did  not  apply  them- 
selves to  it  until  1775,  but  in  1790  a  British  whal- 
ing vessel  rounded  Cape  Horn  and  opened  up 
the  Pacific  fishery,  which  immediately  grew  to 
enormous  proportions,  and  was  at  its  height  in 
1837.  The  American  whaling  fleet  in  1839  com- 
prised 555  vessels,  of  which  the  majority  were 
engaged  in  the  Pacific  sperm-whale  fishery.  In 
1847  the  number  rose  to  594,  while  the  foreign 
whaling  fleet  numbered  230  vessels.  The  size 
of  the  American  fleet  reached  its  maximum  in 
1846,   when    729   vessels   were   employed. 

While  a  large  part  of  the  American  fleet  was 
engaged  in  the  pursuit  of  the  sperm  whale,  the 
remaining  vessels  were  chiefly  employed  in  hunt- 
ing right  whales,  especially  in  the  North  Pacific. 
As  the  sperm-whale  fishery  declined,  this  branch 
increased  in  importance.  In  1835  the  famous 
Kadiak  ground  was  discovered.  A  new  epoch 
opened  in  1843  when  bowhead  whales  were  first 
taken  off  the  Kamchatka  coast.  In  1848  the 
first  vessel  passed  through  Bering  Strait  to  pur- 
sue these  large  whales  in  the  Arctic  Ocean.  The 
fishery  in  the  North  Pacific  and  adjoining  Arctic 
was  at  its  height  in  1852,  when  278  vessels  were 


employed.  In  1866  the  firs  American  steam 
whaling-vessel  was  brought  into  use,  and  in 
1880  two  steamers  were  added  to  the  Pacific- 
Arctic  fleet 

The  introduction  of  mineral  oils  for  illum- 
inating and  other  purposes,  and  the  decrease  in 
the  abundance  of  whales,  gradually  broke  down 
the  fishery  for  right  and  sperm  whales  and  at  the 
present  time  the  number  of  vessels  engaged  in 
the  industry  is  but  a  handful  compared  with  the 
fleets  of  former  days.  A  few  sailing  vessels 
still  pursue  the  sperm  whale,  but  in  1902  only  five 
British  vessels  (steamers  from  Dundee,  Scot- 
land), entered  Davis  Strait  in  pursuit  of  the 
bowhead.  The  American "  whaling  fleet  in  1902 
comprised  38  vessels,  including  eight  steamers 
engaged  in  the  Pacific-Arctic  bowhead  fishery. 
Of  the  remaining  30  sailing  vessels,  2t  engaged 
in  sperm  whaling  in  the  Atlantic;  six  visited 
Okhotsk  Sea  and  the  coast  of  Japan,  two  en- 
tered Hudson  Bay,  and  one  remained  about  Des- 
olation Island.  Whale-oil  has  greatly  declined 
in  value,  but  the  whalebone  of  the  bowhead, 
which  in  earlier  days  was  worth  only  a  few 
shillings  a  pound,  now  brings  from  five  to  seven 
dollars  a  pound.  As  a  single  bowhead  yields 
2,000  pounds  or  more,  the  profit  from  even  i 
single  whale  is  large. 

The  humpback  whale  was  always  pursued 
to  some  extent  by  right-whale  whalers,  but  the 
finbacks  and  sulphurbottoms,  besides  furnishing 
a  relatively  small  amount  of  oil,  were  too  swift 
to  be  attacked  successfully  with  hand-harpoons. 
About  1865,  however,  Svend  Foyn,  a  Norwegian 
fisherman,  invented  a  method  of  shooting  them 
with  a  combined  harpoon  and  bomb  fired  from  a 
swivel  gun  mounted  at  the  bow  of  a  small 
steamer,  and  for  30  years  large  numbers  of  sul- 
phurbottoms, finbacks,  and  humpbacks  were 
killed  annually  at  stations  established  on  the 
coast  of  Finmark.  Later  the  same  method  was 
employed  at  Iceland,  The  Faroe  and  Shetland 
Islands,  and  also  about  Japan.  In  1898  this 
mode  of  whaling  was  introduced  into  New- 
foundland, where  several  hundred  sulphurbot- 
toms, common  finbacks  and  humpbacks  are  now 
killed  annually. 

A  considerable  number  of  common  finbacks 
and  humpbacks  have  been  killed  in  Massachu- 
setts Bay  and  the  Gulf  of  Maine  during  the  last 
25  years  by  means  of  explosive  bombs  attached 
to  a  special  form  of  hand-harpoon,  called  a 
"darting  gun."  A  boat-fishery  of  limited  extent 
has  been  in  existence  for  many  years  on  the 
coast  of  California.  It  has  for  its  object  the 
capture  of  the  California  gray  whale,  and  the 
humpback,  which  are  killed  by  harpoons  fired 
from  a  swivel  gun  mounted  at  the  bow  of  a 
whale  boat.  Similar  boat-fisheries  exist  on  the 
coast  of  New  Zealand,  in  the  West  Indies,  and 
in  other  parts  of  the  world.- 

F.  W.  True, 
United  States  National  Museum. 

Whalley,  hwol'i,  Edward,  English  regi- 
cide: b.  England  about  1620;  d.  Hadley,  Mass., 
about  1675.  He  was  in  trade,  probably  that  of 
woolen-draper,  at  the  outbreak  of  the  Civil  War, 
when  he  enlisted  for  Parliament  In  1643  he 
became  major  in  Cromwell's  regiment  of  horse, 
and  in  1644  after  having  fought  at  Gainsborough 
and  Marston  Moor,  appears  as  a  lieutenant- 
colonel.  He  was  made  colonel  of  one  of  the  two 
parts  into  which  Cromwell's  regiment  was  di- 
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vided,  and  with  this  force  took  Banbury  and 
Worcester.  Later,  he  was  superseded.  After 
Charles  I.  was  seized,  Whalley  was  ordered  to 
take  charge  of  the  king,  and  in  that  post  dis- 
played much  tact.  He  sat  for  Nottinghamshire 
in  the  two  parliaments  assembled  by  Cromwell, 
and  in  1657  was  made  a  member  of  the  new 
House  of  Lords.  He  went  to  Scotland  as  agent 
of  the  army  to  mediate  with  General  Monk,  but 
had  no  success.  On  the  Restoration  he  did  not 
obey  the  summons  of  surrender  of  the  king's 
judges,  and  was  therefore  excluded  from  tiie 
indemnity.  He  sailed  with  William  Goffe  (q.v.) 
for  New  England,  arrived  at  Boston  27  July 
1660,  resided  tor  a  time  in  Cambridge^  but  when 
the  act  of  indemnity  reached  Boston  m  Novem- 
ber and  the  town  council  met  (February  1661) 
to  consult  regarding  the  refugees,  went  with 
GoflFe  to  New  Haven,  where  they  arrived  7 
March.  He  was  associated  with  GoflFe  in  the 
subsequent  wanderings  and  concealments  which 
have  lent  such  interest  to  their  history.  Con- 
sult: Stiles,  'History  of  Three  of  the  Judges  of 
Charles  L>  (1794);  Noble,  <Lives  of  the  Regi- 
cides' (1798)  ;  Hutchinson,  'History  of  Massa- 
chusetts' (3d  ed.  1795) ;  and  the  'Collections' 
of  the  Massachusetts  Historical  Society,  3d  sen 
L  60,  4th  ser.  VHL  I2Z  Mrs.  H.  M.  Lothrop's 
romance  'The  Judges'  Cave'  (1901)  is  founded 
on  incidents  in  the  New  England  career  of  Goffe 
and  Whalley. 

Wharton,  hwar'ton,  Anne  Hollingsworth, 
American  author :  b.  Southampton  Furnace,  Pa., 
IS  Dec.  1845.  She  has  written  mainly  though 
not  entirely  upon  colonial  themes  and  among 
her  books  are:  'The  Wharton  Family'  (1880) ; 
'Through  Colonial  Doorways'  (1893);  'Colo- 
nial Days  and  Dames'  (1894)  ;  'A  Last  Century 
Maid'  (1895)  ;  'Martha  Washington :  A  Biog- 
raphy' (1897);  'Heirlooms  in  Miniature' 
(1897);  'Salons  Colonial  and  Republican' 
(1900);  and  'Social  Life  in  the  Early  Repub- 
lic'   (I902)- 

Wharton,  Edith  Jones,  American  novelist: 
b.  New  York  1862.  She  was  privately  educated 
and  was  rnarried  to  Edward  Wharton  in  1885. 
She  has  since  resided  much  abroad,  and  has 
published  'The  Greater  Inclination'  (1899) ; 
'The  Touchstone'  (igqpl;  'Crucial  Instances' 
(1901);  'The  Valley  of  Decision'  (1902); 
'Sanctuary*  (1903);  'The  Descent  of  Man'; 
(1904) ;  and  'The  House  of  Mirth'  (1905)  ; 
besides  'The  Decoration  of  Houses'  (with  O. 
Codman  1897),  a  rendering  of  Sudermann's  'Es 
Lebe  das  Leben'  as  'The  Joy  of  Living'  (1902), 
and  some  uncollected  stories,  articles,  and  verse. 

Wharton,  Francis,  American  jurist:  b. 
Philadelphia,  Pa.,  7  March  i8ao;  d.  Washington, 
D.  C,  21  Feb.  ifBt).  He  was  graduated  at  Yale 
in  1839,  studied  law,  and  was  admitted  to  the  bar 
in  1843.  He  was  professor  of  logic  and  rhe- 
toric in  Kenyon  College,  Ohio,  1856-63;  in  1863 
took  orders  in  the  Episcopal  Church  and  became 
rector  of  Saint  Paul's,  Brookline,  Mass.  In  1866 
he  became  a  professor  in  the  Episcopal  Divinity 
School  at  Cambridge,  Mass.,  and  also  held  the 
chair  of  international  law  in  the  Boston  Law 
School.  ■  In  1885  he  was  appointed  counsel  for 
the  State  Department  at  Washington,  and  under 
a  resolution  of  Congress  (1888)  was  made 
editor  of  the  Revolutionary  diplomatic  corre- 
spondence of  the  United  ^ates.  His  best  known 
work  is  a  'Treatise  on  wk  Criminal  Law  of  the 
Vol.  20 — 24 


United  States'  (1846),  which  is  accepted  as  a 
standard  and  has  passed  through  many  editions. 
Other  works  of  his  are:  'Precedents  of  Indict- 
ments and  Pleas'  (1849)  ;  a  'Treatise  on  Med- 
ical Jurisprudence' ;  '"The  Conflict  of  Laws' 
(1872) ;  'The  Law  of  Agency  and  Agents' 
(1876)  ;  'Commentary  on  the  Law  of  Contracts' 
(1882)  ;  'Treatise  on  the  Law  of  Evidence  and 
Criminal  Issues.' 

Wharton,  Philip,  Duke  of,  English  poli- 
tician: b.  December  1698;  d.  Tarragona,  Spain, 
31  May  1731.  At  16  he  married  clandestinely 
and  in  1716  traveled  on  the  continent,  and  visited 
the  Pretender  at  Avignon.  That  prince,  grati- 
fied by  his  attentions,  gave  him  the  title  of  Duke 
of  Northumberland.  About  the  end  of  1716  he 
returned  to  England,  and  thence  to  Ireland, 
where  he  possessed  a  peerage,  and  was  allowed, 
although  not  yet  19,  to  take  his  seat  in  the  Irish 
House  of  Peers.  He  obtained  a  British  duke- 
dom in  1718  and  on  attaining  his  majority  made 
his  appearance  in  the  English  Parliament,  where 
he  distinguished  himself  as  the  defender  of 
Bishop  Atterbury,  impeached  as  an  adherent  to 
the  House  of  Stuart.  He  also  published  a  viru- 
lent opposition  paper  called  'The  True  Briton.' 
He  later  entered  the  Spanish  service  and  in  1727 
served  against  the  British  at  the  siege  of  Gibral- 
tar, for  which  he  was  in  the  following  year 
attainted.  His  Life  and  Writings  appeared  in 
1732.  Consult  Robinson,  'Philip,  Duke  of 
Wharton'    (1896). 

Wharton,  Thomas,  American  journalist: 
b.  Philadelphia,  Pa.,  i  Aug.  1859;  d.  there  6 
April  1896.  He  was  graduated  from  the  Uni- 
versity of  Pennsylvania  in  1879,  joined  the  edi- 
torial staff  of  the  Philadelphia  Times  in  18^  and 
at  the  time  of  his  death  was  Sunday  editor  of 
that  journal.  He  published  'A  Latter-Day 
Saint'  (1884);  'Hannibal  of  New  York'  (1886). 
His  short  story  'Bobbo'  enjoyed  wide  popularity 
and  was  republished,  prefixed  by  a  biographical 
sketch  of  the  author  by  Owen  Wister  as  '"Bob- 
bo" and  Other  Fancies'  (1897).  'Bobbo'  was 
dramatized  and  successfully  played  in  England. 

Wharves   and    Wharf    Construction,    the 

modern  methods  of  wharf  construction  vary  but 
little  (except  as  to  minor  details)  from  the 
methods  of  the  ancients.  The  process  of  con- 
structing timber  piers  or  wharves  as  practised 
in  all  of  the  ports  of  the  Atlantic  and  Pacific 
seaboards  is  as  follows:  Piles  of  the  best  ob- 
tainable timber  (generally  pineor  dak)  are  first 
driven  to  a  solid  foundation  into  the  material 
forming  the  bottom  of  the  harbor;  these  are 
designated  as  standard  piles  and  are  spaced  froiA 
6  to  10  feet  from  centres  longitudinally  and 
transversely  (see  Fig.  i),  according  to  the  de- 
sired carrying  capacity  of  the  wharf.  These 
piles  are  then  sawed  off  at  the  proper  height 
above  the  tide  level  and  on  their  tops  (and 
fastened  thereto  with  wrought  iron  drift  bolts) 
are  placed  timbers  of  yellow  pine  (generally) 
12  inches  square.  These  timbers  are  known 
as  the  caps  of  the  wharf.  On  these  caps  are 
placed  what  are  generally  designated  as  stringers 
or  floor  beams.  They  are  generally  four  inches 
thick  and  vary  from  12  to  16  inches  in  depth, 
according  to  the  load  to  be  sustained.  They 
are  fastened  to  the  caps  of  the  wharf  with  spike- 
pointed  wrought  iron  drift  bolts.  The  strmger 
system  is  placed  about  2  feet  on  centres  on  this 
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superstructure;  the  covering  planks  from  3  to 
6  inches  in  thickness  being  fastened  with  the 
ordinary  commercial  spike  of  requisite  length. 
After  this  portion  of  the  wharf  is  finished  noth- 
ing remains  but  to  protect  the  same,  either  with 
a  system  of  piles  driven  along  the  side  used  for 
mooring  vessels  (usually  called  fender  piles  and 
which  are  fastened  to  the  superstructure  of  the 
wharf)  and  are  sometimes  additionally  protected 
bv  wearing  strips  of  timber  and  plank.  (See 
Fig.  I.)  A  wharf  projecting  out  from  the  water 
front  line  of  the  harbor  is  generally  reinforced 
or  braced  by  means  of  brace  or  batter  piles 
driven  on  both  sides  of  the  wharf  (see  Fig.  1)  at 
an  angle  of  about  35°  with  the  perpendicular 
and  they  are  fastened  to  the  outside  stringer  as 
shown.  The  above  describes  more  particularly, 
the  wharves  as  constructed  on  the  Pacific  coast 
and  in  use  in  San  Francisco  since  1880.  These 
wharves  are  100  feet  in  width  and  about  600  feet 
in  length. 

Mew  York  Wharves. —  In  New  York  city,  in 
wharves  of  the  same  area,  contractors  use  about 
double  the  number  of  standard  or  bearing  piles 
(with  the  exception  of  the  four  outer  bents)  as 
were  used  in  those  of  San  Francisco.  The 
piles  are  driven  10  feet  from  centre  to  centre 


tened  to  the  before  mentioned  sub-caps  and  the 
other  to  the  backing  block;  between  these  ver- 
tical fenders  there  are  placed  intermediate  fen- 
ders of  the  same  materia!  but  reaching  merely 
between  the  two  longitudinal  fenders.  In  place 
of  mooring  piles  there  is  used  a  cast  iron  moor- 
ing bit.  The  four  outer  bents  of  the  wharves 
are  spaced  about  20  feet  from  centre  to  centre. 
They  consist  of  a  double  row  of  piles,  each  row 
containing  the  same  number  of  piles  as  are  under 
the  regular  caps,  or  making  this  row  of  double 
the  carrying  capacity  of  those  caps.  The  end 
piles  in  each  of  these  bents  and  the  sheathing 
are  so  arranged  that  they  present  a  rounded 
edge  to  the  current.  This  is  covered  for  a  dis- 
tance of  4  feet  with  an  armature  of  boiler  steel 
one  half  inch  in  thickness  and  6  feet  in  height, 
securely  fastened  to  piles  and  sheathing.  The 
wider  spacing  of  the  outer  bent,  the  additional 
bracing  and  armature  plates  are  for  protection 
against  floating  ice.  The  timber  for  superstruc- 
ture used  there  is  what  is  known  as  hard  yel- 
low pine.  The  standard  piles  are  generally  of 
spruce  and  vary  from  50  to  60  feet  in  length. 
The  wharf  timbers  rarely  exceed  30  feet  in 
length. 

Boston    Wharves. —  The    ordinary    wooden 


Fig.    I. —  Cross   Section   through   Ordinary   Wharf. 


longitudinally  and  about  5  feet  transversely; 
the  outer  pile  in  each  bent  is  cut  off  one  foot 
below  the  grade  of  the  balance  and  is  capped 
with  a  longitudinal  sub-cap  12  inches  square. 
The  balance  of  the  standard  piles  in  each  bent 
are  cut  off  to  conform  with  a  crown  of  four 
inches  in  a  60-foot  wharf  and  are  capped  trans- 
versely with  12  X  12-inch  timbers.  The  piles 
after  being  stayed  into  position,  are  mortised 
into  caps  having  tenons'  7V2  inches  wide  longi- 
tudinally with  the  caps,  3^  inches  thick  and  3 
inches  long;  the  caps  are  also  drift  bolted  to 
each  standard  pile  with  a  wrought  iron  bolt 
1  inch  square.  (In  San  Francisco,  the  caps  are 
merely  drift  bolted  to  each  pile  with  a  i-inch 
round  iron  drift  bolt;  no  tenons  are  used.) 
The  stringer  system,  or  as  they  call  it  there, 
rangers,  are  12  x  12-inch  timbers,  spaced  5 
feet  apart,  or  so  as  to  come  directly  over 
each  standard  pile,  the  outside  stringers  being 
composed  of  two  pieces.  The  covering  of 
the  wharf  is  of  two  thicknesses  of  4  inches 
each.  In  place  of  fender  piles,  the  outside 
standard  piles  are  vitilized  for  fastening  vert- 
ical fenders  of  8  x  12-inch  white  oak  timbers, 
extending  from  the  sub-caps  to  the  line  of  low 
water;  there  are  also  two  lines  of  horizontal 
fenders  of  8  x  12-inch  white  oak  extending  the 
entire  length  of  the  wharf  (with  the  exception 
of  the  four  oyter  bents)  ;  one  of  these  is  fas- 


wharves  of  Boston  are  constructed  as  follows: 
Standard  piles,  generally  of  oak,  are  driven  9 
feet  transversely  and  10  feet  longitudinally. 
They  are  bound  together  transversely  on  top 
with  two  girder  caps  of  6  x  lo-inch  hard  pine  and 
fastened  to  piles  with  i-inch  screw  bolts;  the 
girder  caps  are  let  into  the  piles  so  that  the 
same  are  spaced  3  inches  apart.  The  outside 
stringers  are  of  10  x  12-inch  and  all  inside 
stringers  of  6x1 2-inch  hard  pine,  spaced  2  feet 
from  centre  to  centre.  The  wharves  are  cov- 
ered with  3-inch  hard  pine  planks.  The  wharves 
are  braced  by  brace  piles  called  there  spur- 
shores  ;  they  are  of  oak  and  are  shouldered 
against  the  outer  standard  pile  at  about  one  foot 
below  mean  high  water  and  fastened  thereto 
with  lJ4  inch  screw  bolts.  In  addition  to  brac- 
ing with  piles,  each  bent  has  a  set  of  cross- 
braces  of  4  X  8-inch  oak,  running  from  a  point 
about  2  feet  above  mean  low  water  to  the  under- 
side of  the  girder  caps.  These  braces  are  fas- 
tened to  each  standard  pile  at  each  intersection 
with  I-inch  screw  bolts :  a  horizontal  tie  of  4  x  8- 
inch  oak  is  also  placed  i  foot  above  mean  low 
water  and  fastened  to  each  pile  with  I -inch 
screw  bolts.  Fender  piles  of  oak  are  driven 
in  transverse  lines  with  standard  piles  close  up 
against  the  outer  ones,  and  fastened  thereto 
just  below  the  girder  cap  with  V/i  inch  screw 
bolts.    The  fender   piles  are  cut  off  9   inches 
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Views  of  new  Howard  Street  Wharf.  San  Francisco,  Cal.,  showing  the  wooden  cylinder  pie* 

itvsiem  of  construction. 
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below  the  top  of  the  planking  and  are  capped 
with  12  X  l2-inch  hard  pine  caps  running  longi- 
tudinally. These  caps  answer  as  longitudinal 
fendeJ-s  and  projecting  3  inches  above  the  plank- 
ing ::lso  as  a  curb  or  backing  block.  Mooring 
piles  of  oak  are  driven  just  inside  of  outer 
stringers  and  are  held  in  place  by  4-inch  planks 
fitted  down  into  adjoining  stringers  and  around 
mooring  piles.  The  corners  of  these  wharves 
are  similarly  piled  and  finished  as  are  the 
wharves  of  Philadelphia  and  New  York.  A  safe 
load  for  these  wharves  would  be  about  300 
pounds  to  the  square  foot. 

Philadelphia  Wharves. —  These  wharves, 
with  the  exception  of  two  outer  bents,  are  con- 
structed as  follows:  Standard  piles  are,  as  pre- 
scribed by  the  rules  of  the  Board  of  Port 
Wardens,  driven  in  bents  located  longitudinally, 
10  feet  from  centre  to  centre.  The  piles  in  these 
bents  are  5  feet  apart  from  centres  transversely 
and  before  being  cut  off  at  the  proper  level, 
they  are  straightened  and  stay  lathed  into  posi- 
tion. They  are  then  bound  together  trans- 
versely with  girder  plank  of  6  x  12-inch,  gained 
into  piles,  equally  on  each  side,  leaving  a  tenon 
of  4  inches  thick,  12  inches  long  and  the  width 
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stringer  of  12  x  14  inches  and  intermediates  of 
6  X  14  inches  laid  2  feet  6  in<:hes  from  centres. 
They  are  dapped  or  gained  out  at  caps  i  inch. 
The  floor  is  composed  of  two  layers  of  3-inch 
plank,  dressed  to  a  uniform  thickness ;  the  first 
is  laid  at  right  angles  to  the  axis  of  the  wharf, 
and  the  planks  are  placed  6  inches  apart,  these 
spaces  over  the  stringers  being  filled  solid  for 
the  full  width  of  the  same.  The  planks  in  the 
outer  section  of  this  layer,  about  12  feet  in 
length,  are  creosoted  with  14  pounds  of  dead 
oil  to  the  cubic  foot;  they  are  fastened  to  the 
stringers  with  wrought  spikes  one  half  inch 
square  and  7  inches  long.  The  sheathing  plank 
or  upper  layer  are  laid  close  and  at  an  angle 
of  45  degrees  with  the  axis  of  the  wharf  and 
are  spiked  to  the  lower  plank  with  5-inch  wire 
nails  averaging  3  feet  apart.  The  backing  log 
or  curb  is  a  10  x  12-inch  white  oak  timber, 
raised  above  the  planking  of  the  wharf  and 
supported  on  blocking  of  2  x  12  inches,  laid  S 
feet  apart.  Fender  and  brace  piles  are  used 
only  on  the  outer  bents.  The  usual  system  of 
fenders  is  a  series  of  6  x  8-inch  white  oak  tim- 
bers placed  horizontally  around  the  wharf  be- 
tween the  top  and  the  line  of  mean  low  water. 
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Fig.  2. —  Cross  Section  through  Wooden  Cylinder  Pier, 


being  the  full  diameter  of  the  pile.  They  are 
fastened  to  each  pile  with  two  screw  bolts.  The 
cap  proper  is  a  single  piece  of  8  x  16  inches  laid 
on  its  flat,  covering  the  pile  and  being  flush  on 
each  edge  with  the  girders;  they  are  drift-bolted 
to  the  piles  and  well  spiked  to  the  girder  planks 
or  clamps  as  they  are  called.  The  wharf  is 
braced  in  the  following  manner :  At  the  line  of 
mean  low  water  two  girders'of  5  x  10  inches  are 
fastened  to  each  pile  in  each  bent,  one  on  either 
side  of  the  pile ;  the  spaces  between  these  planks 
and  the  four  outer  piles  on  each  side  are  chocked 
witn  12  X  12-inch  timbers  securely  bolted  to  the 
girder  plank.  The  bents  are  then  diagonally 
braced  with  "-k^  braces  of  5  x  lo  on  each  side, 
making  four  in  nimiber/  dividing  the  said  bent 
into  two  panels,  that  is,  a  set  of  braces  e.xtend 
from  the  girder  either  way  from  the  centre  of 
the  wharf  to  a  point  at  the  underside  of  the  deck 
line,  distant  from  the  outside  of  wharf  one 
fourth  of  its  entire  width.  From  the  outside 
of  wharf,  at  this  same  lower  girder,  another 
set  extends  to  the  bottom  deck,  and.  meeting  the 
first  set.  they  are  bolted  to  each  pile  at  each 
intersection  with  galvanized  screw  bolts.  The 
stringer '  system    is    composed    of    an    outside 


They  are  placed  about  6  inches  apart  and  »m 
fastened  to  vertical  furring  pieces  of  8  x  12-inch 
yellow  pine  which  are  bolted  to  the  front  row  of 
standard  piles  in  each  bent,  these  piles  being 
surfaced  off  to  receive  them.  The  two  outer 
bents  arc  constructed  as  to  spacing,  protection, 
number  of  piles  and  braces  as  are  the  New 
York  wharves.  They  have  _  rounded  corners, 
white  oak  fender  piles,  and  in  addition,  fender 
piles  at  the  ends  of  these  two  outer  bents ;  they 
have  also  brace  piles  and  corner  bands  and 
chocks  connecting  fender  piles. 

Comparisons. —  Comparing  the  construction 
of  eastern  wharves  with  those  of  San  Francisco, 
leaving  aside  those  parts  in  the  eastern  wharves 
which  are  designed  to  resist  the  floating  ice,  the 
details  of  the  construction  of  the  San  Francisco 
wharves  are  simpler;  having  no  gains  or  tenons, 
they  are  not  so  apt  to  suffer  from  dry  rot;  and 
the  fact  of  having  but  few  joints  in  caps  and 
stringers,  they  are,  consequently,  in  this  respect 
superior  to  the  eastern  structures.  The  con- 
struction of  the  San  Francisco  wharves  is, 
however,  greatly  owing  to  the  better  materials 
at  their  disposal,  and  for  which  *W.  coast  is 
famous.    The  length  of  timbers  for  wharf  con- 
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struction  in  the  East  very  rarely  exceeds  40 
feet,  but  generally  timbers  up  to  30  feet  in 
length  only,  are  specified  and  used.  In  San 
Francisco  wharves,  timbers  of  from  60  to  100 
feet  and  over  in  length  are  frequently  employed 
and  are  to  be  had  with  only  a  very  small  addi- 
tional cost.  With  piles  it  is  the  same,  in  East- 
ern wharf  construction ;  a  pile  60  feet  long  is 
considered  a  very  long  pile,  whereas  on  the 
Pacific  coast,  piles  from  100  to  130  feet  in  length 
can  be  had  at  any  time.  The  life  of  the  super- 
structure of  the  above  described  wharves,  espe- 
cially if  covered  with  sheds  and  buildings,  is 
from  15  to  25  years,  aside  from  the  actual  wear 
of  the  planking,  but  in  sea  water  the  life  of  an 
unprotected  pile  is  from  six  months  to  three 
years  owing  to  the  ravages  of  the  marine  pests. 
Marine  Pests. —  The  most  destructive  of 
these  are  the  Teredo  Navalis  or  ship  worm  and 
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Fio.  3. —  Detail  of  Wooden  Cylinder. 


the  Limnoria  Terebrans.  The  teredo  navalis 
is  worm-sliaped  being  from  6  inches  to  14  inches 
in  length  and  one  fourth  of  an  inch  in  diameter. 
It  is  of  gelatinous  nature  and  translucent.  Its 
head  is  provided  with  calcareous  substance  or 
shell  in  two  parts  working  on  a  hinge  which  per- 
forms the  office  of  an  auger.  The  head,  like 
the  body,  completely  fills  the  cavity  bored  and 
the  outward  appearance  of  the  pile  attacked 
shows  no  indication  of  the  destruction  going  on 
within.  Having  once  entered  the  timber  it  never 
works    out    nor    will    one   cross   another   hole 


although  they  are  sometimes  less  than  1-32 
of  an  inch  apart,  or  from  the  surface.  The 
teredo  enters  the  timber  at  the  g:round  level 
and  works  upward,  generally  about  2  feet  above 
low  water  although  it  will  attack  floating  tim- 
ber and  I  have  found  the  wooden  floats  or 
buckets  of  a  ferry  steamer  making  half  hour 
trips  for  18  hours  at  a  stretch  and  almost  con- 
stantly in  motion,  completely  destroyed  by  the 
teredo.  It  was  a  theory  at  one  time  that  the 
bark  on  a  pile  was  a  protection  against 
the  Teredo.  While  this  is  true  to  a  certain 
extent,  I  have  seen  piles  taken  from  some  of  the 
old  wharves  in  San  Francisco  Bay  that  were 
badly  eaten  by  these  worms,  the  bark  being 
otherwise  intact.  The  limnoria  terebrans  re- 
sembles a  wood  louse  in  appearance.  It  is  about 
the  form  and  size  of  a  grain  of  wheat ;  it  works 
between  high  and  low  water  and  is  very  de- 
structive. It  completely  destroys  the  pile  be- 
tween the  tide  lines  avoiding  all  metal  fastenings 
and  knots  in  the  wood.  The  borings  are  so 
close  together  that  the  wood  is  completely  dis- 
integrated; ends  and  joints  of  timbers  seem  to 
be  the  most  favorable  points  of  attack.  The 
protection  of  piles  and  timbers  from  these  ma- 
rine pests  has  been  the  study  of  engineers  and 
scientists  for  many  years  and  millions  have  been 
expended  on  experiments  with  varying  success. 
In  the  direct  preservation  of  piles  proper,  two 
methods  have  been  followed.  The  first  and 
longest  in  use  is  impregtiating  it  with  chemicals 
that  are  destructive  to  animal  life  and  the  second 
is  by  covering  the  pile  with  an  insoluble  armor 
or  artificial  bark  impervious  to  the  worms. 

Creosoling. —  Without  doubt  the  creosoting 
process  is  the  most  valuable  and  efficient  of  all 
processes  known  for  prolonging  the  life  of  tim- 
ber. The  process  was  invented  in  England 
about  the  same  time  that  kyanizing  and  the  other 
metallic  salt  antiseptics  came  into  use;  it  has 
survived  all  other  processes  and  is  used  to  a 
greater  extent  than  any  other  method  both  in 
Europe  and  this  country.  The  creosote  is  de- 
rived from  the  destructive  distillation  of  wood 
and  coal  and  consists  of  oil  products  designated 
as  dead  oil  when  derived  from  the  distillation 
of  coal  or  coal  tar  and  wood  creosote  oil  when 
derived  from  the  distillation  of  wood  or  wood 
tar.  The  dead  oil  contains  naphthaline,  phenic 
or  carbolic  acid  and  other  powerful  antiseptics 
which  change  the  chemical  nature  of  the  sap  by 
forming  therewith  soluble  compounds  while  the 
naphthaline  rendered  sufficiently  fluid  by  prelim- 
inary heating,  enters  the  wood  cells,  solidifies 
and  becomes  permanently  fixed,  mechanically 
coating  and  protecting  the  fibres  against  forma- 
tion of  fungi.  The  wood  creosote  contains  par- 
affine,  pyroligneous  acid  and  other  antiseptics. 
Advantages  claimed  for  this  oil  are  that  its  pene- 
trating power  is  much  greater  and  less  expensive 
than  dead  oil  and  that  it  is  equally  insoluble  in 
water.  The  limited  use  of  this  oil  seems  to  con- 
firm these  claimed  advantages  but  cannot  be 
considered  conclusive  until  more  definitely 
established  by  further  experience  and  the  test 
of  time.  All  experts  on  preservation  of  timber 
agree  on  one  point  and  that  is  that  the  density 
of  timber  must  be  favorable  to  impregnation ;  in 
other  words,  only  open  pored  timbers  should  be 
used  for  treatment  with  creosote,  this  having 
the  least  liquidity  and  therefore  the  hardest  of 
all    preservative    chemicals    to    force   into   and 
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thoroughly  impregnate  the  wood.'  The  Oregon 
pine  or  yellow  fir  used  on  the  Pacific  coast  is 
considered  too  dense  to  permit  a  thorough  im- 
pregnation and  if  treated  with  creosote  requires 
a  longer  steaming  and  a  greater  heat  to  extract 
the  sap  and  open  the  pores  and_  also  a  greater 
pressure  to  force  the  material  into  the  wood. 
The  consequences  therefrom  have  been  check- 
ing and  cracking  the  timber  making  it  brittle 
and  when  used  for  piles  has  checked  them  so 
extensively  that  the  limnoria  has  found  in  and 
behind  these  cracks  sheltered  places  in  which 
it  has  done  its  destructive  work  under  cover 
and  more  rapidly  than  when  exposed  to  swell 
and  current.  It  has  also  made  examination  of 
those  piles  more  difficult  as  the  outer  shell  of 
the  pile  wais  apparently  unattacked  while  the 
inner  portion  oi  the  same  was  entered  and  de- 
stroyed by  the  limnoria.  All  authorities  in 
writing  on  the  preservation  of  piles  for  marine 
work  seem  to  ignore  the  existence  of  the  lim- 
noria terebrans.  In  my  opinion  it  is  much 
more  destructive  on  the  Pacific  coast  than  is  the 
teredo  and  while  a  pile  that  has  been  thoroughly 
creosoted  will  resist  the  teredo,  even  if  some- 
what checked,  the  limnoria  will  find  the  slight- 
est opening  and  destroy  the  pile.    There  have 


substantial.  Another  protection  against  thest 
marine  pests  is  what  is  known  as  the  built  pile: 
it  consists  of  a  pile  built  up  from  a  core  of  o  x  o 
with  i-inch  boards  until  the  same  forms  a  pile 
12  inches  square,  each  layer  being  tarred  and 
sanded.  It  is  built  on  the  theory  that  the 
teredo  is  loath  to  cross  a  seam  and  the  test 
pile  taken  from  Section  I.  of  the  seawall,  a  par- 
ticular feeding  ground  of  the  teredo,  after  lo 
years'  immersion,  verified  this  theory.  But  this 
was  a  case  of  again  ignoring  the  ever  active 
limnoria  and  piles  built  since  have  shown  that 
the  limnoria  found  a  home  in  the  seams  of  the 
boards  of  which  the  pile  was  constructed. 
However,  an  improvement  was  made  in  the 
details  of  construction,  at  my  suggestion,  which 
has  resulted  in  keeping  the  limnoria  out,  and 
that  was  the  placing  of  ship  felt  between  the 
last  two  layers  of  boards  from  high  water  to  3 
feet  below  low  water  (limnoria  working  only 
between  high  and  low  water).  The  result  has 
been  quite  satisfactory,  although  I  think  that 
a  time  test  of  a  large  quantity  of  piles  is  the 
only  satisfactory  one.  In  many  of  the  govern- 
ment piers  where  the  teredo  and  limnoria  are 
particularly  active,  numerous  iron  piles  have 
been  used,  both  wrought  and  cast    These  are 


Fig.  4. —  Side  Elevation. 


been  several  methods  for  the  preservation  of 
piles  in  San  Francisco  harbor  by  means  of  an 
exterior  covering  or  artificial  bark,  some 
of  which  have  been  more  or  less  successful,  the 
success  depending  upon  the  durability  of  the  cov- 
ering, or,  in  other  words,  the  life  of  the  pile 
is  the  life  of  the  artificial  bark.  The  one  mak- 
ing the  best  showing,  from  the  fact  that  it  has 
been  the  longest  in  use,  is  what  is  known  as  the 
Paraffine  Paint  Company's  method.  It  consists 
of  a  covering  of  P.  &  B.  pile  covering,  covered 
with  battens  which  have  been  treated  with  P.  & 
B.  paint.  I  think  the  secret  of  the  success  of 
this  process  is  the  fact  that  it  is  applied  cold. 
Previous  coverings  of  this  character  having  been 
applied  hot  to  a  wet  pile,  no  adhesion  was 
obtained  between  covering  and  the  pile  for  the 
reason  that  the  hot  material  draws  the  moisture 
to  the  surface.  This  difficulty  claims  to  have 
been  avoided  by  the  parties  using  what  is  known 
as  the  Perfection  Process,  by  kiln-drying  the 
piles  before  covering.  Said  process  consists  in 
covering  the  piles  spirally  with  a  double  thick- 
ness of  burlap  treated  with  asphalt,  the  applica- 
tion or  winding  of  the  burlap  being  done  by 
means  of  a  large  lathe  in  which  the  piles  are 
turned.  This  covering  has  not  had  sufficient 
time  test  to  pass  on  its  merit,  although  it  looks 


prohibitory  in  many  places  for  the  reason  of  the 
excessive  cost  of  the  material  and  construction, 
most  of  the  piles  having  either  to  be  screwed 
into  the  bottom  or  driven  with  a  water  jet 
Another  objection  is  the  rapid  destruction  by 
oxidization  of  the  joints  in  the  bracing  system. 
Cylinder  Construction. —  A  mode  of  construc- 
tion which  has  been  very  successful  on  the 
Pacific  coast  was  invented  by  the  writer  and  has 
been  in  use  in  the  San  Francisco  harbor  for  the 
past  ten  years  and  has  not  as  yet  shown 
any  latent  defects.  _  It  is  what  is  known  as  the 
wooden  cylinder  pier  construction.  (See  Fig. 
2.)  The  foundation  proper  consists  of  cylinders 
of  concrete  and  piles  placed  about  15  feet  on 
centres.  The  details  of  construction  are  as  fol- 
lows :  The  core  consists  of  one  or  more  piles, 
generally  three ;  these  are  driven  to  a  firm 
foundation  and  are  left  at  different  heights  from 
the  finished  top  of  the  proposed  wharf,  for  ex- 
ample, say  one  pile  is  50  feet  in  length,  one 
55  feet  and  one  60;  this  is  for  two  reasons:  first, 
for  economy,  as  in  the  San  Francisco  Bay_  most 
of  the  piles  depend  absolutely  on  the  friction  of 
the  mud  for  sustaining  purposes  (there  being 
no  known  bottom)  and  it  will  readily  be  sten 
that  the  50-foot  piles  will  be  as  deep  in  the  mud 
as  the  60;  secondly,  it  admits  of  a  larger  body  of 
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concrete  at  the  top  of  the  cylinder  where  re- 
quired. After  this  cluster  of  piles  is  driven, 
there  is  then  driven  over  and  encircling  same  a 
wooden  stave  cylinder,  generally  four  feet  inside 
diameter;  these  staves  are  from  3  to  4  inches 
thick  and  bound  together  with  wrought  iron 
hoops  having  adjustable  lugs;  these  hoops  are 
placed  about  2  feet  on  centres  and  the  cylinder 
is  made  perfectly  water  tight.  It  is  driven  with 
an  ordinary  pile  driving  machine  to  from  10  to  15 
feet  into  the  mud.  The  water  and  mud  in  the 
interior  is  then  pumped  out  to  a  depth  of  from  2 
feet  to  5  feet  below  the  mud  on  the  outside;  then 
inside  of  this  cylinder  of  wood,  between  it  and 
the  piles,  is  placed  an  interior  cprlinder  of  ex- 
panded metal  or  similar  metallic  mterstitial  web 
about  I  foot  less  in  diameter  than  the  interior 
of  the  wooden  cylinder.  The  interior  is  then 
filled  with  a  rich  concrete  of  hydraulic  cement 
and  broken  rock.  The  cylinder  pier  is  complete 
and  forms  a  teredo  proof  concrete  pier,  having  a 
wooden  core  reinforced  with  an  interstitial  web 
of  expanded  metal  and  protected  for  at  least 
four  years  with  an  iron  bound  wooden  jacket 
(See  Fig.  3.)  These  cylinders  are  then  capped 
with  caps  of  structural  steel,  generally  two  15- 
inch  I  beams  and  the  balance  of  the  superstruc- 
ture is  as  in  the  ordinary  wharf.  The  fender 
system  is  somewhat  different  from  that  in  gen- 
eral use  and  is  as  follows:  The  fender  piles 
are  driven  in  pairs  about  10  feet  apart  and  about 
I  foot  away  from  the  wharf  proper;  they  are 
connected  together  longitudinally  with  a  ribbing 
composed  of  three  timbers  both  at  the  surface 
and  below  the  top  of  wharf.  (See  Fig.  4.)  _  Be- 
tween these  fender  piles  and  the  outside  stringer 
are  placed  a  nest  of  heavy  spiral  springs  simi- 
lar to  those  used  on  a  buffer  in  a  freight  car. 
This  is  the  only  direct  connection  between  the 
wharf  proper  and  the  fenders ;  the  upper  ribbing 
at  the  surface  of  the  wharf  acts  in  the  dual 
capacity  of  a  curb  for  the  wharf  and  a  support 
for  the  fender  line.  This  spring  fender  line 
saves  the  jar  to  both  vessel  and  wharf  and  in 
ordinary  choppy  weather  there  is  not  the  slight- 
est motion  to  the  wharf ;  it  also  saves  the  wear 
on  the  fender  piles  as  these  last  but  from  one  to 
two  years,  due  to  wear  and  breakage.  For  ex- 
ample, in  pier  No.  12,  San  Francisco,  used  by 
the  United  States  transport  steamers,  the 
fender  piles  with  the  spring  system  have  been 
in  use  smce  1896  without  a  single  renewal,  while 
at  pier  No.  4  used  by  steamers  of  half  the  ton- 
nage, all  the  fenders  have  been  renewed  twice 
in  that  period  of  time.  There  are  at  present 
constructed  in  San  Francisco  harbor  and  in 
course  of  construction,  seven  of  these  wharves 
100  feet  wide,  600  feet  long,  and  six  wharves  120 
feet  wide  and  800  feet  long,  aggregating  a  cost 
of  $1,000,000,  and  also  at  Long  Beach,  Cal.,  near 
Los  Angeles,  a  double  deck  pleasure  wharf  cost- 
ing $100,000.  The  cylinder  pier  system  construc- 
tion has  been  used  by  the  Santa  Fe  System,  the 
North  Shore  Railroad  Company,  and  the  San 
Francisco,  Oakland  and  San  Jose  Railway  Corn- 
pany,  and  is  to  be  used  by  the  Pacific  Mail 
Steamship  Company  in  the  construction  of  four 
new  piers.    See  Dock;  Pier. 

Howard  C.  Holmes, 
Chief  Engineer,  San  Francisco  Dry  Dock  Co. 

What  Cheer,  Iowa,  city  in  Keokuk 
County ;  on  Coal  Creek,  and  on  the  Chicago  &  N., 
and  the  Burlington,  C.  R.  &  N.  R.R.'s;  about  70 


miles  southeast  of  Des  Moines.  It  is  in  an  agri- 
cultural and  coal  mining  region,  and  has  several 
industries  connected  with  farm  and  dairy  prod- 
ucts. It  has  six  churches.  The  two  banks  have 
a  combined  capital  of  $80,000.  Pop.  (1880)  719; 
(1890)  3,246;  (1900)  2,746;  (1910  est.)  3,000. 

What-cheer,  in  Rhode  Island,  a  watch- 
word or  shibboleth,  derived  from  the  fact  that 
the  Indians  of  the  colony  thus  greeted  Roger 
Williams  and  his  companions,  when  they  first 
landed  on  the  Sekonk  River  near  the  present 
site  of  Providence.. 

Whatcom,  hwot'kom,  Wash.,  city,  county- 
seat  of  Whatcom  County;  on  Bellingham  Bay, 
and  on  the  Great  Northern,  the  Northern  P.,  and 
the  Bellingham  Bay  &  B.  C.  R.R.'s;  about  79 
miles  north  of  Seattle.  It  has  an  excellent 
harbor,  and  steamer  communications  with  the 
Puget  Sound  and  the  Pacific  ports.  A  State 
road  extends  over  the  Cascade  Mountains,  across 
the  Mount  Baker  Pass,  to  the  gold  and  silver 
mines  and  to  the  grazing  lands  on  the  Columbia 
River.  Four  miles  from  the  city  is  the  Corn- 
wall coal  mine.  The  water-supply  (gravity  sys- 
tem) is  obtained  from  Lake  Whatcom,  four 
miles  distant.  The  city  has  a  good  sewerage 
system,  electric-light  plant,  and  electric  railway. 
The  court-house,  city  hall,  schools,  and  churches 
are  the  principal  buildings.  It  has  the  State 
Normal  School,  a  high  school,  graded  elementary 
schools,  and  a  library.  The  three  banks  have 
a  combined  capital  of  $215,000  and  deposits 
(1903)   amounting  to  $1,251,280. 

In  December  1890  the  old  city  of  Whatcom 
and  the  town  of  Sehome  were  consolidated  and 
called  New  Whatcom.  In  1901  the  name  was 
changed  to  Whatcom.  Pop.  (1890)  Whatcom, 
4,059;  Sehome,  2,700;  total,  6,759;  (iQOo)  6,834; 
(1910  est.).  8.00C. 

Whately,  hwat'lT,  Richard,  English  pre- 
late. Archbishop  of  Dublin :  b.  London  i  Feb. 
1787;  d.  Dublin  8  Oct.  1863.  He  was  educated 
at  Oriel  College,  Oxford,  and  in  1819  made  his 
first  appearance  as  an  author  by  publishing  his 
since  famous  'Historic  Doubts  relative  to  Napo- 
leon Bonaparte.*  This  pamphlet  is  among  the 
most  popular  of  the  author's  writings,  more  than 
12  editions  of  it  having  been  published.  Its 
object  is  to  show  that  objections  of  the  same 
kind  as  those  brought  forward  by  skeptical 
writers  of  the  truth  of  the  gospel  narratives, 
founded  on  apparent  inconsistencies  and  absurdi- 
ties in  these  narratives,  may  be  brought  against 
any  well  known  and  incontrovertible  piece  of 
history,  such  as  that  of  Napoleon  Bonaparte. 
In  1822  Whately  delivered  the  Bampton  lectures 
at  Oxford,  <0n  the  Use  and  Abuse  of  Party 
Feeling  in  Matters  of  Religion.'  The  same  year 
he  received  the  living  of  Halesworth  in  Suffolk, 
and  was  appointed  principal  of  Saint  Alban's 
Hall,  Oxford,  in  1825.  In  1825  he  published 
'Essays  on  Some  of  the  Peculiarities  of  the 
Christian  Religion'  (7th  ed.  i860).  A  second 
series  of  essays  'On  Some  Difficulties  in  the 
Writings  of  Saint  Paul  and  in  Other  Parts  of  the 
New  Testament'  appeared  in  1828  (6th  ed.  1849)  ; 
and  a  third  series,  'The  Errors  of  Romanism 
traced  to  their  Origin  in  Human  Nature,'  in 
1830  (Sth  ed.  1856).  In  1825  was  published  per- 
haps the  most  widely  known  of  his  works,  'The 
Elements  of  Logic,'  and  the  scarcely  less  popu- 
lar 'Elements  of  Rhetoric'  in  1828.  Both  have 
passed  through  many  editions,  and  Uke  all  iiili 
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writings  are  marked  by  force  of  style,  clearness 
of  arrangement,  and  homely  yet  felicitous  illus- 
tration. Whately  was  appointed  professor  of 
political  economy  in  1830.  The  lectures  he  then 
delivered  were  afterward  published  under  the 
title  of  'Introductory  Lectures  on  Political 
Economy.  >  In  Oxford  Whately  stood  in  the 
front  rank  of  those  who  held  liberal  views  in 
ecclesiastical  and  social  matters,  and  among 
these  his  earnest  love  of  truth,  his  contempt  for 
arguments  resting  solely  on  tradition,  and  the 
keenness  of  his  logic,  gave  him  great  influence. 
By  his  theological  and  other  writings,  and  by  the 
part  he  had  taken  in  political  affairs,  especially 
the  support  he  had  given  to  the  Catholic  Eman- 
cipation measure,  his  name  and  abilities  became 
well  known,  and  1831  he  was  appointed  arch- 
bishop of  Dublin^  and  bishop  of  Glendalough. 
The  cause  of  national  education  in  Ireland  he 
warmly  embraced,  and  for  20  years  was  an 
active  and  influential  member  of  the  board.  But 
in  1853,  Dr.  CuUen  and  the  Roman  Catholic 
party  having  objected  to  a  treatise  on  the  'Evi- 
dences of  Christianity,'  composed  by  Whately, 
and  used  in  the  schools,  and  having  procured 
its  withdrawal,  the  prelate  resigned  his  seat  at 
the  board.  Whately  was  distinguished  by  hon- 
esty, love  of  truth,  and  princely  liberality.  In 
manner  he  was  somewhat  rough  and  careless 
—  the  reaction,  as  he  said,  from  the  painful 
sensitiveness  with  which  he  had  been  troubled 
in  his  youth.  His  conversation  was  rich  in  joke, 
and  pun,  and  witty  repartee;  and  he  was  fond 
of  trapping  and  puzzling  his  opponents  by  logical 
quibbles,  though  no  man  could  be  sharper  in  de- 
tecting a  fallacy  in  another's  reasoning.  Consult 
'Life  and  Correspondence  of  R.  Whately,  D.D,> 
by  his  daughter,  E.  J.  Whately  (1866). 

Wheat  Wheat  belongs  to  the  Hordeae 
tribe  of  the  Graminea  or  grass  family.  There 
are  four  principal  kinds  or  sub-races :  common 
wheat  {Triticum  salk-um  vulgare),  Egyptian 
and  English  wheat  (Triticum  sativum  turgi- 
dum),  flint  wheat  (Triticum  sativum  durum), 
to  which  the  durum  and  macaroni  varieties  be- 
long, and  a  dwarf  variety  (Triticum  sativum 
compactum),  supposed  to  have  been  the  kind 
produced  in  ancient  times.  Each  sub-race  is  in 
turn  di"ided  into  many  varieties.  The  wheat 
most  generally  cultivated  and  in  most  common 
use  for  bread  purposes  is  Triticum  sativum  vul- 
gare, although  varieties  of  durum  and  spelt  are 
extensively  grown  in  some  localities. 

Wheat  is  of  ancient  origin  and  was  culti- 
vated by  prehistoric  races,  as  the  Swiss  Lake- 
Dwellers.  In  the  earliest  writings  it  is  men- 
tioned, and  samples  which  are  not  materially 
different  from  similar  modern  varieties  have 
been  found  in  a  fair  state  of  preservation  in  an- 
cient tombs.  Attempts  have  been  made  to  ger- 
minate this  "mummy  wheat,*  but  without  suc- 
cess. The  Chinese  claim  that  wheat  was  used  by 
them  as  food  2,700  years  before  the  Christian 
era  and  in  Egypt  its  use  as  food  appears  even  to 
ante-date  this  period.  A  number  of  varieties 
have  been  cultivated  from  early  times,  as  spelt, 
durum,  and  winter  and  spring  varieties  of 
Triticum  sativum  _  vulgare.  Wheats  produced 
in  different  countries  have  been  subject  to  dif- 
ferent climatic  and  soil  conditions  as  well  as  to 
different  methods  of  cultivation  until  material 
changes  have  taken  place  and  numerous  hard 
and  soft  varieties  have  been  produced.    TTiere 


appears  to  be  no  authentic  record  of  wheat 
growing  wild  and  sowing  itself  without  the  help 
of  man. 

The  world's  wheat  crop  normally  amounts 
to  about  2,720,000,000  bushels,  of  which"  the  Euro- 
pean countries  produce  a  little  more  than  half. 
At  present  the  United  States  is  the  greatest 
wheat  growing  country.  In  1901  the  yield  was 
over  720,000,000  bushels.  There  are  large  wheat 
areas  in  the  northwestern  possessions  of  British 
North  America  which  have  not  yet  been  brought 
under  full  cultivation.  This  will  increase  UJe 
wheat  producing  belt  of  North  America  by  add- 
ing a  strip  about  1,500  miles  long  by  300  miles 
broad.  There  also  are  large  undeveloped  wheat 
regions  in  South  America,  particularly  in  the 
Argentine  Republic,  and  it  is  claimed  that  some 
parts  of  Siberiaare  suitable  for  wheat  produc- 
tion. Thus  it  is  evident  that  there  are  vast 
areas  of  fertile  virgin  soil  yet  to  be  brought 
under  wheat  cultivation. 

Wheat  can  be  grown  on  a  variety  of  soils. 
It  thrives  best,  however,  and  produces  largest 
yields  upon  rich  alluvium,  and  soils  formed 
from  different  kinds  of  rock  thoroughly  disin- 
tegrated and  mixed  with  vegetable  mold.  The 
wheat  soils  of  the  northwestern  wheat  region 
of  the  United  States  are  largely  of  glacial  for- 
mation and  composed  of  clay  and  silt  with  small 
amounts  of  fine  sand  and  containing  liberal 
amounts  of  alkaline  matter,  particularly  disin- 
tegrated limestone.  The  best  wheat  soils  are 
rich  in  humus  (decaying  vegetable  matter), 
which  through  decay  supplies  nitrogen,  one  01 
the  principal  elements  used  by  the  wheat  plant 
for  the  formation  of  gluten.  The  chemical  com- 
position of  a  wheat  soil  of  high  productiveness 
from  the  Red  River  Valley  of  the  North  is  as 
follows : 
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Nitrogen  in  volatile  matter.. 

0.89 

O.II 

The  tendency  in  wheat  farming  upon  new 
soils  has  been  to  grow  the  crop  for  a  number  of 
years  without  practising  rotation  or  using  fer- 
tilizers. After  a  time  this  results  in  reduced 
yields  and  an  inferior  crop,  due  in  part  to  the 
loss  of  nitrogen  from  the  land.  Wheat  does 
not  remove  a  large  amount  of  gross  fertility 
from  the  soil,  but  exclusive  wheat  culture  on 
virg^in  soil  causes  a  rapid  decay  of  the  humus 
and  a  consequent  loss  of  nitrogen,  one  of  the 
elements  of  which  humus  is  composed.  When 
wheat  is  grown  along  with  other  farm  crops  in 
a  good  rotation  and  manures  are  intelligently 
used  the  wheat  does  not  have  an  exhausting  ef- 
fect upon  the  soil. 

The  yield  of  wheat  ranges  from  10  bushels 
and  less  to  30  bushels  and  more  per  acre.  In 
countries  where  land  is  expensive,  and  intensi- 
fied farming  is  practised,  the  yield  per  acre  ia 
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generally  larger  than  in  new  regions  where  more 
land  is  available.  The  yield  per  acre  of  wheat 
in  the  United  States  is  much  less  than  the  soils 
are  capable  of  producing. 

Formerly  plowing  was  done  with  a  bent  stick 
or  wooden  plow,  the  wheat  was  sown  broadcast 
by  hand,  the  crop  was  cut  with  the  cradle  and 
bound  in  sheaves  by  hand,  and  finally  thrashed 
with  the  flail  or  by  the  trampling  of  horses.  Im- 
provements in  machinery,  as  steam  and  gang 
,  plows,  seeders,  reapers,  self-binders,  and  thrash- 
ers, have  greatly  reduced  the  cost  of  production 
and  increased  the  world's  supply  of  wheat 
Equally  as  great  have  been  the  advances  _  in 
transportation,  storage  and  milling  facilities. 
Wheat  is  now  transported  in  specially  con- 
structed freight  cars  and  boats,  and  stored  in 
large  elevators  in  which  120,000  bushels  are 
placed  in  one  compartment,  when  formerly  it 
was  often  transported  on  horse  or  mule  back  in 
tags,  loaded  and  unloaded  h^  hand  and  stored 
in  small  bins  in  g^ranaries.  The  milling  process 
has  developed  from  crushing  between  two  stones 
to  reduction  by  steel  rolls. 

Wheat  is  subject  to  a  number  of  diseases,  as 
rusts,  smut,  and  other  vegetable  parasitic  dis- 
eases, many  of  which  have  been  studied  and  are 
now  in  part  capable  of  being  controlled.  The 
smuts  are  destroyed  by  treating  the  seed  wheat 
with  chemicals  which  kill  the  smut  spores,  while 
the  rusts  are  held  in  check  by  destroying  the 
host  plants,  as  the  barberry,  upon  which  the 
parasite  spends  part  of  its  cycle  of  life.  There 
are  a  number  of  insect  pests  which  often  cause 
great  destruction  of  the  crop,  as  grasshoppers, 
frit  flies,  Hessian  flies,  and  chinch  bugs.  Eco- 
nomic entomologists  have  done  much  to  save 
the  wheat  crop  from  insect  ravages. 

The  wheat  kernel  is  surrounded  by  a  seed 
pod  composed  of  cellulose  which  constitutes  the 
outer  layer  and  is  called  the  pericarp.^  The  sec- 
ond covering  or  episperm,  which  is  just  within 
the  pericarp,  consists  of  the  outer  and  inner 
integuments.  The  perisperm  or  third  bran  layer 
is  a  thin  mass  of  collapsed  cells.  The  aleurone 
layer  —  so-called  gluten  cells  —  is  composed 
mainly  of  nitrogenous  matter  and  lies  within 
the  three-bran  layers.  The  endosperm  or  floury 
portion  constitutes  about  80  per  cent  of  the 
wheat  kernel  and  is  within  the  three-bran  layers 
and  aleurone  cells.  The  germ  or  embryo  plant 
is  stored  in  the  lower  part  of  the  kernel  where 
its  outline  can  be  traced  by  the  indentations, 
the  germ  makes  up  about  6  per  cent  of  the 
kernel,  the  bran  layers  about  10,  while  about  86 
per  cent  is  present  in  the  aleurone  and  endo- 
sperm. The  relation  of  the  different  parts,  one 
to  the  other,  as  bran  to  endosperm,  varies  in 
different  kinds  and  varieties  of  wheat,  some 
producing  a  larger  amount  of  flour  than  others 
and  some  more  bran. 

The  character  of  the  wheat,  as  starchy  or 
glutinous,  is  determined  largely  by  soil  and  cli- 
mate. A  short,  forcing  growing  season  and  a 
fertile  soil  have  a  tendency  to  produce  glutinous 
wheat,  while  the  opposite  conditions  produce 
starchy^  wheat.  When  hard  glutinous  seed 
wheat  is  sown  in  regions  which  produce  starchy 
soft  wheats,  the  hard  wheat  gradually  changes 
its  character  and  in  about  two  years  becomes 
starchy.  Whether  a  wheat  is  hard  or  soft  de- 
pends upon  the  amount  and  character  of  its 
gluten.  Hard  wheats  usually  contain  over  12 
per  cent  gluten,  of  which  55  to  65  per  cent  is  in 


the  form  of  gliadin,  an  alcohol  soluble  proteid; 
while  soft  wheats  contain  less  gluten,  but  gluten 
of  a  higher  gliadin  content.  See  article  on 
Bread  and  Bread  Making  for  influence  of  glu- 
ten on  quality  of  bread. 

Extensive  experiments  have  been  performed 
by  Lawes  and  Gilbert  of  Rothamsted,  England, 
to  determine  th«  influence  which  different 
kinds  of  fertilizers  have  upon  the  wheat  crop. 
They  have  shown  that  fertilizers  influence  the 
yield  more  than  the  composition  of  wheats  and 
that  it  is  not  possible  by  means  of  fertilizers 
alone  to  materially  increase  the  amount  of  starch 
or  gluten.  Climatic  conditions  effect  the  compo- 
sition to  a  greater  extent  than  do  fertilizers. 
Wheats  grown  upon  the  same  soil  in  different 
years  show  gfreater  variations  in  composition 
than  wheats  gjrown  the  same  year  but  differently 
fertilized. 

Different  varieties  of  wheat  when  grown 
under  the  same  conditions  are  fairly  constant 
in  composition.  In  protein  content,  wheats 
range  from  8  to  18  per  cent  The  most  nitrog- 
enous wheats  do  not  necessarily  make  the  most 
glutenous  flours,  as  frequently  a  large  portion 
of  the  nitrogen  is  in  the  germ  and  offals. 

The  g^rading  of  wheat  is  based  entirely  upon 
the  physical  qualities  as  weight  per  bushel, 
color,  and  plumpness.  Smut  and  blemishes, 
caused  bjr  unfavorable  climatic  conditions,  are 
also  considered  in  grading  wheat.  When  new 
wheat  is  stored  in  elevators,  a  slight  fermenta- 
tion change  takes  place  known  as  'sweating.* 
If  the_  wheat  is  sound  this  change  is  slightly 
beneficial  for  flour  production,  as  it  increases  the 
keeping  qualities  01  the  flour.  Unsound  wheats, 
as  those  which  are  bleached,  frosted,  imma- 
ture and  sprouted,  usually  have  a  somewhat 
different  composition  from  fully  matured  wheat. 
Such  wheats  usually  contain  a  larger  amount 
of  soluble  proteids,  soluble  carbohydrates,  and 
organic  acids  than  normal  wheats.  Damaged 
wheats  generally  yield  a  smaller  amount  of  flour 
as  well  as  flour  of  poor  keeping  qualities. 

It  is  not  possible  to  make  accurate  compari- 
sons as  to  composition  of  wheats  g^rown  in 
different  countries.  It  will  frequently  be  found 
that  wheats  grown  in  different  localities  of  the 
same  country  vary  as  much  in  composition  as  do 
wheats  grown  in  different  countries. 

Wheat  contains  slightly  more  protein  and 
less  starch  than  com,  oats,  rye,  or  barley.  Oats 
from  which  the  hulls  have  been  removed  con- 
tain more  protein  and  fat  than  wheat.  The 
difference  in  composition  between  wheat  and  the 
other  cereals  is  not  large  and  occasionally  indi- 
vidual samples  of  com  or  rye  will  be  found 
containing  more  protein  than  individual  samples 
of  wheat.  Wheat  differs  in  composition  from 
all  other  cereals  in  that  its  gluten  is  composed 
of  the  two  proteids,  gliadin  and  glutenin.  This 
gives  flour  its  bread-making  value.  No  other 
cereal  except  rye  contains  a  gluten  that  is  capa- 
ble of  expanding  and  formmg  a  light  porous 
loaf.  Because  of  its  unique  composition  no 
other  cereal  can  take  the  place  01  wheat  for 
bread-making  purposes. 

Numerous  experiments  have  been  made  to 
improve  the  quality  of  wheat  by  selection  of 
seed,  and  by  breeding  and  crossing  of  standard 
varieties.  Wheat  responds  readily  to  such  tests, 
but  unless  great  care  is  taken  it  as  readily  re- 
verts to  its  original  condition.  In  the  United 
States  two  main  classes  of  wheat  are  produced. 
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Namely:  winter  and  S4irin^  wheat,  of  which  there 
are  a  number  of  varieties,  as  white  and  red 
winter  wheat,  Oregon  Club,  Blue  Stem,  Scotch 
Fife,  etc.  Minnesota, 'North  and  South  Dakota, 
and  northern  Iowa  constitute  the  main  spring 
wheat  region;  spring  wheat  is,  however,  grown 
in  other  localities. 

The  wheat  plant  assimilates  its  mineral  food 
and  nitrogen  from  the  soil  at  a  rapid  rate.  In 
the  case  of  spring  wheat,  by  the  time  the  crop 
is  half  grown,  over  three  fourths  of  the  min- 
eral food  and  nitrogen  needed  for  construction 
purposes  have  been  taken  from  the  soil.  Wheat 
IS  not  a  strong  feeding  plant  and  taking  its 
food  from  the  soil  in  so  comparatively  short 
a  time,  the  soil  must  be  in  a  high  state  of  pro- 
ductiveness in  order  to  yield  a  good  crop.  The 
wheat  plant  needs  greatest  assistance  in  securing 
its  nitrogen,  hence  fertilizers  for  wheat  should 
be  nitrogenous  in  character.  Wheat  also  needs 
a  good  supply  of  available  mineral  food  as  phos- 
phoric acid  and  potash,  but  is  better  able  to 
secure  these  elements  from  the  soil  than  it  is 
nitrogen. 

The  flour  yield  of  wheat  is  determined  ap- 
proximately from  the  size  and  weight  of  the 
kernels.  According  to  Foster,  the  weight  of  lOO 
average  kernels  can  be  taken  as  the  basis  for 
estimating  the  flour  yield:  , 
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Because  of  its  usually  high  price,  wheat  has 
never  been  extensively  used  as  animal  food,  but 
at  times  when  it  has  been  cheap  and  abundant, 
it  has  been  used  for  tlie  feeding  of  all  farm 
animals  and  has  proven  equally  as  valuable  as 
other  grains  for  the  production  of  beef,  pork, 
mutton,  and  milk.  In  the  feeding  of  wheat  to 
farm  animals,  the  best  results  are  secured  by 
coarsely  grinding  or  pulverizing  the  grain  in- 
stead of  feeding  it  whole.  The  main  use  of 
wheat,  however,  is  to  manufacture  flour  for  hu- 
man food.  It  is  used  more  extensively  as  human 
food  than  any  other  cereal. 

Harry  Snyder, 
Professor  of  Agricultural  Chemistry,  University 

of  Minnesota. 

Wheatear,  or  Fallow-chat  (Saxicola  <enan- 
the),  an  European  terrestrial  warbler,  _  allied 
to  the  stonechat.  Its  average  length  is  6^ 
inches,  and  its  color  is  gray  above,  the  wings 
being  tipped  with  black ;  a  black  streak  encloses 
the  eye  and  ear-coverts.  _  The  breast  is  brown 
and  the  under  parts  white.  The  wheatear  is- 
much  sought  after  when  in  good  condition  as 
a  table  bird,  its  flesh  being  very  delicate  and  is 
tisually  caught  in  traps.  _  By  the  British  peasants 
the  wheatear's  presence,  is  regarded  as  a  sign  of 
ominous  and  unfavorable  kind ;  and  probably  the 
fact  of  the  nest  being  often  found  in  collections 
of  old  stones  in  burial-places  has  tended  to  in- 


crease the  superstitious  feeling.  The  nest  is 
buried  deeply  among  stones  or  in  rock-clefts,  the 
eggs  being  of  pale-blue  color,  and  numbering 
from  four  to  six. 

Wheat  Insect  Pests,  insects  injurious  to 
growing  wheat-crops.  These  number  from  50  to 
100  different  kinds  in  the  United  States  alone, 
many  of  which  have  been  imported  from  the  Old 
World;  and  they  represent  a  wide  variety  of 
forms  and  classes.  The  most  important,  prob- 
ably, are  flies,  more  or  less  closely  related  to  the 
house  fly  and  mosquito ;  and  of  these  the  Hessian 
fly  is  the  most  dreaded  and  widespread.  This 
is  a  small  fly  (Cecidomyia  destructor)  of  the 
family  Cecidomyidee,  the  larva  of  which  is  very 
destructive  to  wheat,  barley,  and  rye,  but  does 
not  attack  oats.  It  is  named  from  the  unfounded 
belief,  that  it  was  brought  to  America  from 
Europe  (where  it  is  native,  and  has  been  a  pest 
for  centuries)  in  the  baggage  of  the  Hessian 
mercenaries  employed  against  the  Americans  in 
the  war  of  independence.  The  female  fly  is 
about  a  tenth  of  an  inch  in  length.  Its  body 
is  brown,  with  the  upper  parts,  the  thorax,  and 
the  head  of  a  darker  shade,  approaching  to  black. 
The  wings  are  dusky  gray,  and  are  surrounded 
with  fringes.  The  male  is  somewhat  smaller 
than  the  female,  and  has  longer  antennae.  The 
female  flies  usually  lay  their  eggs  on  the  young 
plants  twice  in  the  year,  in  May  and  September, 
the  maggots  being  hatched  in  from  4  to  14 
days.  These  work  themselves  in  between  the 
leaf-sheath  and  the  stem,  and  fix  themselves 
near  the  lowest  joints,  often  near  the  root,  and 
suck  the  juices  of  the  stem,  so  that  the  ear  falls 
down  at  a  sharp  angle.  These  maggots  turn  to 
pupse  ("flaxseed")  from  which  the  flies  develop 
in  about  ten  days;  those  of  the  fall  brood 
hibernate  in  the  pupa  state,  and  are  ready  to 
begin  their  depredations  with  the  early  sprouting 
of  the  spring  crop.  In  view  of  these  habits, 
wherever  the  presence  of  these  insects  is  known 
or  suspected,  the  winter  wheat  should  be  planted 
as  late  as  possible,  or  the  early  planting  of  a 
"trap"  strip  at  one  side  of  the  field.  In  this  the 
flies -will  lay  their  eggs,  after  which  the  strip 
may  be  plowed  under  and  the  young  destroyed ; 
volunteer  wheat  should  be  destroyed  and  stubble 
burned. 

Other  true  flies  attacking  wheat  and  other 
grain-crops  are  mainly  of  the  family  Oscinid<t 
which  contains  a  large  number  of  species  of 
variable  habits,  those  of  interest  in  the  present 
connection  mainly  inhabiting  the  stems  of  grains 
and  grasses.  Here  belongs  the  frit-fly  of  Eu- 
rope, so  terribly  destructive  both  in  Great  Brit- 
ain and  on  the  Continent,  and  many  species  in 
this  country  whose  depredations  are  insigni^cant 
or  local  or  obscure.  That  one  of  most  conse- 
quence, and  most  thoroughly  studied  is  the 
•wheat  bulb-worm*  or  'wheat  stem-maggot* 
(Meromys  americana),  which  has  been  a  con- 
stant evil  ever  since  civilized  agn'iculture  began 
here.  _  It  is  a  native  of  the  whole  of  North 
America,  apparently,  originally  feeding  on  the 
wild  grasses.  In  the  middle  latitudes  of  the 
United  States  three  annual  broods  develop; 
there  are  more  farther  south,  but  only  two  in 
Canada.  The  life-cycle  of  this  insect  within  the 
wheat-belt  of  the  United  States,  according  to 
Webster,  is  as  follows:  The  winter  is  passed 
in  the  larval  stage,  and  the  short  pupal  stage 
coming  in  May  brings  the  emerging  of  the  adults 
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at  the  time  when  the  female  is  able  to  place  her 
eggs  on  the  plants  where  the  young,  on  hatch- 
ing, will  make  their  way  to  the  tender  and  suc- 
culent stem  just  above  the  upper  joint  By  the 
time  the  straw  has  ripened  the  larvae  have  ceased 
to  require  food,  and  pass  through  the  pupal 
stage,  the  adults  of  this  brood  appearing  in  July. 
Eggs  are  now  deposited  in  volunteer  wheat  and 
grass,  and,  owing  either  to  the  retarding  effects 
of  meteorological  influences  or  a  diversity  of 
food  of  the  larvK  or  both,  perhaps,  the  emerging 
of  the  adults  is  prolonged  throughout  a  period 
extending  from  late  August  through  September 
until  late  October.  At  this  period  the  fall  wheat 
offers  a  decidedly  inviting  plant  to  the  female 
fly  on  which  to  place  her  eggs  with  a  prospect 
of  her  progeny  having  an  abundant  food  supply. 
It  is  the  larvae  from  eggs  deposited  during  this 
period  that  winter  over  in  the  plants  and  give 
rise  to  the  May-June  generation  of  flics.  It  is 
this  last  brood  that  is  of  more  especial  interest 
to  the  farmer,  as  it  is  very  seldom  that  the  pest 
does  serious  injury  to  grain  except  in  fall  and 
early  spring.  The  effect  on  the  plant  is  this: 
in  young  plants  the  central  spindle-shaped 
enfolded  leaf  is  killed,  the  detached  portion  turn- 
ing first  yellow  and  later  brown,  then  shriveling 
up  and  dying,  leaving  the  outer  lower  leaves 
uninjurid.  In  Hessian-fly  attacks  this  "spindle- 
shaped  leaf  is  absorbed  and  does  not  appear  at 
all  in  young  wheat  in  autumn,  so  that  there  need 
never  be  any  confusion  of  the  work  of -these  two 
insects  in  fall  wheat,  and  the  effect  on  the  full- 
grown  straws  is  even  more  easily  distinguish- 
able. When  attacked  by  the  maggots  of  this 
species  the  fully  grown  straw  withers  at  the 
upper  joint,  and  all  that  portion  of  the  stem 
including  the  head,  the  sheath  excepted,  changes 
to  a  whitish  color,  the  remainder  of  the  plant, 
including  the  upper  sheath,  continuing  uninjured 
and  of  the  usual  green  color.  The  Hessian  fly 
never  affects  the  full-grown  straws  in  this  man- 
ner and  the  lesser  wheat  stem-maggot  (Oscinis 
carbonaria)  does  so  but  rarely,  so  that  the  pres- 
ence of  these  maggots  in  the  straw  can  be  easily 
detected  shortly  prior  to  harvest  by  their  whit- 
ened color  from  the  upper  joint  upward.  The 
larvae  are  within  the  stem  and  not  outside  and 
under  the  sheath,  as  with  the  Hessian  fly;  they 
are  larger  and  of  a  more  glassy  green  color  than 
those  of  the  lesser  wheat  stem-maggot,  and  it 
is  only  when  still  very  young  that  the  ordinary 
farmer  need  ever  mistake  them  for  any  of  the 
others  mentioned  in  this  article.  The  liability 
of  attack  from  this  insect  is  not  sufficiently  great 
to  warrant  expensive  preventive  measures.  It 
occasionally  comes  in  vast  numbers,  but  no  way 
is  yet  known  of  foretelling  these  epidemics. 
The  same  precautions  and  methods  as  those 
taken  against  the  Hessian  fly  are  recommended. 
Several  other  species  of  Oscinis  are  known, 
among  which  the  American  frit-fly  (O.  soror) 
may  prove  formidable  hereafter,  as  it  has  already 
committed  extensive  depredations  in  Minnesota. 
The  more  careful  and  cleanly  the  method  of 
farming,  the  less  are  these  and  other  insect  pests 
to  be  dreaded. 

The  chinch-bug  is  another  far  too  prevalent 
plague  of  grain-fields;  it  is,  indeed,  regarded 
as  the  most  destructive  insect  in  the  country. 
It  is  a  small  blackish  plant-bug  (Blissus  cucop- 
terus),  with  white  wing-covers  each  marked  with 
a  dark  line  like  a  figure  6.  Arising  from  her 
winter  sleep  in  the  old  grass  and  rubbish  of  the 


fields  and  fence-comers,  4he  female  lays  sev- 
eral hundred  eggs  on  the  otems  and  roots  of  the 
sprouting  grasses  and  grains  near  her.  The 
young  hatch  quickly,  and  in  a  crowd  of  reddish 
dots  suck  out  the  juices  of  the  growing  plants, 
causing  them  to  wither  and  die.  There  is  an- 
other brood  in  the  fall.  Severe  winters  and  wet 
and  cold  springs  reduce  the  numbers  of  this  pest, 
and  certain  diseases  are  known  which  spread^- 
among  the  bugs  and  destroy  them.  Infected 
bugs  have  been  sent  from  diseased  districts  to 
other  regions  and  imparted  to  the  bugs  there 
with  good  effect.  There  seems  to  be  no  pre- 
ventive, however,  except  gtreat  care  in  burning 
stubble  and  rubbish,  keeping  the  fields  clean,  and 
planting  as  late  as  possible. 

Another  group  of  highly  injurious  insects  is 
found  in  the  family  Chatcididte  (q.v.), —  a  fam- 
ily of  gall-flies  with  one  genus  (Isosoma),  whose 
species  prey  upon  growing  plants  of  tiiis  kind 
and  are  called  'straw-worms*  or  "joint- worms,* 
because  their  larvae  attack  the  nodes  or  "joints* 
of  the  grain-stem.  The  species  of  special  in- 
terest as  affecting  wheat  is  /.  grande  (or  /. 
tritict).  This  gall-fly  is  about  an  eighth  of  an 
inch  long  and  black,  with  a  body  shaped  much 
like  that  of  an  ant  and  four  dark  wings.  When, 
in  the  spring,  the  young  wheat  plants  are  only 
starting  to  throw  the  stem  upward,  the  females 
(at  that  time  minute  and  wingless)  push  their 
ovipositors  through  the  stem  until  they  pene- 
trate the  head  of  the  embryo  plant  within  and 
leave  an  egg  there.  The  larva  soon  hatching 
devours  this  vital  part  of  the  plant  and  kills  it, 
though  the  stem  may  continue  to  grow  for  some 
time.  By  the  middle  of  June  the  young  have 
developed  and  cut  their  way  out  to  appear  as  the 
adult  summer  form,  which  wander  widely. 
These  mature,  winged  females  now  deposit  eggs 
within  the  stems  of  wheat  just  above  the  upper- 
most joint,  where  a  hardy  woody  gall  forms 
about  the  larva,  within  which  it  transforms  into 
the  pupa  stage  and  stays  on,  inert,  through  the 
winter.  The  best  preventive  measure  is  an  an- 
nual rotation  of  crops ;  next  to  that  the  burning 
of  the  stubble,  purposely  left  long,  but  this  must 
be  done  not  later  than  early  September.  Various 
other  species  of  Isosoma  attack  other  grains, 
especially  barley  and  rye,  and  some  others  also 
injure  wheat. 

Purples,  ear-cockle  or  peppercorn  is  a  disease 
of  British  wheat,  produced  by  a  minute  nematoid 
worm  called  "wheat-eel"  {Vibrio  tritici),  which 
are  placed  by  their  parents  in  the  germ  of  the 
seed,  and  cause  the  formation  of  the  purplish- 
black  galls  or  "cockles*  which  are  a  feature  of 
the  disease,  and  in  which  the  worms  are  con- 
tained. When  fully  grown  they  may  attain  a 
length  of  a  quarter  of  an  inch. 

The  Department  of  Agriculture  has  issued  a 
large  number  of  special  illustrated  publications 
upon  the  insects  injurious  to  wheat  and  other 
grains,  which  should  be  consulted.  Prominent 
among  them  are  Marlatt,  <The  Principal 
Enemies  of  Growing  Wheat'  (1901);  Webster, 
<  Insects  Attacking  the  Stems  of  Growing 
Wheat,'  etc.  (1903)  ;Osborn.  'The  Hessian  Fly 
in  the  United  States'  (1898);  Webster,  <The 
Chinch-bug'   (1898). 

Wheat  Starch.  The  history  of  wheat 
starch  dates  back  to  the  ancient  Greeks  and 
Egyptians.  They  evidently  understood  its  qual- 
ities and  experimented  with  various  kinds  of 
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wheat.  Pliny  speaks  of  starch  made  by  the  in- 
habitants of  the  Island  of  Chios  with  the  re- 
mark that  starch  made  from  summer  wheat  was 
preferred.  They  used  it  for  medicinal  purposes 
and  for  food.  In  Continental  Europe  wheat 
constituted  the  principal  source  of  starch  for 
centuries.  It  was  heard  of  in  England  as  early 
as  1511,  but  not  much  used  until  about  1564- 
In  Queen  Elizabeth's  time  its  use  was  made 
popular  for  stiffening  those  enormous  ruffs  so 
much  worn  at  that  time,  and  as  a  powder  for  the 
hair.  According  to  Planche,  «Mistress  Bingham 
Vandt  Plasse,  a  Fleming,  came  to  London  and 
publicly  taught  the  art  of  starching"  —  Stubbs 
falls  foul  of  this  "liquid  matter  which  they  call- 
starch,  wherein  the  devil  hath  learned  them  to 
•wash  and  dive  their  ruffs,  which  being  dry  will 
then  stand  stiff  and  inflexible  about  their  necks.* 
During  the  reigns  of  Queen  Anne,  •  and  the 
Georges  I.,  II.  and  III.  and  until  1833,  to  use 
any  other  substance  was  prohibited  under  severe 
penalties,  restrictions  and  taxes.  As  the  cotton 
factories  of  England  and  France  were  built, 
the  demand  for  wheat  starch  accordingly  grew. 

In  the  United  States  small  factories  sprung 
up  in  different  places  about  the  beginning  of  the 
last  century.  In  1803  a  patent  was  granted  to 
J.  Naylor,  by  which  he  made  spirits  from  the 
wash-water  obtained  as  a  by-product  in  the 
manufacture  of  wheat  starch.  Another  patent 
was  granted  in  1810  to  E.  Perkins  of  Shrews- 
bury, N.  J.,  on  a  process  for  making  starch  from 
wheat,  and  spirits  from  the  residuum.  In  1829 
Stephen  Liversidge  purchased  a  water  power 
mill  at  Dorchester,  Mass.,  and  made  wheat 
starch  for  the  New  England  cotton  mills.  He 
•was  prosperous,  and  in  1841  added  steam  power. 
He  continued  until  1855,  when  his  factory  was 
destroyed  by  fire  and  was  never  rebuilt.  Other 
factories  were  built  at  Roxbury  and  at  Water- 
town,  Mass.  At  the  latter  place  it  was  made 
mostly  for  family  use,  and  put  up  in  boxes 
holding  48  pounds  each.  This  is  the  only  one 
of  the  early  factories  still  in  existence,  and  is 
conducted  by  the  firm,  H.  Barker  &  Co.,  of 
Boston,  Mass.  In  1842  Thomas  Kingsford  was 
the  superintendent  of  a  wheat  starch  factory  be- 
longing to  W.  Colgate  &  Co.  of  Jersey  City,  N. 
J.,  and  experimented  with  corn  as  a  material  for 
•making  starch.  His  success  led  to  his  establish- 
ing the  first  corn  starch  factory  at  Oswego,  N. 
Y.,  in  1848.  Up  to  this  time  wheat  starch  was 
the  principal  kind  sold  by  grocers.  At  present 
the  various  brands  sold  for  family  use  are  all 
made  from  corn,  although  starch  made  from 
wheat  is  superior  both  for  culinary  and  for 
laundry  purposes.  At  normal  conditions  of  the 
market  wheat  starch  costs  about  twice  as  much 
as  corn  starch.  Being  considered  expensive  its 
use  is  therefore  confined  to  doing  the  best  qual- 
ity of  work,  and  is  used  by  experts  who  under- 
stand its  superior  qualities.  For  the  finishing 
of  cotton  and  linen  textiles  and  as  a  carrier  of 
colors  in  printing  cotton  goods,  the  best  results 
and  the  finest  effects  are  obtained  by  its  use. 

When  examined  under  a  microscope  the 
granules  are  small  and  are  found  to  differ 
greatly  in  size,  varying  from  0.05  to  o.oi  m.m. 
in  diameter,  actually  showing  two  classes  of 
granules  both  of  them  shaped  like  circular  disks. 
It  is  characterized  by  certain  qualities  which 
do  not  belong  to  either  com  or  potato  starch. 
It  enters  the  fabric  and  forms  a  body  within 
instead  of  a  coating  on  the  outside,  thus  mak 


ing  it  possible  to  get  a  better  finish  and  show 
the  clean,  clear  texture  of  the  goods.  It  adds 
weight  by  filling  the  mesheS;  and  is  tough  and 
flexible.  It  better  resists  moisture  and  perspira- 
tion. Being  possessed  of  these  qualities  it  is 
thoroughly  adapted  to  doing  fine  laundry  work, 
and  is  in  fact  indispensable  to  the  manufac- 
turers of  collars,  cuffs,  and  shirts  in  laundering 
their  goods  which  is  more  difficult  the  first 
time.  Many  laundrymen  try  to  cheapen  the  cost 
by  using  other  starch.  This  is  readily  detected  by 
observing^  that  the  collars  and  cuffs  break 
to  form  joints  and  do  not  possess  the  qualities 
mentioned  above.  The  modern  laundry  industry 
is  a  growing  one  and  the  foundation  for  its 
finest  work  is  wheat  starch.  In  1891  the  Crystal 
Springs  Company  of  Watertown,  Mass.,  dis- 
covered that  the  penetrating  quality  of  starch 
could  be  increased  by  partially  dextrinizing  it. 
This  was  the  first  of  the  "thin  boiling"  starches, 
which  have  been  in  considerable  demand  since. 

The  consumption  has  gradually  increased 
from  year  to  year  until  the  amount  used  in 
this  country  is  about  18,000,000  pounds,  requiring 
annually  about  700,000  bushels  of  wheat  for  its 
production.  None  is  exported.  The  factories 
are  scattered  through  the  East  and  Middle 
West. 

In  the  manufacture  of  starch  from  wheat 
as  well  as  from  other  cereals,  it  is  neces- 
sary to  loosen  the  particles  of  the  grain  by  dis- 
integration so  as  to  break  up  the  cellular  tis- 
sues. When  this  is  accomplished  it  is  not 
difficult  to  separate  most  of  the  granules  which 
are  thus  laid  bare  by  simply  washing  them  out 
with  water  and  breaking  them  loose  from  the 
other  substances.  A  part  of  the  starch  in  wheat 
is  in  a  very  close  mechanical  combination  with 
some  of  the  gluten,  and  is  not  easily  separated. 
This  glutinous  starch  is  considered  to  be  a 
compound  of  the  unripe  or  undeveloped  starch 
and  gluten  substance.  If  the  process  is  com- 
plete, the  three  principal  products  obtained  are 
starch,  gluten,  and  gluten  starch.  There  are 
three  processes  in  use  in  this  country:  By 
acidulous  fermentation  of  the  wheat,  by  the 
fermentation  of  flour  and  by  treating  flour 
mechanically,  in  which  the  gluten  is  separated 
without  either  chemicals  or  fermentation.  Most 
manufacturers  employ  the  old  fermentation  pro- 
cess, which  is  cheaper  and  enables  them  to  use 
unsound  or  weak  flour,  which  can  be  purchased 
at  low  prices.  The  gluten  is  washed  away  as  it 
ferments,  leaving  the  starch  at  the  bottom  of  the 
tanks.  By  repeated  washings  it  becomes  freed 
from  other  substances  and  is  allowed  to  settle. 
It  is  then  cut  into  cakes  and  placed  into  drying 
chambers  to  crystallize  and  dry.  For  the  past 
years  the  writer  has  been  making  wheat  starch 
by  a  process  in  which  all  the  products  are  saved. 
The  flour  is  placed  in  machines  which  wash  out 
the  starch  and  gluten  starch  together  under  a 
constant  flow  of  water  leaving  strong,  elastic 
gluten  (q.v.)  by  itself.  This  being  perfectly 
fresh  and  sweet,  is  dried  by  a  special  process, 
ground  into  flour,  and  put  on  the  market  as 
Gum  Gluten.  An  average  of  only  16  pounds 
of  dry  gluten  is  retained  from  a  barrel 
of  flour.  The  demand  is  mostly  from  those  suf- 
fering from  diabetes  mellitus  and  such  as  are 
selecting  a  vegetable  protein  instead  of  too  much 
met'.  The  dietetic  value  of  gluten  has  been 
recognized  by  scientists  for  years,  and  it  is  to  be 
regretted  that  a  loss  of  such  a  valuable  food 
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substance  has  been  goin^  on  for  centuries.  The 
gluten  starch  together  with  the  starch  runs  from 
the  washing  machinery  as  a  milky  liquid  into 
wooden  tanks,  where  it  is  allowed  to  settle.  The 
heavy  starch  particles  go  to  the  bottom,  while 
the  gluten,  having  less  specific  gravity,  forms  a 
layer  on  top,  and  the  water  which  forms  the 
greatest  bulk  can  be  drawn  off.  In  appearance 
the  gluten  starch  is  gelatinous  and  somewhat 
darker  than  the  starch.  It  has  not  been  con- 
sidered of  any  great  commercial  value  and  has 
been  allowed  to  run  away  with  the  water.  In 
1903  the  writer  took  out  patents  for  making  it 
into  a  dry  powder  that  turns  to  a  wet  adhesive 
paste  by  mixing  with  cold  water.  It  is  known  ■ 
on  the  market  as  •Jellitac,»  and  is  used  for 
sticking  on  labels,  for  hanging  wall-paper,  for 
bill-posting  and  wherever  wet  paste  is  used.  In 
thus  making  use  of  the  by-products,  especially 
when  they  have  a  superior  value,  is  in  a  national 
economical  sense,  an  attainment  of  the  highest 
importance.  For  references  read  the  United 
States  Census  Bulletin  (198),  published  in  1902, 
United  States  Patent  Reports  and  Histories  of 
Manufacturers  by  Clapp  and  by  Bishop.  See 
Starch.  Author  S.  Hoyt, 

Manufacturer  of  Wheat  Starch,  New  York. 

Wheafland,  a  famous  estate  and  former 
residence  of  President  James  Buchanan,  located 
a  mile  from  Lancaster,  Pa. 

Wheatley,  hwSt'li,  Francis.  English 
painter:  b.  Wild  Court,  Covent  Garden,  London, 
1747;  d.  London  28  June  1801.  In  early  life  he 
carried  off  several  premiums  given  by  the  So- 
ciety of  Arts  and  was  employed  by  Mortimer 
in  decorating  the  ceilings  at  Brocket  Hall.  He 
set  up  as  a  portrait  painter  at  Dublin,  and  was 
much  employed  on  small  whole-lengths,  among 
his  sitters  numbering  many  members  of  the  Irish 
House  of  Commons.  Becoming  involved  in  a 
scandal  he  left  the  Irish  capital  for  London  and 
between  1765  and  1783  exhibited  many  pictures 
classed  as  "domestic,"  but  his  works  also  in- 
cluded the  'Riots  of  1780,'  the  original  of  which 
perished  in  a  fire,  although  Heath's  engraving  of 
It  gives  a  good  idea  of  the  work.  As  a  con- 
temporary of  Morland  he  was  superior  to  that 
painter  in  the  refinement  both  of  his  subjects  and 
his  treatment  of  them,  and  was  really  masterly 
in  his  handling  of  equestrian  portraits,  such  as 
'The  Second  Duke  of  Newcastle  and  a  Shooting 
Party.'  He  was  elected  R.A.  in  1791.  He  is  an 
important  figure  as  being  one  of  the  founders 
of  English  rural  genre,  and  painted  pretty  and 
graceful  rustic  figures  of  women  and  children, 
while  his  sense  of  landscape  coloring  was  really 
exquisite. 

Wheatley,  Henry  Benjamin,  English  phi- 
lologist and  bibliographer:  b.  Chelsea  2  May 
,1838.  He  was  clerk  to  the  Royal  Society 
1861-79,  honorary  secretary  to  the  early  English 
Text  Society  1864-72  and  its  treasurer  1872- 
1901.  Besides  editing  for  the  Text  Society 
<The  Romance  of  Merlin'  (1865-99)  and  other 
works  he  is  the  author  of  'Anagrams'  (1862) ; 
'What  is  an  Index?'  (1879);  'Samuel  Pepys 
and  the  World  he  Lived  In'  (1880)  ;  'How  to 
Form  a  Library'  (1886);  'London  Past  and 
Present'  (1891);  'Literary  Blunders'  (1893); 
'Historical  Portraits'   (185^)  ;  etc. 

Wheatley,  Phillis,  American-African  verse 
writer:  b.  Africa  about  1753;  d.  Boston  s  Dec. 


1794.  She  was  brought  to  Boston  in  1761,  was 
purchased  by  Mrs.  Wheatley,  and,  exhibiting  a 
fondness  for  books,  was  instructed  by  her  mis- 
tress and  her  daughters,  and  acquired  for  the 
time  a  superior  education,  reading  Latin  with 
facility.  At  an  early  age  she  began  to  express 
her  thoughts  in  verse,  and  some  of  her  poems 
written  at  14  give  evidence  of  poetic  ability. 
At.  19  she  visited  England,  where  she  attracted 
much  attention.  A  volume  of  her  poems  dedi- 
cated to  the  countess  of  Huntington  was  pub- 
lished there,  containing  her  portrait,  and  bearing 
the  title,  'Poems  on  various  Subjects,  Religious 
and  Moral,  by  Phillis  Wheatley,  Negro  Servant 
to  Mr.  John  Wheatley  of  Boston,  in  New  Eng- 
land.' After  her  returi)  from  England  she  pub- 
lished several  poems,  among  others  an  address 
to  Gen.  Washington.  Her  book  was  reprinted 
in  Boston  and  passed  through  several  editions. 
The  family  of  Mr.  Wheatley  being  broken  up  by 
death  soon  after  her  return,  she  married  a  negro 
named  Peters,  and  her  last  days  were  spent  in 
extreme  want. 

Wheatley,  Richard,  American  Methodist 
clergyman:  b.  near  York,  England,  14  July 
1831.  He  received  an  academic  education,  was 
ordained  in  the  ministry  and  since  his  removal 
to  the  United  States  has  been  engaged  exten- 
sively in  literary  work.  His  writings  include: 
'Cathedrals  and  Abbeys  in  Great  Britain': 
'Biographic  Encyclopedia  of  the  New  England 
States  in  the  XlXth  Century'  (5  vols.)  ;  'His- 
tory of  the  World  from  the  Middle  Ages' ;  etc. 

Wheaton,  hwe'tdn,  Frank,  American  mili- 
tary officer :  b.  Providence,  R.  I.,  8  May  1833 ;  d. 
Washington,  D.  C,  18  June  1903.  He  was  edu- 
cated at  Brown  University,  went  to  California 
in  1802,  and  studied  law  at  Poitiers,  Frapce; 
lieutenant  in  the  United  States  cavalry,  subse- 
quently participated  in  various  Indian  campaigns, 
and  at  the  outbreak  of  the  Civil  War  was  pro- 
moted captain.  He  served  with  the  Army  of  the 
Potomac  through  the  war,  was  promoted  brig- 
adier-general of  volunteers  in  1862,  commanded 
a  division  at  Gettysburg  and  in  the  Shenandoah, 
and  was  engaged  in  other  famous  movements. 
He  was  made  colonel  in  1874,  brigadier-general 
in  1892,  and  major-general  in  1897.  He  was  re- 
tired in  the  year  last  named. 

Wheaton,  Henry,  American  jurist:  b. 
Providence,  R.  I.,  27  Nov.  1785;  d.  Dorchester, 
Mass.,  II  March  1848.  He  was  graduated  from 
Rhode  Island  College  (now  Brown  University) 
in  1802,  and  studied  law  at  Poitiers,  France; 
he  then  took  up  the  practice  of  law  in  Provi- 
dence, and  later  (1812)  moved  to  New  York, 
where  he  was  editor  of  the  'National  Advocate,' 
until  his  increasing  law  practice  caused  him  to 
give  up  that  position  in  1815.  He  was  for  a 
time  one  of  the  justices  of  the  marine  court  in 
New  York ;  and  in  1816  became  reporter  for  the 
United  States  Supreme  Court ;  his  reports,  which 
were  published  in  12  volumes,  are  exceptionally 
complete  and  valuable.  In  1821  he  was  a  dele- 
gate to  the  New  York  State  Constitutional  Con- 
vention; and  in  1825  was  one  of  a  commission 
for  revising  the  statute  law  of  New  York.  In 
1827  he  was  appointed  charge  d'affaires  to  Den- 
mark, being  the  first  regular  diplomatic  agfent 
from  the  United  States  to  that  country,  and 
residfd  at  Copenhagen  until  1835,  when  he  was 
appomted  minister  resident  to  the  court  of  Prus- 
sia.   Two  years   later  he  was  made   minister 
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plenipotentiary  by  President  Van  Buren,  which 
office  he  retained  until  1846.  His  diplomatic 
work  was  most  successful ;  in  1844  he  negotiated 
a  treaty  with  Germany,  which,  though  rejected 
by  the  United  States  Senate,  served  as  a  basis 
for  subsequent  treaties.  In  1843  he  was  elected 
a  corresponding  member  of  the  French  Institute, 
and  in  the  following  year  a  foreign  member  of 
the  Royal  Academy  of  Science  of  Berlin.  He 
returned  to  the  United  States  in  1847.  His  most 
important  work  is  his  'Elements  of  Interna- 
tional Law,'  published  in  1836,  which  has  always 
been  regarded  as  a  standard  authority  on  the 
subject;  numerous  editions  have  appeared  in  the 
United  States,  including  one  by  Lawrence 
(1855),  and  one  by  Dana  (1866)  ;  there  is  also 
an  English  edition  and  a  French  translation. 
His  other  writings  include  'Digest  of  the  Law 
of  Maritime  Captures  or  Prizes'  (1815);  'Life 
of  William  Pinkney>  {1826) ;  'History  of  the 
Northmen'  (1831)  ;  'Histoire  du  Droit  du  Gens 
en  Europe,  depuis  la  Paix  de  Westphalie 
jusqu'au  Congres  de  Vienne'  (1841),  translated 
into  English  in  1846;  and  'An  Inquiry  into  the 
British  Claim  of  a  Right  of  Search  of  American 
Vessels'   (1842). 

Wheaton,  Lloyd,  American  military  offi- 
cer: b.  Fairfield,  Mich.,  15  July  1838.  He  en- 
tered the  Union  army  at  the  outbreak  of  the 
Civil  War  with  rank  as  sergeant  and  served 
through  the  war,  receiving  promotion  to  captain 
of  volunteers  in  1862,  major  in  1863,  and  lieu- 
tenant-colonel in  1864.  In  1866  he  was  ap- 
pointed captain  in  the  regular  army,  was  sub- 
sequently employed  on  frontier  duty,  and  on  the 
outbreak  of  the  Spanish-American  war  in  1898 
he  was  appointed  brigadier-general  of  volun- 
teers, was  assigned  to  duty  in  the  Philippines  in 
1899,  and  in  1900  received  rank  as  major-general 
of  volunteers.  He  was  engaged  in  all  the  im- 
portant engagements  in  the  Philippines,  and  in 
J900-2  was  in  command  of  the  departments  of 
North  Luzon  and  the  Northern  Philippines.  He 
was  promoted  brigadier-  and  major-general  in 
the  regular  army  in  1901  and  in  1902  was 
retired. 

Wheaton,  111.,  city,  county-seat  of 
Du  Page  County ;  on  the  Chicago  &  Northwest- 
ern Railroad ;  25  miles  west  of  Chicago.  It  is  in 
an  agricultural  and  stock-raising  region.  It  has 
industrial  establishments  connected  with  farm 
and  dairy  products,  and  ships  annually  consid- 
erable hay,  vegetables,  wheat,  flour,  live-stock, 
and  dairy  products.  The  water-works  plant  cost 
originally  $60,000.  The  city  has  eight  churches, 
Wheaton  College  (Congregationalist),  a  high 
school,  opened  in  1874,  public  and  parish  schools, 
a  public  library  presented  by  J.  Q.  Adams,  and  a 
college  library.  Pop.  (1890)  1,622;  (1900) 
2,345;    (1910)   3.423. 

Wheaton  College,  located  at  Wheaton, 
111..  25  miles  from  the  centre  of  Chicago.  It 
had  its  beginnings  in  Illinois  Institute,  founded 
by  the  Wesleyan  Methodists  in  1856.  In  i860 
the  Institute  was  sold  to  a  board  of  trustees 
affiliated  with  the  Congregationalists,  and  was 
chartered  under  the  name  of  Wheaton  College. 
The  organization  includes  in  addition  to  the  reg- 
ular collegiate  department,  an  Academy,  a  Busi- 
ness Department,  a  Conservatory  of  Music,  and 
an  Art  Department.  Women  are  admitted  to  all 
courses.  There  are  four  collegiate  •  courses 
offered,  the  classical,  the  literary,  the  Latin  scien- 


tific, and  the  English  scientific ;  the  degree  of  A.R 
is  conferred  for  the  completion  of  any  of  these 
courses ;  before  1903,  the  three  degrees  of  A.B., 
B.L.  and  B.S.  were  conferred.  Certain  studies 
are  required  of  all  students;  and  each  course 
has  in  addition  other  required  studies ;  the  rest 
of  the  work  is  elective,  the  scientific  courses 
having  the  least  elective  work.  The  academy 
offers  four  corresponding  courses,  and  a  teachers' 
course.  The  Business  Department  offers  a  busi- 
ness course,  a  shorthand  course,  and  a  course 
combining  the  two.  An  arrangement  has  been 
made  with  the  American  Sunday  School  Union 
of  the  Northwestern  district  by  which  a  three 
years'  scholarship  is  given  to  a  young  man  who 
will  spend  six  months  each  year  in  college,  and 
six  months  in  the  missionary  work  of  the  Union. 
The  college  has  a  campus  of  13  acres  on  a  slight 
elevation  in  the  city;  the  buildings  are  the  main 
buildings,  the  Woman's  Building,  and  the  gym- 
nasium. The  library  in  1910  contained  6,000 
volumes;  the  Adams  Memorial  Library,  a  short 
distance  from  the  College,  is  also  open  to  stu- 
dents. The  students  in  toio  numbered  271,  of 
whom  61  were  in  the  collegiate  department,  76 
in  the  Conservatory  of  Music,  and  112  in  the 
Academy. 

Wheatstone,  hw£t'st6n,  Snt  Charles,  Eng- 
lish physicist:  b.  Gloucester  February  1802;  d. 
Paris  19  Oct  1875.  He  commenced  business  for 
himself  in  London  as  a  maker  of  musical  instru- 
ments, and  in  1823  attracted  the  attention  of 
scientists  by  the  publication  in  'Thomson's  An- 
nals of  Philosophy'  of  a  paper  entitled  'New 
Experiments  on  Sound.'  In  1834  he  was  ap- 
pointed professor  of  experimental  philosophy  in 
King's  College,  London,  and  in  1836  exhibited 
at  King's  College  experiments  showing  the  ve- 
locity of  electricity.  For  this  purpose  he  used 
a  circuit  of  four  miles  of  copper  wire.  These 
experiments  suggested  to  him  the  idea  of  apply- 
ing his  apparatus  to  telegraphing.  In  1837  with 
W.  F.  Cooke,  he  took  out  the  first  patent  for 
magnetic  telegraph,  but  no  practical  application 
of  this  was  made  till  after  the  Morse  telegraph 
had  been  operated.  Another  subject  that  en- 
ga{;ed  much  of  his  attention  was  vision,  on 
which  he  published  various  papers,  among  them 
a  memoir  contributed  to  the  'Philosophical 
Transactions'  in  1848,  'On  some  Remarkable 
and  Hitherto  Unobserved  Phenomena  of  Binoc- 
ular Vision.'  He  was  knighted  in  1868;  was  a 
fellow  of  the  Royal  Society  from  the  year  1836, 
and  was  also  a  corresponding  member  of  the 
French  Institute  and  honorary  member  of  the 
principal  academies  of  science  in  Europe.  He 
wrote  no  considerable  work,  but  was  the  author 
of  numerous  papers  chiefly  contributed  to  the 
'Philosophical  Magazine'  and  the  'Journal  of 
the  Royal  Institution.' 

Wheatstone's  Bridge,  in  electricity,  a  well 
known  form  of  the  electrical  bridge  or  balance 
for  testing  electrical  resistance. 

Wheel,  The,  in  the  southwestern  United 
States,  an  agricultural  league  or  guild,  similar 
to  the  Granger  movement.  The  first  Wheel  was 
founded  in  Prairie  County,  Ark.,  in  1880,  and 
for  some  years  the  order  increased  rapidly. 

Wheel  and  Axle,  one  of  the  mechanical 
powers,  which  consists  of  a  wheel  round  the 
circumference  of  which  a  string  may  be  wound, 
having  a  small  weight  attached  to  its  free  end. 
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and  an  axle  whose  circumference,  being  smaller 
than  that  of  the  wheel,  will  sustain  a  heavier 
weight  at  the  end  of  a  string  which  is  wound 
upon  it  in  the  opposite  direction  to  that  of  the 
string  on  the  wheel.  The  wheel  and  axle  is 
merely  a  case  of  the  lever ;  the  small  weight  in 
ounces  or  other  measure  'of  weight  multiplied 
by  the  radius  of  the  wheel  is  equal  to  the  bal- 
ancing weight  on  the  axle  multiplied  by  the 
radius  of  the  axle.  The  wheel  is  grooved,  and 
carries  a  coil  of  rope;  another  rope  is  secured 
to  the  axis;  and  when  the  power  is  in  motion 
every  revolution  of  the  wheel  raises  the  weight 
to  a  height  equal  to  the  circumference  of  the 
axis  or  cylinder.  The  power  is  increased  by 
enlarging  the  wheel  or  diminishing  the  diameter 
of  the  cylinder ;  but  there  is  a  limit  beyond  which 
the  increase  cannot  be  obtained  with  safety. 
The  common  winch,  the  windlass,  the  capstan, 
and  the  tread-mill  are  so  many  applications  of 
the  wheel  and  axle ;  and  the  same  principle  may 
be  adapted  to  a  train  of  wheel-work  wherein 
motion  is  regulated  and  power  acquired. 

Wheel,  Breaking  on  the,  a  horrible  mode 
of  punishment  formerly  in  use  in  Europe.  The 
condemned  criminal  was  first  fastened  to  two 
pieces  of  wood,  in  the  form  of  a  Saint  Andrew's 
cross,  with  his  legs  and  arms  extended,  and  had 
the  bones  of  his  shins  and  thighs,  and  of  the  fore 
and  upper  arms,  broken  by  blows  with  a  bar  of 
iron.  After  that  he  was  attached  to  a  small 
carriage  wheel  balanced  on  a  stake,  and  allowed 
to  suffer  in  this  position  till  he  died,  sometimes 
several  days  after  the  breaking  of  his  limbs. 
Later  the  punishment  was  so  far  mitigated  that 
the  criminal  was  put  to  death  by  a  final  blow 
on  the  breast,  spine,  or  neck,  before  being  ex- 
posed on  the  wheel,  and  sometimes  he  was 
strangled  before  even  the  breaking  of  his  limbs 
took  place.  This  punishment  was  abolished  in 
France  at  the  Revolution,  and  is  now  disused 
everywhere. 

Wheel-bug,  any  of  several  species  of  cone- 
nose  (q.v.). 

Wheel-Gearing,  a  general  term  applica- 
ble to  all  forms  of  mechanical  devices  by  which 
motion  is  transmitted  by  means  of  toothed  or 
cog  wheels.  The  different  parts  of  a  machine 
may  transmit  motion  to  each  other  by  "direct 
contact,'  or  by  means  of  an  "intermediate  con- 
nector," in  the  latter  case  the  motion  of  the 
connecting  part  being  usually  of  no  importance 
since  the  desired  object  is  simply  the  proper 


nism  consists  of  a  series  of  such  elementary  com* 
binations,  the  motion  being  transmitted  to  each 
piece   from  the  one  immediately  preceding  it. 


Bevel  Gearing. 


relative  motion  of  the  two  parts  thus  connected. 
In  elementary  combinations  of  either  kind,  the 
part  receiving  the  motion  from  the  source  of 
power  is  termed  the  *driver,»  and  the  part  to 
which  that  motion  is  transmitted  by  the  driver 
is  termed  the  "follower.*    A  train  of  mecha- 


Skew  Gearing. 

and  so  on  throughout  the  entire  series ;  therefore, 
in  order  to  ascertain  the  action  of  a  complete 
machine,  the  "velocity  ratio,*  and  the  "direc- 
tional relation,®  of  each  combination  of  the 
series  has  to  be  determined.  These  factors 
depend  upon  the  mechanical  connection  of  the 
two  parts,   forming  the  combination,  and  are 


Screw  or  Worm  Gearing. 

absolutely  independent  of  the  true  velocities  or 
directions  of  the  parts  themselves,  which  may 
or  may  not  be  liable  to  continual  variation.  For 
example,  in  two  circular  wheels,  in  contact  with 
each  other,  and  rotating  tipon  fixed  axles,  the 
velocity  ratio  is  constant.  If  the  diameter  of 
one  is  twice  that  of  the  other,  the  angular  veloc- 
ity of  the  larger  -wiil  be  one  half  that  of  the 
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smaller,  but  during  any  changes  of  velocity- 
whatsoever  since  the  length  of  the  respective 
radii  of  the  wheels  remains  unchanged,  the  veloc- 
ity ratio  at  any  instant  is  the  same.  As  to  the 
directional  relation:  if  the  wheels  are  in  in- 
ternal contact,  they  will  rotate  in  the  same  di- 
rection, and  if  in  external  contact,  in  opposite 
directions;  but  in  both  cases  the  directional  re- 
lations will  remain  unchanged  regardless  of  any 
change  of  the  absolute  direction  of  the  driver. 
On  the  other  hand,  if  the  wheels  are  elliptical. 
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Face  Gearing. 

while  the  directional  relation  will  remain  con- 
stant, the  velocity  ratio  will  be  subject  to  varia- 
tion according  to  varying  lengths  of  the  contact 
radii.  All  elementary  combinations  may  be  di- 
vided into  four  classes  —  rolling  contact,  sliding 
contact,  link  work,  and  wrapping  connections. 
The  first  two  are  airect  methods,  while  the  two 
last  named  communicate  the  motion  through  in- 
termediate connectors. 

The  theoretical  forms  required  to  transmit 
motion  by  rolling  contact  are  cylinders,  cones, 
and  hyperboloids  of  revolution.  In  the  various 
forms  of  "friction  gearing,*  employed  to  drive 
light  machinery,  the  rolling  pieces  are  made  of 
different  materials,  one  of  wood  and  the  other 
of  iron,  or  one  of  them  is  covered  with  leather 
or  rubber,  and  the  necessary  amount  of  adhesive 
contact  is  secured  by  adjusting  the  bearings  of 
the  pieces,  or  by  the  application  of  weights  or 
springs.  It  is,  however,  impossible  to  transmit 
motion  against  any  considerable  amount  of  re- 
sistance by  means  of  smooth  surfaces,  and 
various  methods  are  resorted  to,  in  order  to 
secure  the  necessary  resistance  to  slipping.  Of 
these,  the  one  most  extensively  used  consists  in 
the  employment  of  teeth  constructed  upon  the 
contact  surface  of  the  rotating  pieces,  and 
known  under  the  general  term  of  "gearing," 
which  may  be  conveniently  divided  into  five 
classes,  according  to  the  form  of  the  pitch  or 
contact  surfaces  of  the  equivalent  toothed 
wheels,  and  designated  as  "spur"  gears,  *bevel* 
gears,  "skew*  gears,  "screw*  or  "worm*  gears, 
and  "face*  gears. 

In  spur  gearing  the  wheels  act  upon  each 
other  in  the  same  plane;  the  pitch  surfaces  are 
cylinders,  and  the  teeth  engage  along  straight 
lines  parallel  to  the  sides  of  the  cylinders.  The 
smaller  wheel   is  usually   termed  the  "pinion,* 


while  the  larger  is  commonly  known  as  the 
"wheel.*  When  the  teeth  are  formed  on  the 
inner  side  of  the  wheel,  or  convergent  to  its 
centre,  it  is  called  an  "annular*  or  internal 
wheel.  Wheels  in  external  contact  rotate  in 
opposite  directions,  but  wheels  in  internal  con- 
tact rotate  in  the  same  direction.  As  the  diam- 
eter of  the  pi)ch  circle  of  a  "wheel*  is  increased, 
its  curvature  decreases  and  finally  becomes  a 
straight  line,  and  results  in  a  "rack  and  pinion* 
combination. 


Spur  Gearing, 
(a)  External  Contact. 
(6)  Internal  Contact   (annular), 
(c)   Rack  and   Pinion. 

In  bevel  gearing  the  wheels  act  upon  each 
other  at  an  angle;  the  pitch  surfaces  are  cones, 
and  the  teeth  engage  along  straight  lines  which 
pass  through  the  common  vertex  of  the  two 
cones.  When  the  angle  of  contact  is  equal  to 
45°  they  are  called  "mitre  gears.*  In  skew 
gearing  the  axles  are  neither  parallel  nor  inter- 
secting, the  pitch  surfaces  are  hyperboloids  of 
revolution,  and  the  teeth  engage  in  lines  approx- 
imating to  the  general  direction  of  the  common 
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element  of  the  hyperboloids.  Owing  to  the  dif- 
ficulty of  constructing  the  teeth,  this  class  of 
gearing  is  not  much  used,  and  where  the  condi- 
tions require  their  application,  two  pairs  of  cone 
wheels  are  generally  employed. 

In  screw  gearing  the  axles  of  the  cylinders 
are  neither  parallel  nor  intersecting,  and  the 
pitch  surfaces  are  in  contact  only  at  one  point. 
In  its  practical  form  it  is  known  as  "endless 
screw*  or  "worm  gear,*_  and  is  commonly  em- 
ployed to  convert  rapid  into  slow  motion.  The 
mounting  of  the  screw  prevents  any  other 
motion  except  that  of  rotation,  so  that  at  each 
complete  turn  of  the  screw,  a  tooth  of  the  en- 
gaging wheel  passes  across  the  line  of  centres, 
and  there  being  no  limit  to  this  action,  the 
wheel  continues  to  rotate  so  long  as  the  screw  is 
turned  around  its  axis. 

In  face  gearing,  the  teeth  consist  of  pins  ar- 
ranged in  a  circle,  and  fastened  to  a  flat  circular 
plate  attached  to  aji  axis.  The  wheels  act 
at  right  angles  to  each  other,  and  the  points  of 
contact  are  situated  only  upon  the  surfaces  of 
the  pins.  Prior  to  the  introduction  of  bevel 
gears,  it  was  the  method  usually  employed  to 
transmit  motion  between  axes  that  were  not 
parallel,  but  at  the  present  time  it  is  almost  ex- 
clusively used  in  connection  with  wooden  mill 
machinery. 

There  are  a  great  many  other  forms  of  gear- 
ing which  are  adapted  for  various  putposes.  Of 
them  the  stepped,  twisted,  spiral,  and  differ- 
ential gearing  are  the  most  important.  The 
particular  advantage  of  the  last  named  over  or- 
dinary spur  gearing  being  the  almost  entire  ab- 
sence of  friction  and  the  consequent  wear  of  the 
teeth.  Bevel  gears  of  this  type  have  been  used 
with  great  advantage  in  mowing  machines.  By 
the  substitution  of  epicycloidal  and  hypocy- 
cloidal  curves  and  involutes  for  the  circular 
arcs  in  the  forms  of  the  teeth,  the  rolling  con- 
tact action  of  the  circles,  in  its  relation  to  the 
production  of  a  constant  velocity  ratio,  is  re- 
placed exactly  by  a  sliding  contact  action.  The 
teeth  of  all  gear  wheels  are  designed  upon  the 
principles  of  these  curves,  so  that  when  run- 
ning together  their  action  is  smooth  and  free 
from  vibration  and  shock.  _ 

_  Bibliography.—  For  specific  information  rel- 
ative to  the  application  and  design  of  gearing, 
consult  Rankine,  'Machinery  and  Millwork' ; 
Grant,  <Teeth  of  Gears' ;  Kent,  'Mechanical  En- 
gineer's Pocket  Book'  (1903)  ;  and  Stahl  and 
Woods,  'Elementary  Mechanism'   (1903). 

W.  MoREV,  Jr., 
Consulting  Civil  Engineer. 

Wheel  Window,  in  architecture,  a  circular 
window  with  radiating  muilions  resembling  the 
spokes  of  a  wheel. 

Wheeler,     hwe'ler,     Andrew     Carpenter, 

American  journalist  and  author:  b.  New  York 
^  July  1835 ;  d.  Monsey,  Rockland  County,  N.  Y., 
10  March  1903.  He  began  newspaper  work  on 
the  New  York  Times,  and  later  became  city 
editor  of  the  Milwaukee  (Wis.)  Sentinel.  Soon 
after  the  outbreak  of  the  Civil  War,  he  went 
with  the  Federal  army  as  correspondent  for 
several  eastern  and  western  papers ;  and  after- 
ward, following  two  years  of  incidental  writing 
for  the  Chicago  press,  joined  the  New  York 
Leader  staff,  then  numbering  many  prominent 
names.  _  For  _  a  time  he  wrote  for  the  Leader 
^amatic    critiques    over   the    signature  "Trin- 


culo.*  Then  he  became  dramatic  and  mU' 
sical  critic  of  the  World,  and  began  writing  the 
articles  signed  "Nym  Crinkle.*  Later  still  he 
was  on  the  staff  of  the  Sun.  As  "Nym  Crinkle* 
he  published  'The  Chronicles  of  Milwaukee* 
(1861)  ;  'The  Toltec  Cup> ;  'The  Primrose  Path 
of  Dalliance,'  'The  Iron  Trail,'  and  other 
books.  Latterly,  having  withdrawn  from  jour- 
nalistic work,  he  published  under  the  new 
pseudonym  "J.  P.  Mowbray"  (or  J.  P.  M.),  two 
series  of  essays  and  two  books  of  fiction — <A 
Journey  to  Nature*  (1901)  ;  'The  Making  of  a 
Country  Home*  (1902) ;  'Tangled  Up  in 
Beulah'  (1902),  and  'The  Conquering  of  Kate* 
(1903).  His  authorship  of  these  later  works 
was  not  known  until  after  his  death. 

Wheeler,  Benjamin  Ide,  American  college 
president :  b.  Randolph,  .Mass.,  15  July  1854.  He 
was  graduated  from  Brown  University  in  1875, 
and  afterward  studied  for  four  years  in  Ger- 
many, traveling  also  in  Greece.  He  was  sub- 
sequently engaged  as  an  instructor  at  Brown, 
Harvard,  and  Cornell,  and  in  1886  .was  ap- 
pointed professor  of  philology  at  the  last  named 
university,  receiving  the  chair  of  Greek  in  1888. 
In  1896  he  accepted  the  directorship  of  the 
American  School  of  Classical  Studies,  at  Athens. 
Greece,  and  since  1899  has  been  president  01 
the  University  of  California.  He  was  editor 
of  the  department  of  philology  in  Johnson's 
'Universal  Cyclopaedia'  and  in  Macmillan's 
'Dictionary  of  Philosophy  and  Psychology,'  and 
has  written:  'The  Greek-Noun  Accent'  ^1885); 
'Analogy  and  the  Scope  of  its  Influence  in  Lan- 

Cage>  (1887)  ;  'Introduction  to  the  Historyof 
nguage,'  joint  author  (1890)  ;  'Organization 
of  Higher  Education  in  the  United  States' 
(;i896);  'Life  of  Alexander  the  Great' 
(1900)  ;  etc. 

Wheeler,  Joseph,  American  soldier  and 
statesman:  b.  Augusta,  Ga.,  10  Sept.  1836; 
d.  Brooklyn,  N.  Y.,  25  Jan.  1906.  He  was 
graduated  from  the  United  States  Military 
Academy  in  1859;  served  in  several  scouting 
expeditions  against  Indians  in  Kansas  and  New 
Mexico;  in  February,  1861,  resigned  his  com- 
mission, and  in  April  following  was  made  a  first 
lieutenant  of  artillery  in  the  army  of  the  Confed- 
erate States.  In  September  he  became  colonel 
of  the  19th  Alabama  infantry.  He  commanded 
a  brigade  at  Shiloh  (6-7  April  1862).  distin- 
guished himself  by  his  services,  and  was  selected 
to  command  the  rear-guard  when,  at  the  end 
of  the  second  day's  fighting,  the  Confederates  re- 
tired from  the  field.  By  reason  of  his  success  as 
commander  of  the  rear  guard  when  the  Confed- 
erates withdrew  from  before  Halleck's  army  (30 
May  1862),  and  his  equally  successful  command 
of  the  salient  outpost  at  Corinth,  led  to  his  ap- 
pointment as  head  of  the  cavalry  of  Bragg's 
army.  As  such  he  led  the  advance  in  every 
forward  movement  of  the  forces  and  commanded 
the  rear  guard  with  the  exception  of  Hood's 
Nashville  campaign  (winter  of  1864).  In  Au- 
gust and  September  1862  he  led  Bragg's  advance 
into  Kentucky,  and  detained  Buell  until  Bragg 
had  captured  Mumfordsville,  with  cannon,  muni- 
tions and  supplies.  At  Perryville  (see  Perrv- 
viLLE,  Battle  or,  and  The  Kentucky  Cam- 
paign OF  1862),  8  Oct.  1862,  Wheeler  commanded 
the  cavalry,  and  displayed  great  energy  and 
skill.  He  led  a  brilliant  charge  and  captured  a 
battery.    Ordered  to  cover  the  retreat  of  Bragg's 
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army,  he  made  possible  that  general's  successful 
escape,  with  large  supply  trains,  to  Cumber- 
land Gap.  Rosecrans  on  25  December  moved 
forward  to  attack  Bragg  before  Murfreesboro. 
AVheeler  skilfully  retarded  Rosecran's  advance, 
£;-.d  during  the  battle  (31  Dec.  1862  to  3  Jan. 
1863)  (see  Stone  River,  or  Murfreesboko)  was, 
in  the  words  of  Bragg's  official  report,  *pre- 
eminently  distinguished."  He  was  commissioned 
major-general  in  January  1863,  and  in  June  and 
July  took  a  prominent  part  in  the  battles  at- 
tending Bragg's  retreat  to  Qiattanooga.  At 
Chickamauga  (19-20  September)  he  defeated 
the  right  flank  of  Rosecrans'  army  (20  Septem- 
ber), penetrated  to  the  rear,  and  defeated  Wat- 
kins  in  a  severe  combat.  (Dn  20  September  he 
crossed  the  Tennessee  and  captured  substantially 
all  of  Rosecrans'  ordnance  and  supply  trains.  He 
fought  in  the  Knoxville  campaign  in  November, 
and  on  the  27th,  with  Cleburne,  defeated  Hooker 
at  Ringgold  Gap.  During  the  spring  of  1864 
lie  aided  in  opposing  Sherman's  advance  from 
Dalton  to  Atlanta,  commanding  the  cavalry  of 
lhe  Confederate  right  wing,  under  Johnston  and 
Hood.  He  fought  almost  caily,  his  force  fre- 
-quently  being  dismounted.  On  28-31  July  he 
defeated  a  Federal  raiding  force  under  Gens. 
Stoneman,  Garrard  and  McCook,  capturing  many 
prisoners  and  all  the  transportation  and  artillery. 
On  10  Aug.  1864  he  was  again  in  the  rear  of 
Sherman's  army,  capturing  supplies,  burning 
bridges  and  destroying  railways.  He  went  as 
far  as  the  Kentucky  line  in  eastern  Tennessee, 
and  then  proceeded  to  northern  Alabama.  It 
was  impossible,  however,  to  arrest  Sherman's  ad- 
vance or  destroy  his  communications.  Wheeler 
was  then  sent  in  advance  of  Sherman's  army, 
keeping  the  Confederate  government  and  com- 
manders advised  of  the  enemy's  movements  and 
preventing  foraging  parties  from  leaving  the  main 
force.  He  thus  restricted  the  spoliation  of  Geor- 
gia to  a  comparatively  narrow  area.  He  de- 
fended Macon,  Augusta  and  Savannah,  and  de- 
feated Kilpatrick  at  Aiken  and  Johnsonville. 
During  the  operations  in  North  Carolina  in 
1865,  he  distinguished  himself  at  Bentonville 
(19-21  March)  by  opening  an  avenue  for  John- 
ston's retreat.  He  was  promoted  lieutenant- 
general  on  28  February,  and  commanded  John- 
ston's cavalry  until  the  surrender  of  the 
Confederate  armies.  Subsequent  to  the  war  he 
studied  law,  and  followed  that  profession  and  the 
occupation  of  a  planter  until  1880,  when  he  was 
elected  a  Democratic  representative  in  the  47th 
Congress.  He  was  unseated  by  W.  M.  Lowe 
in  1882,  but  on  Lowe's  death  not  long  after  was 
re-elected,  and  in  1884  was  returned  to  the  49th. 
He  was  continually  re-elected,  and  was  serving 
at  the  outbreak  of  the  Spanish-American  war. 
In  April  1898  he  volunteered  for  duty,  and  on 
4  May  1898  was  commissioned  major-general  of 
United  States  volunteers.  On  14  May  he  was 
assigned  to  command  the  cavalry  division.  U. 
S.  A.,  about  to  leave  for  the  invasion  of  Cuba. 
He  planned,  and  commanded  in,  the  battle  of 
Las  Guasimas,  2i  June  1898.  and  participated 
in  the  battle  of  San  Juan,  1-2  July  1898.  He 
commanded  the  cavalry  division  of  the  Fifth 
corps  in  Cuba  from  22  June  to  the  surrender  at 
Santiago,  17  July.  Subsequently  he  was  in  com- 
mand of  the  troops  at  Montauk  Point,  L.  I.,  and 
from  7  October  to  3  December  was  in  command 
'Of  the  Fourth  Army  corps  at  Huntsville,  Ala. 
Vol.  ao— 25 


From  August  1899  to  January  1900  he  com- 
manded the  1st  brigade,  2d  division.  Eighth 
corps,  in  Luzon,  Philippine  Islands.  On  16  June 
1900  he  was  commissioned  brigadier-general, 
U.  S.  A.,  and  in  June-September  commanded 
the  Department  of  the  Lakes.  On  10  September 
he  retired  from  the  service.  His  publications 
include:  < Account  of  the  Kentucky  Campaign* 
(1862);  'History  of  the  Santiago  Campaign* 
(1898);  a  'History  of  Cuba*  (1899),  and  8 
volumes  of  Congressional  speeches  (1^3-98). 

Wheeler,  Nathaniel,  American  inventor: 
b.  Watertown,  Conn.,  7  Sept.  1820;  d.  Bridge- 
port, Conn.,  31  Dec.  1893.  He  was  engaged  with 
his  father  in  the  manufacture  of  carriages,  but 
about  1848  joined  Allan  B.  Wilson  in  manu- 
facturing sewing  machines.  In  1852,  on  the 
establishment  of  the  Wheeler  and  Wilson  Man- 
ufacturing Company,  he  became  its  president, 
and  by  his  practical  knowledge  of  machinery  and 
ability  as  an  organizer  soon  built  up  what  was 
then  the  largest  sewing  machine  factory  in  the 
world.  Subsequently  he  served  for  six  sessions 
in  the  Connecticut  legislature ;  and  invented  and 
patented  various  improvements  in  sewing  ma- 
chines, railway  cars,  heating  and  ventilating  ap- 
paratus, and  wood  finishing  processes. 

Wheeler,  William  Adolphus,  American 
lexicographer :  b.  Leicester,  Mass.,  14  Nov.  1833 ; 
d.  Roxbury,  Mass.,  28  Oct.  1874.  He  was  grad- 
uated from  Bowdoin  in  1853,  was  engaged  in 
teaching  for  several  years,  and  subsequently 
assisted  Joseph  E.  Worcester  (q.v.)  in  the  prep- 
aration of  his  'Dictionary*  (1856-9).  He  was 
afterward  occupied  with  the  revised  edition  of 
Webster's  'Dictionary'  (1864)  for  which  he 
compiled  'Explanatory  and  Pronouncing  Vocab- 
ulary of  the  Names  of  Noted  Fictitious  Persons 
and  Places,  including  Familiar  Pseudonyms, 
Surnames,  etc.,*  which  was  issued  separately  in 
1865.  In  1867  he  was  appointed  assistant  super- 
intendent of  the  Boston  Public  Librarv.  He  left 
unfinished  an  encyclopedia  of  Shakespearian  lit- 
erature and  an  index  to  anonymous  literature 
entiUed  'Who  Wrote  It?>  The  latter,  completed 
by  C.  G.  Wheeler,  was  published  in  1881.  He 
edited  Hole's  'Brief  Biographical  Dictionary* 
(1866):  a  'Dickens  Dictionary*  (1873);  and 
also  'Familiar  .illusions*    (1882). 

Wheeler,  William  Almon,  American  leg- 
islator :  b.  Malone,  N.  Y.,  30  June  1819 ;  d.  there 
4  June  1887.  He  was  educated  at  the  University 
of  Vermont,  and  was  admitted  to  the  bar  in  1845. 
He  was  United  States  district-attorney  of 
Franklin  county  in  1847-9  and  in  1849  was 
elected  as  a  Whig  to  the  State  assembly,  but  in 
1856  he  joined  the  ranks  of  the  then  newly  or- 
ganized Republican  party.  He  was  a  member  of 
the  New  York  assembly  in  1858-^:  in  i860  was 
elected  to  Congress ;  in  1867  was  president  of 
the  State  constitutional  convention ;  was  re- 
elected to  Congress  1869  and  served  until  1877, 
taking  a  prominent  part  in  the  adju.^tment  of 
Southern  affairs  under  the  Reconstruction  act 
and  settling  the  political  jifficulties  in  Louisiana 
by  the  well  known  "Wheeler  Compromise.*  He 
was  vice-president  of  the  United  States  under 
Hayes  in  1877-81. 

Wheeling,  hwelTng,  W.  Va.,  city,  county- 
seat  of  Ohio  county;  on  the  east  bank  of  the 
Ohio  River:  in  "the  northern  pan-handle  and  in 
the  same  latitude  as  Philadelphia.    It  is  on  the 
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Baltimore  &  Ohio  Railroad,  and  its  branch  lines, 
including  the  Ohio  River  and  Cleveland  L.  & 
W.  railroads  recently  acquired;  the  Pittsburg 
W.  &  Ky.  and  Cleveland  &  P.  Railroad  of  the 
Pennsylvania  system;  the  Wheeling  &  L.  E. 
Railroad  of  the  Wabash  system;  the  Ohio  River 
&  Western  Railroad  and  the  Wheeling  Terminal 
Railway,  a  belt  line  connecting  all  the  roads. 
It  is  the  largest  and  most  important  city  in  West 
Virginia.  The  land  area  is  2,050  acres  and  it 
has  an  elevation  of  660  feet  above  sea-level. 
Part  of  the  city,  a  beautiful  residential  section, 
is  on  Wheeling  Island,  which  is  over  a  mile 
long  and  contains  400  acres.  A  historic  suspen- 
sion bridge  over  1,000  feet  long  and  a  modern 
steel  bridge  connect  the  island  (the  Seventh 
Ward)  with  the  main  part  of  the  city,  and 
two  other  steel  bridges  span  the  west  channel 
of  the  river  from  the  island  to  the  Ohio  side. 
Eighty  miles  of  trolley  lines  in  Wheeling  and 
suburbs,  place  a  population  of  75,000  in  West 
Virginia,  Eastern  Ohio  and  Western  Pennsyl- 
vania in  connection  with  the  city  as  a  com- 
mercial centre.  It  has  steamer  connections  with 
the  Ohio  and  Kanawha  River  points  and  com- 
mands a  large  river  trade.  Among  the  features 
of  interest  are  the  Court  House  and  City  Hall 
combined  (formerly  the  State  Capitol),  the  new 
Government  building,  the  site  of  old  Fort 
Henry,  the  only  sky-scraper  in  the  state,  the 
Henry  Clay  monument,  \Vheeling  and  Mozart 
parks. 

Business  Interests. — Tht  excellent  transpor- 
tation facilities  of  the  city,  the  large  supply  of 
natural  gas  piped  from  West  Virginia  and 
Pennsylvania  fields,  the  extensive  coal  fields  of 
the  vicinity  and  the  abundance  of  raw  material 
nearby  have  served  to  make  Wheeline  an  im- 
portant manufacturing  city.  In  1906  Wheeling 
had  196  manufacturing  establishments,  capital- 
ized for  $18,227,622,  in  which  were  employed 
7.215  persons  receiving  annual  wages  of  $3,842,- 
659.  The  yearly  cost  of  raw  material  used  was 
$13,806,723  and  the  finished  products  were 
valued  at  $23,297475.  The  chief  manufactures 
are  iron  and  steel  products,  pottery,  glass,  to- 
bacco products,  leather,  lumber  products,  canned 
goods,  beer,   wagons  and  carriages. 

Churches,  Schools,  Charities,  Etc. — Wheeling 
has  42  churches,  embracing  13  denominations. 
It  is  the  seat  of  the  Roman  Catholic  diocese  of 
Wheeling.  Besides  a  modern  public  school  sys- 
tem, including  a  high  school,  opened  in  1897, 
there  are  the  Linsly  Institute,  Mount  de  Chantal 
Academy  (R.  C),  Saint  Joseph's  Academy  (R. 
C).  two  business  colleges,  several  parish 
schools,  and  a  public  library  with  18.000  vol- 
tsnes.  Bethany  College  and  the' West  Liberty 
State  Normal  School  are  located  a  few  miles 
to  the  north.  The  city  has  the  North  Wheel- 
ins;  and  City  hospitals,  two  private  hospitals, 
several  orphanages,  a  day  nursery,  and  homes 
f  ir  the  aged  and  friendless.  There  are  four 
clubs  occupying  their  own  buildings,  .three 
theatres,  five  daily  newspapers,  a  .  flourishing 
V.  M.  C.  A.,  which  will  soon  erect  a  new  build- 
ing, an  active  Board  of  Trade,  and  numerous 
secret  and  fraternal  organizations. 

Banks  and  Finances. — There  are  i."!  banks, 
including  two  trust  companies  and  two  National 
banks.  The  combined  capital  in  1906  was 
$2,387,000  and  the  deposits  $17,000,000.  The 
clearings  for  the  year  ending  31  Dec.  1905  were 


$41,335,368.  The  volume  of  banking  business 
has  doubled  since  1899.  The  chief  items  of  ex- 
pense are  for  schools,  $130,115.65;  gas  works 
and  electric  light  plant,  $125,811.89;  water- 
works, $97467.20;  fire  department,  $58,786.20; 
police  department,  $39,817.38;  paying  and  street 
maintenance,  $59,901.08;  health,  $13,866.50;  sal- 
aries and  miscellaneous,  $44,403.23;  interest, 
$21,113.39. 

Government. — ^The  Mayor,  elected  for  two 
years,  the  Cx)uncil.  Chief  of  Police,  City  Clerk, 
Wharfmaster  and  Board  of  Education  are- 
chosen  by  popular  vote.  The  Board  of  Public 
Works,  Water  and  Gas  Boards,  (Thief  of  Fire 
Department.  Health  Officer,  City  (x)llector  and 
minor  officials  are  chosen  by  the  council. 

History. — Wheeling  was  one  of  the  first, 
towns  founded  on  the  Ohio  River  and  is  sup- 
posed to  have  derived  its  name  from  the 
Wheeling  or  meandering  character  of  Wheeling 
Creek.  The  first  settlement  was  made  1769  by 
Ebenezer  Zane.  In  1774  a  stockade  fort — Fort 
Henry,  named  in  honor  of  Patrick  Henry — was- 
built  here  as  a  defense  against  the  Indians.  On 
I  Sept.  1777  this  fort  was  attacked  by  an  Indian 
force  of  300,  who  were  repulsed,  but  15  of  the 
settlers  were  killed.  In  1781  another  attack 
was  made.  On  11  Sept.  1782  the  fort  was  agaiit 
besieged  by  a  force  of  40  British  soldiers  and 
260  Indians,  who  continued  the  attack  for  two 
days,  but  were  forced  to  abandon  the  fight.  In 
1793  the  town  was  laid  out  bv  Colonel  Zane, 
and  in  1806  was  incorporated.  In  18.36  it  was. 
chartered  as  a  city  and  became  "idelv  known 
as  an  important  trading  post  on  the  great  Na- 
tional road  and  the  Ohio  River.  In  1861  Wheel- 
ing was  made  the  capital  of  the  "restored  gov- 
ernment of  Virginia"  by  the  people  of  Virginia 
opposed  to  secession.  It  was  the  state  capitaf 
'-om  1R63  to  1870.  and  afrain  from  18-5  to  1885. 
Pop.  (1900)  38378;  (U.  S.  Census  igioV 
41.041.  R.  B.  Navlor, 

Secretary  Board  of  Trade. 

Wheelock,  hwe'lok,  Eleaizar,  Americarr 
clergyman:  b.  Windham,  Conn.,  22  April  171 1; 
d.  Hanover.  N.  H.,  24  April  1779.  He  was  grad- 
uated at  Yale  in  1733.  and  from  1735  to  177O' 
was  pastor  of  the  2d  Congregational  society  in 
Lebanon,  near  Columbia,  Conn.  In  1754  he- 
opened  a  missionary  school  for  Indians,  known 
from  Joshua  Moor,  who  gave  for  its  use  a  build- 
ing and  two  acres  of  ground,  as  Moor's  Indian 
Charity  School.  This  he  removed  in  August 
1770  to  Dresden  (now  Hanover),  N.  H.,  found- 
ing Dartmouth  College,  to  which  a  charter  had 
been  granted  in  1769. 

Wheelock,  John,  American  educator:  b. 
Lebanon,  Conn.,  28  Jan.  1754;  d.  Hanover, 
N.  H.,  4  April  1817.  He  was  son  of  Eleazar 
Wheelock  (q.v.).  He  entered  Yale  in  1767.  but 
became  a  member  of  the  new  Dartmouth  Col- 
lege at  Hanover,  N.  H.,  and  was  graduated  with 
the  first  class  in  1771.  In  1775  he  was  elected 
a  member  of  the  provincial  assembly,  in  1777 
w.i.s  appointed  a  major  in  the  New  York  forces, 
and  soon  after  lieutenant-colonel  in  the  Conti- 
nental army.  In  1778  he  led  an  expedition 
against  the  Indians.  In  1770  he  was  elected 
president  of  Dartmouth  College  and  remained 
there,  except  two  years,  till  1817.  He  bequeathed 
half  his  large  estate  ^^  Princeton  Theological- 
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Seminary.  He  published  <Essay  on  the  Beauties 
and  Excellencies  of  Painting,  Music,  and 
Poetry'  (1774)  'Sketches  of  the  History  of 
Dartmouth  College'   (i8i6)  ;  etc. 

Wheelwork.     See  Clockwork. 

Wheelwright,  hwel'rit,  John,  American 
,  Puritan  clergyman:  b.  Lincolnshire,  England, 
about  1592;  d.  Salisbury,  N.  H.,  15  Nov.  1679. 
He  was  a  graduate  of  Cambridge,  and  vicar  of 
Bilsby,  near  Alford,  Lincolnshire ;  but  iri  1636, 
being  driven  from  his  church  by  Archbishop 
Laud,  he  emigrated  to  Boston,  Mass.,  where 
the  same  year  he  was  chosen  pastor  of  a  branch 
of  the  Boston  church  at  Mount  Wollaston,  >n 
what  is  now  Quincy.  The  celebrated  Anne 
Hutchinson  (q.v.)  was  his  sister-in-law,  and  he 
partook  of  her  views.  Differences  of  opinion 
led  to  personal  animosities  between  him  and 
John  Wilson,  the  pastor  of  the  Boston  church; 
and  the  general  court  appointed  a  fast  in  Janu- 
ary 1637,  partly  to  heal  these  dissensions.  On 
this  occasion  Wheelwright  preached  in  Boston, 
and  as  his  enemies  asserted,  denounced  the  min- 
isters and  magistrates.  The  general  court  pro- 
nounced him  guilty  of  sedition  and  contempt, 
for  which  in  November  1637  he  was  banished 
from  the  colony.  In  1638  he  formed  a  settle- 
ment on  the  banks  of  the  Piscataqua,  which  he 
called  Exeter.  After  a  residence  of  five  years 
here,  the  town  was  declared  to  be  within  the 
limits  of  Massachusetts,  and  he  removed  with  a 
part  of  his  church  to  Wells  in  the  district  of 
ftlaine.  In  1644  his  sentence  of  banishment  was 
revoked,  in  consequence  of  some  acknowledg- 
ments on  .his  part,  and  he  returned  to  that  col- 
ony in  1646,  and  settled  in  Hampton.  In  1654 
he  published  his  'Vindication.'  About  1657  he 
went  to  England,  where  Cromwell,  who  had 
been  his  college  classmate,  received  him  cor- 
dially ;  but  he  returned  in  1660,  and  in  1663  set- 
tled as  pastor  in  Salisbury,  N.  H.  His  'Writ- 
ings,' edited,  with  a  memoir,  by  C.  H.  Bell, 
were  published  by  the  Prince  Society  in  1876. 

Wheelwright,  John  TVler,  American  au- 
thor :  b.  Roxbury,  Mass.,  26  Feb.  1856.  He  was 
graduated  at  Harvard  College  in  1876,  studied 
law  and  was  admitted  to  the  Suffolk  bar  in 
1879.  He  was  acting  park  commissioner  of 
Boston  in  1897.  He  has  published  'Rollo's  Jour- 
ney to  Cambridge'  (1880,  with  F.  J.  Stimson)  ; 
<A  Child  of  the  Century'  (1887)  ;  <A  Bad  Pen- 
ny'  (189s);  etc. 

Whelan,  hw6'lan,  Richard  ^^ncent,  Amer- 
ican Roman  Catholic  prelate :  b.  Baltimore,  Md., 
28  Jan.  1809;  d.  there  7  July  1874.  He  was 
educated  at  Mount  Saint  Mar>-'s  College,  Em- 
mitsburg,  Md.,  and  at  the  Seminary  of  Saint 
Sulpice,  Paris,  where  he  was  graduated  in  1831. 
He  was  ordained  to  the  priesthood  in  1832,  re- 
turned to  the  United  States,  and  in  1832-5  was 
a  professor  at  Mount  Saint  Mary's.  He  was 
engaged  in  missionary  work  at  Harper's  Ferry 
and  other  towns  in  Virginia  and  Maryland  in 
1835-40,  and  in  the  latter  year  was  consecrated 
bishop  of  Richmond.  He  built  a  theological 
seminary  near  Richmond,  founded  schools  and 
academies,  built  a  cathedral  at  Wheeling,  and 
in  various  ways  greatly  improved  the  condition 
of  his  diocese.  When  the  diocese  was  divided 
in  1850  he  became  bishop  of  Wheeling.  The 
Wheeling  diocese  then  contained  but  two 
cliiirches  and  two  priests,  with  no  supplemen- 
tary institutions  of  any  kind.    At  his  death  it 


possessed  48  churches,  40  stations  for  religious 
services,  29  priests,  six  academies,  four  con- 
vents, a  hospital,  an  orphan  asylum,  and  a  col- 
lege. He  was  present  at  the  Vatican  Council 
of  1869-70  and  opposed  the  definition  of  the 
dogma  of  papal  infallibility,  considering  the  time 
inopportune  for  its  definition,  but  upon  its  dec- 
laration he  submitted  promptly  to  the  decision 
of  the  council. 

Whelk,  a  gastropod  mollusk  of  the  genus 
Buccinum  and  order  Ctenobranchiata.  The 
large  or  common  whelk  {B.  undatum)  is  of 
common  occurrence  on  both  sides  of  the  North 
Atlantic,  and  is  distin|^ished  by  the  shell  hav- 
ing its  canal  notched,  and  the  mouth  or  aperture 
of  large  size.  The  whorls  of  the  shell,  which 
has  a  thick  homy  epidermis,  are  few  and 
rounded.  In  England  these  animals  are  largely 
used  for  food  and  bait,  and  are  caught  in 
"creels"  baited  with  garbage,  but  in  America: 
they  are  not  eaten.  The  eg^s  are  contained  in 
egg-cases,  bundles  of  which  are  common  on 
the  sea-coasts;  each  capsule  contains  several 
eggs,  some  of  which  develop  and  devour  the 
others.  The  red  whelk,  or  "roaring  buckie"  of 
the  Scotch  {Fttsus  antiquus),  belongs  to  the 
family  Fusidte  (q.v.).  The  tulip  whelk  (Fasci- 
olaria  tulipa)  is  very  richly  colored  and  in- 
habits the  tropical  seas.  The  purple  whelk 
(Purpura  lapillui)  is  so  named  from  its  afford- 
ing a  part  of  the  dye  which  made  Tyre  of  old 
so  famous. 

Wherry,  hwerf,  William  Maclgr,  Ameri- 
can soldier:  b.  Saint  Louis,  Mo.,  13  Sept.  1836. 
He  was  educated  at  the  University  of  Missouri 
and  studied  law ;  served  through  the  Civil  War ; 
and  was  present  at'  the  battles  of  Wilson's 
Creek,  Dallas,  Kenesaw  Mountain,  Atlanta, 
Jonesboro,  Nashville,  and  at  the  surrender  of 
Gen.  J.  E.  Johnston.  He  was  brevetted  briga- 
dier-general of  volunteers  in  1865,  mustered  out 
of  the  volunteer  service  in  1866,  and  appointed 
captain  in  the  regular  army  and  subsequently 
served  on  frontier  duty.  In  the  war  with  Spain 
in  1898  he  took  part  in  the  battle  of  San  Juan 
Hill,  and  in  the  capture  of  Santiago.  He  was 
promoted  brigadier-general,  U.  S.  A.,  7  Jan. 
1899,  and  was  retired  the  same  month.  He  has 
published  'Battles  and  Leaders  of  the  Civil 
War'   (1888-9). 

Wherry,  a  light,  shallow  boat,  for  plying 
on  rivers ;  also  a  light,  half-decked  fishing  vessel, 
used  in  different  parts  of  Great  Britain  and 
Ireland. 

Whetstone,  any  stone  used  for  sharpening 
tools.  Sandstones  and  fine  mica  schists  form 
the  coarser  kinds.  Silicious  clay  rocks  (lu- 
tytes)  and  particularly  the_  fine  compact  rocks 
made  of  quartz-mud  (silicilutytes),  such  as 
the  Arkansas  stone  or  novaculyte,  form  the 
more  desirable  varieties  for  oil-stones  and  deli- 
cate hones.    See  Sedimentary  Rocks;  Schists. 

Whewell,  hu'el,  William,'  English  scholar: 
b.  Lancaster  24  May  1794;  d.  Cambridge  6 
March  1866.  He  was  graduated  from  Trinity 
College,  Cambridge,  in  1816,  and  in  due  course 
became  fellow  and  tutor  of  his  college.  He 
labored  with  Herschel,  Babbage,  and  Peacock 
to  raise  the  standard  of  mathematics  in  the 
university,  and  wrote  text-books  which  were 
justly  celebrated.  From  1828  till  1832  he  was 
professor  of  mineralogy,  and  in  1838  was  elected 
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to  t)ie  ICnightbridge  chair  of  moral  philosophy, 
which  he  held  till  1855.  In  1841  he  became 
master  of  Trinity  and  in  this  position  labored 
f arnestly  and  successfully  to  obtain  for  the  nat- 
ural and  moral  sciences  a  better  recognized 
position  among  the  studies  of  the  university, 
lie  became  fellow  of  the  Royal  Society  in  1820, 
and  was  one  of  the  first  members  of  the  British 
Association,  of  which  he  was  president  in  1841. 
Whewell  was  a  strong,  healthy,  clear-headed 
man,  possessed  of  a  vigorous  and  capacious  in- 
tellect, and  endowed  with  extraordinary  powers 
of  acquiring  and  retaining  knowledge.  The  ex- 
tent and  variety  of  his  attainments  were  some- 
thing wonderful.  Yet  there  was  nothing  super- 
ficial about  his  learning,  notwithstanding  the 
well-known  mot  of  Sydney  Smith,  that  "science 
was  his  forte  and  omniscience  his  foible."  Be- 
sides other  gifts,  he  built  at  his  own  expense, 
and  presented  to  his  college,  a  hostel,  or  collec- 
tion of  chambers  for  undergraduates.  His  prin- 
cipal writings  include :  The  Bridgewater  treatise 
'Astronomy  and  General  Physics,  considered 
with  reference  to  Natural  Theology'  (1833); 
'History  of  the  Inductive  Sciences'  (1837); 
•Philosophy  of  the  Inductive  Sciences'  (1840)  ; 
'Novum  Organum  Renovatum' ;  'Indications  of 
the  Creator* ;  'History  of  Scientific  Ideas' ; 
'Elements  of  Morality,  including  Polity';  'Lec- 
tures on  Systematic  Morality* ;  'Architectural 
Notes  on  German  Churches' ;  'On  Liberal  Edu- 
cation in  General' ;  'Lectures  on  the  History  of 
Moral  Philosophy  in  England';  'Philosophy  of 
Discovery':  'History  of  Moral  Philosophy'; 
'Platonic  Dialogues  for  English  Readers.'  He 
was  the  author  of  the  well-known  anonymous 
essay,  'The  Plurality  of  Worlds.'  Consult: 
Todhunter,  'Whewell:  an  Account  of  His  Writ- 
ings' (1876);  'Life'  by  Mrs.  Stair  Douglas 
(1881)  ;  Clark.  'Old  Friends  at  Cambridge  and 
Elsewhere'   (1900). 

Whichcote,  hwkh'kot,  Benjamin,  English 
Anglican  clergyman:  b.  Stoke,  Shropshire,  11 
March  1610;  d.  Cambridge  May  1683.  He  was 
educated  at  Emmanuel  College,  Cambridge,  took 
orders  in  the  English  Church  in  1636,  held  the 
living  of  North  Cadbury,  Somerset  in  1643,  and 
the  next  year  was  appointed  provost  of  King's 
Collcp-e,  Cambridge.  He  was  a  leader  of  the 
latitudinarian  school  of  English  divines;  a  fa- 
mous preacher,  and  one  of  the  Cambridge  Pla- 
tonists.  His  works,  published  posthumously, 
include:  'Observations  and  Apophthegms' 
(1688);  'Moral  and  Religious  Aphorisms' 
(1703);  'Sermons'  (1698-1707) ;  etc.  Consult: 
Tulloch,  'Rational  Theology,'  Vol.  IL  (1872) ; 
Westcott.  'Essays  in  the  History  of  Religious 
Thought'  (1891);  Mullinger,  'History  of  the 
University  of  Cambridge'   (1892). 

Whigs,  a  word  of  British  origin,  used  for 
many  years  to  designate  an  American  political 
party.  It  had  previously  been  used  in  America 
in  colonial  and  revolutionary  times  to  indicate 
those  who  were  opposed  to  the  attempts  of  the 
British  Crown  to  deprive  the  Americans  of  their 
political  and  commercial  rights.  It  disappeared 
with  the  close  of  the  Revolution,  and  did  not 
appear  again  until  the  National  Republicans, 
successors  to  the  Federalists  (q.v.),  adopted  the 
name  of  Whigs.  Those  Whigs  who  considered 
the  slavery  question  settled  by  the  compromise 
of  1850  were  called  in  Massachusetts  "Cotton 


Whigs,"  and  in  New  York  'Silver  Grays."  The 
Whigs  continued  to  exist  as  one  of  the  two 
great  parties  until  the  election  of  1852.  which 
was  followed  by  a  division  on  the  slavery  issue, 
the  anti-slavery  Whigs  joining  the  Republican 
party,  and  the  others  making  common  cause 
with  the  Democracy. 

The  term  was  prominent  in  British  politicaF 
history  for  nearly  two  centuries  to  designate  the 
political  party  which  advocates  such  changes 
in  the  constitution  as  tend  in  the  direction  of 
democracy.  Defoe  thus  accounts  for  the  origin 
of  the  name :  "The  use  of  it  began  then  when 
the  western  men  (the  peasantry  of  the  XVest 
Lowlands  of  Scotland),  called  Cameronians, 
took  arms  frequently  for  their  religion.  Whig 
is  a  word  used  in  those  parts  for  a  liquor  (zvhig, 
Scotch  for  zchey),  which  the  men  used  to  drink 
.  .  .  and  so  became  common  to  the  people 
who  drank  it.  It  afterward  became  a  denom- 
ination of  the  poor  harassed  people  of  that 
part  of  the  country,  who,  being  unmercifully 
persecuted  by  the  government,  against  all  law 
and  justice,  thought  they  had  a  civil  right  to 
their  religious  liberties,  and  therefore  resisted 
the  power  of  the  prince  (Charles  IT.)."  Mon- 
mouth was  sent  to  quell  the  insurrection,  and 
"at  his  return  he  found  himself  ill-treated  for 
having  used  the  rebels  too  mercifully;  and  Lau- 
derdale told  Charles,  with  an  oath,  that  the  duke 
had  been  so  civil  to  the  Whigs  because  he  was 
a  Whig  himself  in  his  heart.  This  made  it  a 
court  word,  and  in  a  little  time  the  friends  and 
followers  of  the  duke  began  .to  be  called 
Whigs." 

A  different  origin  is,  however,  assigned  to 
the  term.  Sir  James  Balfour,  in  writinu  of  an 
outbreak  which  occurred  in  1648,  in  his  own 
day,  calls  the  enthusiasts  "whigamores,"  and 
Burnet,  who  was  then  five  years  old,  offers  the 
following  explanation :  "The  southwest  coun- 
ties of  Scotland  have  seldom  corn  enough  to 
serve  them  throughout  the  year,  and  the  north- 
ern parts  producing  more  than  they  need,  those 
in  the  west  come  in  the  summer  to  buy  at  Leith 
the  stores  that  come  from  the  north ;  and  from 
a  word,  whiggam,  used  in  driving  their  horses, 
all  that  drove  were  called  the  whigamors.  and 
shorter,  the  whiggs.  Aher  the  news  come  of 
Duke  Hamilton's  defeat  (in  1648),  the  minis- 
ters animated  their  people  to  rise  and  march 
to  Edinburgh ;  and  they  came  up,  marching  at 
the  head  of  their  parishes,  with  an  unheard-of 
fury,  preaching  and  praying_  as  they  came. 
.  .  .  This  was  called  the  whiggamors"  inroad, 
and  ever  after  that  all  that  opposed  the  court 
came  in  derision  to  be  called  whiggs;  and  from 
Scotland  the  word  passed  to  England."  The 
Whigs  brought  about  the  revolution  of  1688-9, 
and  established  the  Protestant  succession :  they 
were  chiefly  instrumental  in  obtaining  the  aboli- 
tion of  the  slave-trade  and  slavery,  the  repeal 
of  the  Test  and  Corporation  Acts,  Catholic 
emancipation,  parliamentary  and  municipal  re- 
form, the  repeal  of  the  corn-laws,  and  similar 
measures.  The  term  Liberals  is  now  generally 
applied  to  the  representatives  of  this  party;  the 
extreme  section  of  the  party,  who  agitate  for 
sweeping  innovations,  usually  have  a  more  or 
less  close  connection  with  the  Whigs,  and  have 
adopted  the  name  of  Radicals.  See  Political 
Parties. 

Whin.    See  Furze. 
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Whin,  Whinstone,  a  mining  term  for  in- 
truded igneous  or  basaltic  rocks  generally  of 
a  firm  texture  and  resistant  character.  The 
great  Whin  Sill  of  Northumberland  is  a  typical 
example. 

Whin-chat,  an  European  warbler  (Pratincola 
rubetra),  allied  to  the  stonechat,  and  is  named 
from  its  frequenting  the  neighborhood  of  whin 
and  furze  bushes.  It  possesses  a  long  white 
streak,  passing  across  the  sides  of  the  head, 
which,  as  well  as  all  the  upper  parts  of  the 
body,  is  colored  brown.  The  lower  parts  are 
yellowish.  Iti  song  is  very  sweet,  and  it  has 
been  known  to  imitate  the  song  of  other  birds. 

Whip  or  Coach-whip  Snake,  a  light  brown 
harmless  snake  (Zamenis  Aagelliformis)  with 
whitish  tail,  closely  related  to  the  blacksnake.  It 
is  found  in  the  southern  United  States  and  Mex- 
ico, and  is  especially  abundant  in  Texas.  Its 
name  is  given  it  on  account  of  its  general  ap- 
pearance; and  the  more  ignorant  Indians  and 
negroes  believe  it  will  whip  or  lash  its  adver- 
sary with  its  tail.  It  runs  with  the  utmost 
swiftness,  and  has  the  general  habits  of  a  black- 
snake  (q.v.).  A  group  of  very  slender  poison- 
ous African  and  Asiatic  tree-snakes,  the  Dipsa- 
diiice,  are  called  whip-snakes  in  some  books. 
They  are  elapine  and  poisonous,  and  conceal 
themselves  aided  by  their  leaf-green  color,  in 
bushes  where  they  dart  upon  birds,  lizards,  in- 
sects, etc.,  unsuspicious  of  their  presence. 

Whipping  Post,  a  punishment  inflicted  by 
the  law  of  England,  and  also  in  the  State  of 
Delaware,  chiefly  for  minor  offences.  The 
criminal  law  in  England  enumerates  several  of- 
fences for  which  the  punishment  may  be  in- 
flicted on  males  under  i6.  A  subsequent  act 
enacts  that  when  the  offender  is  under  14  the 
number  of  strokes  is  not  to  exceed  12.  In  Scot- 
land no  person  above  16  is  to  be  whipped  for 
theft  or  crime  committed  against  person  or 
property.  In  Delaware  robberj'.  theft,  and  other 
crimes  are  punished  by  whipping.  See  also 
Fl.\cellation. 

Whipple,  hwip'l,  Abraham,  American 
naval  officer:  b.  Providence,  R.  I.,  1733;  d. 
near  Marietta,  Ohio,  29  May  1819.  In  the 
French  and  Indian  war  he  commanded  the  pri- 
vateer Gamecock  and  on  one  cruise  alone  cap- 
lured  23  prizes.  He  was  in  charge  of  the  ex- 
pedition which  on  8-9  June  1772  destroyed  the 
British  armed  schooner  Gaspee,  commanded  suc- 
cessively the  Columbus,  the  schooner  Provi- 
dence, and  the  frigate  Providence,  and  from 
1775-9  with  the  schooner  Providence  took  more 
prize;  and  destroyed  more  vessels  than  any  other 
coniir.aiuler  in  the  colonial  service.  With  the 
frigate  Providence  he  evaded  British  surveil- 
lance and  succeeded  in  getting  to  sea  with  im- 
portant despatches  for  France,  and  in  1779  per- 
formed the  daring  exploit  of  capturing  10 
vessels  from  a  merchant  fleet  of  nearly  150  sail, 
eight  of  which  reached  Boston  safely,  and 
brought  $1,000,000.  Ke  commanded  the  naval 
forces  at  Charleston,  S.  C,  in  1780,  but  was 
captured  and  held  a  prisoner  until  the  close  of 
the  war.  He  commanded  the  vessel  which  in 
1784  unfurled  the  first  American  flag  on  the 
river  Thames. 

Whipple,  Edwin  Percy,  American  author 
and  critic:  b.  Gloucester,  Mass.,  8  March  1819; 
d.  Boston  16  June  1886.  _  After  a  secondary  edu- 
cation,  he    benan   writine    for   newspapers,   in 


1837  bei-ame  a  clerk  in  a  Boston  brokerage  ot- 
fice,  and  from  1837  to  1860  was  superintendent 
of  the  reading-room  of  the  Merchants'  Ex- 
change. In  1843  he  first  attracted  attention  by 
a  critical  panegyric  on  Macaulay  in  the  Bosttii* 
'Miscellany,*  and  in  October  of  that  year  en- 
tered upon  his  successful  career  as  a  lecturer, 
chiefly  on  literary  topics.  He  contributed  much 
to  reviews  and  journals,  publishing  in  1848-9 
two  volumes  of  'Essays  and  Reviews,'  including 
discussions  of  'English  Poets  of  the  19th  Cen- 
tury,' 'Byron,'  'Rufus  Choate,'  and  'Henry 
Fielding.'  In  1872-3  he  was  literary  editor  of 
the  Boston  Globe,  a  newly-established  daily. 
The  greater  part  of  his  work  is  composed  of 
essays  on  literature  and  authors,  though  he 
treated  of  other  subjects  with  an  almost  equal 
discrimination.  His  'Literature  of  the  Age  of 
Elizabeth'  (1876)  probably  shows  him  to  best 
advantage,  though  his  estimates  of  the  modems 
are  also  painstaking  and  for  the  most  part  just. 
His  characterizations  were  penetrative,  and  at 
times  very  effectively  expressed.  He  lacked, 
however,  to  a  large  extent,  originality  and 
power,  and  Whittier's  declaration  that  "with  the 
possible  exception  of  Lowell  and  Matthew  Ar- 
nold, he  was  the  ablest  critical  essayist  of  his 
time"  cannot  now  be  accepted.  Among  his  fur- 
ther publications  are:  'Literature  and  Life' 
(1849),  a  small  volume  of  lectures;  'Character 
and  Characteristic  Men'  (1866) ;  'Success  and 
its  Conditions'  (1871).  Three  books  appeared 
posthumously,  'Recollections  of  Eminent  Men, 
with  Other  Papers'  (1887),  with  an  introduc- 
tion by  C.  A.  Bartol ;  'American  Literature  and 
Other  Papers'  (1887),  with  a  brief  introduction 
by  Whittier,  and  containing  the  centennial  re- 
view of  American  literature  written  in  1876  for 
'Harper's  Magazine' ;  and  'Outlooks  on  Society, 
Literature  and  Polities'  (1888).  Consult  pa- 
pers by  T.  W.  Higginson  in  the  'Atlantic,'  Vol. 
Iviii.  345,  and  by  T.  W.  Hunt  in  the  'Biblio- 
theca  Sacra,'  1.  30. 

Whipple,  Henry  Benjamin,  American 
Protestant  Episcopal  bishop:  b.  Adams,  Jeffer- 
son County,  N.  Y,  15  Feb.  1822;  d.  Faribault, 
Minn.,  16  Sept.  1901.  Ill  health  prevented  his 
entering  college,  for  which  he  had  prepared, 
and  he  engaged  in  business  for  several  years. 
In  1847  he  began  a  theological  course  privately, 
took  priest's  orders  in  the  Episcopal  Church  in 
1850  and  was  rector  of  Zion  Church,  Rome, 
N.  Y.,  1850-7  and  of  the  Church  of  the  Holy 
Communion,  Chicago,  1857-^.  In  October  1859 
he  was  consecrated  first  bishop  of  Minnesota. 
He  very  soon  afterward  organized  the  Seabury 
Mission  at  Faribault,  out  of  which  have  since 
been  developed  the  cathedral  of  Our  Merciful 
Saviour,  Seabury  Divinity  School,  the  Shattuck 
School  for  boys,  and  Saint  Mary's  Hall,  a  school 
for  girls.  Bishop  Whipple  was  widely  known 
as  *the  apostle  to  the  Indians"  on  account  of 
his  labors  among  them  both  for  their  material 
as  well  as  spiritual  welfare.  By  the  Indians 
themselves  he  was  called  "Straight  Tongue.* 
He  thoroughly  understood  the  Indian  character 
and  at  the  time  of  the  Sioux  massacre  in  1862 
insisted  that  the  trouble  came  directly  from 
the  false  dealing  of  the  whites  with  the  Indians. 
In  1876  he  secured  the  Sioux  treaty>  opening 
up  the  best  portions  of  Dakota  to  white  set- 
tlement, and  his  advice  in  regard  to  Indian 
affairs  was  sought  by  every  President  from  Lin- 
coln to  McKinley.    In  his  'Lights  and  Shadows 
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of  a  Long  Episcopate*  (1899)  the  character  of 
the  Indian  problem  will  be  found  very  fully 
treated.  Bishop  Whipple  traveled  extensively 
and  was  well  known  and  highly  regarded  in 
England,  while  in  his  own  country  he  was  be- 
loved and  respected  by  men  of  every  creed. 

Whipple,  Squire,  American  civil  engineer: 
b.  Hardwick,  Mass.,  24  March  1804;  d.  Albany, 
N.  Y.,  IS  March  1888.  He  was  graduated  from 
Union  College  in  1830  and  engaged  in  canal 
and  railway  surveying.  He  patented  in  1840  an 
iron  bridge  truss  of  the  bowstring  type,  sev- 
eral of  which  were  built  over  the  Erie  Canal. 
After  1852  he  built  several  bridges  known  as 
the  "Whipple  trapezoidal  type,"  and  in  1872  took 
ou:  a  patent  for  a  lift  drawbridge,  one  of  whieh 
was  built  over  the  Erie  Canal  at  Utica.  He 
wrote:  <The  Way  to  Happiness*  (1847); 
♦Treatise  on  Bridge  Building'  (1847);  and 
♦The  Doctrine  of  Central  Forces'  (1866). 

Whipple,  William,  American  soldier  and 
politician:  b.  Kittery,  Me.,  14  Jan.  1730;  d. 
Portsmouth  28  Nov.  1785 :  Before  1751  he  was 
captain  of  a  merchantman  trading  with  the 
West  Indies  and  making  voyages  to  Africa  for 
slaves.  But  in  1759  he  set  up  as  a  merchant  at 
Portsmouth,  and  in  1775  was  chosen  a  delegate 
to  the  New  Hampshire  provincial  congress.  He 
was  also  made  a  member  of  the  provincial 
council  of  safety.  In  January  1776  he  was 
elected  to  the  Continental  Congress,  continuing 
to  hold  his  seat  until  September  1779,  and  sign- 
ing the  Declaration  of  Independence.  As  briga- 
dier-general of  New  Hampshire  troops,  he  com- 
manded a  brigade  in  the  operations  against 
Burgoyne  in  17;  7.  and  assisted  in  negotiating  the 
terms  of  the  surrender  of  the  British  general. 
Commanding  the  New  Hampshire  forces,  he  co- 
operated with  Sullivan  in  the  campaign  against 
the  British  in  Rhode  Island  in  1778.  From 
1782  to  1784  he  was  superintendent  of  finance 
for  New  Hampshire,  and  from  1782  until  his 
death  a  judge  of  the  superior  court.  He  was 
president  of  the  commission  for  the  adjustment 
of  the  dispute  between  Connecticut  and  Penn- 
sylvania regarding  the  Wyoming  Valley  region. 

Whip'poorwill,  a  North  American  night- 
ja.  (Antrostomus  vocifcrus).  In  this  genus 
the  rictal  bristles  are  greatly  developed  and 
reach  far  beyond  the  tip  of  the  small,  weak  bill, 
and  sometimes  they  are  fringed.  The  nostrils 
are  not  tubular  as  in  Nyctidromus.  The  whip- 
poorwill  is  10  inches  long  with  a  spread  of 
wings  of  about  18  inches,  the  rictal  bristles  are 
simple,  the  tail  long  and  rounded,  and  the  soft 
lax  plumage  closely  and  delicately  mottled  with 
gray,  black,  white,  and  yellowish  brown,  the 
female  with  the  tips  of  the  outer  tail-feathers 
tawny,  the  same  parts  in  the  male  white.  These 
birds  inhabit  the  United  States  and  British 
provinces  east  of  the  plains,  and  breed,  chiefly 
northward,  throughout  most  of  this  area.  Being 
nii{jratory  they  reach  the  Middle  and  New  Eng- 
land States  in  May.  The  whippoorwill  is  a 
strictly  nocturnal  bird,  but  usually  becomes  quiet 
by  midnight  except  on  moonlight  nights  when 
they  continue  active  till  dawn ;  but  at  all  times 
thev  are  most  vociferous  during  the  early  even- 
ing. The  song  is  a  clear,  energetic  whistle, 
aotly  syllabified  in  the  name,  strongly  accented 
on    the    last    syllable,    and    is    repeated    many 


tiir.es;  then,  after  a  short  pause,  begins  anew. 
They  fly  noiselessly  in  pursuit  of  flying  in- 
sects, skimming  low  over  storie  walls  and  bushes 
or  even  alight  on  the  ground  to  pick  up  a  beetle 
or  other  insect.  Large  moths,  night-flying 
beetles,  and  insects  frequenting  forest  borders 
arc  their  chief  food.  As  they  pass  close  to  a 
person  at  night  they  are  heard  to  utter  a  low 
murmuring  sound.  Unlike  the  great  majority 
of  birds  they  always  perch  along  and  not  across 
a  bough,  a  peculiarity  which  they  share  with 
other  weak-footed  birds.  Whippoorwills  do  not 
fly  abroad  during  cloudy  days  Jike  the  nighi 
hawk,  and  as  a  consequence  their  appearance  is 
unknown  to  many  persons  to  whom  the  song  is 
quite  familiar.  No  nest  is  made  and  the  two 
elliptical  creamy  white  eggs  marked  with  brown 
and  lavender  are  laid  in  a  depression  on  the 
bare  ground  or  a  log.  When  danger  threatens, 
the  old  birds  often  carry  the  eggs  or  young 
in  their  mouths  to  a  place  of  safety.  .\  much 
larger  species  of  similar  colors  and  habits,  but 
more  southern  in  its  range,  is  the  chuck-wiirs- 
widow  {A.  carolinensis)  (q.  v.).  In  this  species 
the  rictal  bristles  are  provided  with  lateral  fila- 
ments. 

Whiptail  Scorpion.    See  Scorpion. 

Whirligig  Beetle.    See  Water-beetle. 

Whirlpool,  a  circular  eddy  or  current  in  a 
stream  or  the  sea,  produced  bv  the  configuration 
of  the  channel,  by  meeting  currents,  by  winds 
meeting  tides,  etc.  There  are  some  very  cele- 
brated whirlpools,  such  as  Charybdis,  in  the 
Strait  between  Sicily  and  Italy;  and  the  Mal- 
strom,  off  the  coast  of  Norway.  When  agitated 
by  tides  or  winds  they  sometimes  become  dan- 
gerous to  navigators.  These  are  not,  however, 
whirlpools  in  the  strict  sense,  which  are  indeed 
very  rare,  but  merely  superficial  commotions 
created  by  winds  meeting  tides,  and  in  calm 
weather  are  free  from  all  danger. 

Whirlwind.  See  Cyclone;  Simoon ;  Water- 
spout. 

Whisky,  the  name  applied  to  a  well-known 
liquor  distilled  from  barley,  wheat,  oats,  and 
other  grains;  potatoes,  beet,  and  other  roots, 
and  subsequently  refined,  colored  and  flavored 
by  various  processes.  Whisky  from  malt  alone 
is  made  in  the  Scotch  distilleries  as  follows : 
The  malt  is  bruised  upon  cylitiders,  and  the 
quantity  intended  to  be  mashed  is  put  into  the 
mash  pan,  water  at  a  temperature  of  about  170° 
F.  being  then  added.  After  two  or  three  hours' 
agitation  the  whole  is  left  to  repose  for  an  hour 
and  a  half,  and  then  the  worts  are  drawn  off  to 
about  one  third  of  the  water  employed. 
About  two  thirds  of  the  first  quantity  of  water 
of  a  somewhat  higher  temperature  is  put  into 
the  pan.  and  the  agitation  is  renewed  for  about 
half  an  hour.  After  a  second  period  of  repose 
these  second  worts  are  drawn  off.  Both  infu- 
sions are  now  cooled  down  as  quickly  as  pos- 
sible to  the  temperature  of  80°  or  70°  to  prevent 
souring;  the  wort  is  cooled  down  by  being 
exposed  in  shallow  coolers  to  currents  of  air, 
or  by.  being  passed  througn  serpentine  tubes 
surrounded  with  cold  water.  More  water  may 
be  let  into  the  pan,  and  a  third  wort  drawn  off, 
which  may  be  fixed  with  the  other  worts,  or 
used  instead  of  water  for  the  first  infusion  of 
malt.     The  quantity  of  saccharine  matter  con- 
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verted  into  alcohol  depends  upon  the  proportion 
of  ferment  or  yeast  introduced  into  the  worts; 
if  too  little  be  used,  a  portion  of  the  sugar  will 
remain  undecomposed ;  if  too  much,  the  spirits 
will  have  an  unpleasant  taste.  Generally  the 
worts  are  let  down  at  the  specific  gravity  of 
1.050  or  1.060,  and  at  a  temperature  of  60°  to 
50°.  For  every  100  gallons  a  gallon  of  good 
porter  yeast  is  added  and  thoroughly  incorpo- 
rated by  agitation.  An  hour  after  the  addition 
of  the  yeast  fermentation  begins  to  show  itself 
by  a  ring  of  froth  around  the  edges  of  the  vat, 
iiiid  in  about  five  hours  frothy  bubbles  cover  its 
whole  surface.  Large  vats  generally  afford  a 
better  result  than  small  ones,  owing  to  the 
equality  of  the  fermenting  process.  It  is  con- 
sidered good  worts  when  the  specific  gravity 
comes  down  to  that  of  water  and  superior  worts 
when  it  falls  to  0.995.  In  about  48  to  60  hours 
tlie  wash  begins  to  get  clear  and  comparatively 
tranquil,  and  is  then  ready  for  distillation.  In 
its  simplest  form  the  still  consists  of  a  copper 
boiler  into  which  the  wash  is  poured.  This  ves- 
sel is  furnished  with  a  close  head  terminating 
in  a  bent  tube  which  passes  in  a  spiral  form 
through  a  vessel  filled  with  cold  water.  (See 
Distillation.)  On  the  application  of  heat  to 
the  still  the  spirit  begins  to  rise  in  vapor  at 
I'S",  along  with  more  or  less  steam.  These 
vapors  are  condensed  in  passing  through  the 
spiral  tube,  and  trickle  in  fluid  form  into  a  re- 
ceiver. The  product  of  this  first  distillation  is 
called  low  wines.  This  is  again  distilled  at  a 
lower  temperature,  which  gets  rid  of  part  of  the 
water  and  of  the  fetid  oils  that  had  come  over 
with  the  alcohol.  Great  purity  and  strength  can 
only  be  obtained  by  repeated  distillation.  The 
casks  or  packages  into  which  these  spirits  are 
put  are  never  charred,  as  in  America,  but  prefer- 
ence is  given  to  empty  wine  or  rum  casks  which 
imnart  both  flavor  and  color,  and  when  plain 
casks  are  used,  flavoring  and  coloring  is  accom- 
plished by  means  of  blending  wines.  If  nothing 
whatever  is  added  to  the  spirits  which  are  put 
in  plain  casks,  the  coloring  and  flavoring  is  at- 
tributable to  the  tannic  acid  extracted  from  the 
wood,  and  the  oxidation  of  the  aldehydes  in 
combination  with  the  ethyl  alcohol. 

In  the  United  States,  Kentucky,  Maryland, 
and  Pennsylvania  whiskies,  or  those  represented 
to  be  such,  constitute  the  majority  of  those  con- 
sumed for  drinking  purposes,  either  medicinal  or 
otherwise.  Kentucky  whiskies  are  known  as  Sour 
Mash,  Sweet  Mash  and  Bourbons,  and  Pennsyl- 
vania and  Maryland  whiskies  as  Eastern  Ryes. 
At  the  head  of  the  various  processes  of  distilla- 
tion, for  excellence  of  quality  of  the  spirit  pro- 
duced thereby,  stands  that  known  as  *fire  cop- 
per," which  is  the  method  that  originally  estab- 
lished the  high  reputation  of  whisky  in  these 
States ;  those  since  employed,  while  giving  a 
larger  yield  of  spirit  to  the  bushel  of  grain,  pro- 
cure it  at  the  expense  of  the  quality  and  flavor 
thereof.  In  this  process  the  corn  and  rye  meals 
are  scalded  or  mashed  with  hot  spent  beer, 
which  is  the  liquid  residue  of  the  previous  dis- 
tillation. The  mash  is  then  allowed  to  cool  to 
the  proper  temperature,  when  malt  is  added,  and 
the  mash,  diluted  with  a  sufficient  quantity  of 
■  water,  is  left  to  ferment  the  time  established  by 
law.  The  diluted  mash  when  fermented  is  called 
beer.  The  beer  is  distilled  in  three  different 
ways.     In  the  very  smallest  distilleries,  it   is 


sometimes  boiled  in  copper  stills,  over  wood 
fires;  the  vapor,  passing  through  a  copper  coil 
or  worm,  immersed  in  cold  water,  is  condensed 
and  delivered  into  a  receiver.  The  condensed 
liquid  is  called  low  wines,  or  singlings.  Sing- 
lings  contain  only  a  small  amount  of  spirit.  This 
manner  of  boiling  the  beer  is  seldom  used,  as 
the  large  quantity  of  grain  contained  in  the  beer 
makes  it  apt  to  cake  in  the  still ;  and.  becoming 
scorched,  it  gives  the  whisky  a  strong,  smoky 
flavor,  a  very  little  of  which,  however,  is  not 
considered  objectionable.  The  singlings  are 
doubled  or  again  distilled  in  small  copper  stills, 
or  doublers,  over  wood  fires,  and  the  vapor 
again  condensed  in  a  copper  worm,  whence  it  is 
delivered  into  the  receiving  cistern.  Another 
name  for  doublings  is  highwines.  The  usual 
way  of  distilling  sour  mash  whisky  is  to  boil  the 
beer  in  a  wooden  still  by  admitting  steam,  the 
vapor  being  condensed  into  singlings;  the 
singlings  are  doubled  as  above.  In  the  third 
way,  the  beer  is  boiled  in  a  copper  still,  by 
steam  confined  in  a  copper  pipe,  placed  inside 
of  the  still.  The  singlings  are  doubled  in  small 
copper  stills,  over  wood  fires,  in  the  same  man- 
ner described.  This  latter  way  is  considered  a 
great  improvement,  as  it  avoids  both  the  scorch- 
insr  of  the  grain  in  distilling  the  beer  and  the 
admission  of  live  steam,  while  it  preserves  all 
the  characteristics  so  highly  prized  in  "sour- 
mash,  fire  copper"  whiskies.  The  yield  by  the 
sour-mash  process  is  from  two  to  three  gallons 
to  the  bushel  of  grain. 

Most  whisky  is  made  by  the  process  known 
as  "steam."  in  this  the  corn  and  rye  meals  and 
malt  are  mixed  with  water  in  the  mash-tub, 
where  they  are  scalded  with  direct  or  live  steam, 
introduced  by  means  of  a  perforated  pipe  at 
the  bottom  of  the  tub.  When  fully  scalded,  the 
mash  is  cooled  down  and  run  into  the  fer- 
menting tubs.  Fresh  yeast  is  used  in  ferment- 
in/r.  which  gives  the  name  of  "sweet  mash." 
The  still  is  made  of  wood  and  divided  into  two 
or  three  compartments.  When  the  still  is 
charged,  a  certain  amount  of  beer  is  placed  in 
each  compartment,  live  steam  is  admitted  into 
the  lower,  which  boils  the  beer,  and  the  vapor 
from  it  ascends  through  a  curved  pipe  into  the 
compartment  above,  where  its  continued  recep- 
tion boils  the  charge  therein  contained ;  the 
vapor  from  this  again  ascends  into  the  next 
compartment  above,  where  the  same  process  is 
repeated.  The  vapor  then  passes  through  a  pipe 
into  a  wooden  doubler,  where  it  boils  the  low 
wines ;  and  the  vapor  arising  thence  passes  into 
a  copper  worm,  where  it  is  condensed  and  then 
run  into  the  whisky  cistern.  Only  one  worm 
is  used  and  one  condensation  made.  Highwines, 
as  well  as  whisky,  are  manufactured  by  this 
process.  The  yield  is  from  three  and  a  half  to 
four  and  a  half  gallons.  In  making  whisky  by 
the  «steam  copper"  process,  the  mash  is  made 
and  fermented  and  the  beer  boiled,  in  the  same 
manner  as  for  the  "steam"  process.  The  same 
wooden  still  is  used ;  but,  instead  of  the  vapor 
from  the  upper  compartment  passing  directly 
into  a  wooden  doubler,  it  is  run  through  a  worm 
and  condensed  into  singlings,  which  are  doubled 
in  a  copper  still  by  live  steam,  or  by  steam 
confined  in  a  jacket  around  the  still,  or  some- 
times by  fire  underneath. 

In  locating  a  distillery  a  full  supply  of  clear, 
bright  water,  that  contains  the  proper  chemical 
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o':?.lities,  is  the  first  consideration.  It  is  well 
known  to  both  chemists  and  practical  distillers 
that  water  containing  a  large  quantity  of  sul- 
phate of  lime,  earthy  carbonates,  and  no  organic 
matter,  is  best  adapted  to  distilling.  The  lime 
and  carbonates  being  dissolved  in  the  acid  gen- 
erated during  the  fermentation  of  the  mash, 
mostly  pass  off  in  the  form  of  carbonic  acid 
gas,  and  leave  the  water  soft  and  best  suited 
for  extracting  the  active  properties  of  the  malt 
and  grain.  Great  care  h?.s  to  be  taken  in  the 
selection  of  the  grain  to  have  it  well  developed 
and  sound.  Musty  or  unsound  grain  is  fatal  to 
the  production  of  line  whisky,  and  its  defects 
become  more  prominent  as  the  whifky  increases 
in  age.  Those  distillers  most  careful  to  manu- 
facture only  line  goods  U3e  the  grain  that  is 
grown  in  tlieir  own  section  of  the  country',  in 
order  to  have  both  the  grain  and  water  spring 
from  the  same  kind  of  soil.  Successful  fer- 
mentation requires  of  the  distiller  not  only  con- 
stant attention,  but  also  extensive  knowledge 
both  of  the  principles  of  chemistry  and  of  prac- 
tical results.  It  is  exceedingly  injurious  to  allow 
the  fermentation  to  be  prematurely  concluded 
or  to  proceed  too  long.  As  a  general  rule,  the 
slower  the  fermentation  and  lower  the  heat  at 
which  the  distillation  is  carried  on,  the  finer  and 
purer  will  be  the  spirit.  The  mash  being  made 
and  fermented,  and  the  beer  distilled  by  what- 
ever process,  the  whisky  is  collected  in  the 
cistern,  and  thence  run  into  barrels,  under  the 
control  of  the  United  States  inspector,  and  in 
the  custody  of  the  United  States  storekeeper, 
who  has  also  charge  of  it  while  in  the  bonded 
wa.-ehoi:se.  till  the  tax  is  paid.  Barrels,  and  the 
cooper.-ige  thereof,  require  much  attention,  and 
must  be  made  of  well-seasoned  oak.  For  high- 
wines  they  are  not  charred,  but  for  whisky  they 
should  be  well  charred,  as  the  char  has  some 
peculiar  chemical  effect  on  the  character  and 
ripening  of  the  whisky  that  is  very  desirable. 

The  subsequent  purity  of  the  product  depends 
largely  upon  the  care  exercised  by  the  distiller 
in  stopping  the  distillation  when  the  temperature 
of  the  vapor  rises  above  the  boiling  point  of 
ethvl  alcohol  and  water  and  certain  flavoring 
bodies  depending  upon  the  material  employed. 

The  process  of  fermentation  which  precedes 
that  of  distillation  produces  a  number  of  alco- 
hols radically  different  from  ethyl  alcohol 
(which,  with  water,  is  the  body  of  whiskies) 
and  which  seriously  serve  to  contaminate  the 
product.  These  are  usually  referred  to  by  the 
distiller  in  America  as  the  "heads"  and  "tails,* 
because  the  former  have  a  lower  boiling  point 
than  that  of  ethyl  alcohol,  and  the  latter  a  higher 
boiling  point,  as  a  result  of  which  a  careful  dis- 
tiller can  separate  them  from  the  main  body  of 
the  distillate  which  is  to  be  preserved. 

In  England  these  heads  and  tails  are  called 
'feints.*  Among  these  is  fusel  oil,  from  which 
it  is  very  desirable  that  the  spirit  should  be 
freed  as  soon  as  possible.  This  may  be  partially 
accomplished  by  the  action  of  charcoal  and 
heat,  which  are  the  principles  underlying  the 
barrel-clnrring  process  of  refination  and  matu- 
ration. If,  however,  the  fusel  oil  contents  are 
too  large  to  sf.rt  with,  they  will  never  be  suffi- 
ciently reduced  by  such  process  to  make  the 
product  wholesome  and  palatable.  In  such  case, 
they  can  only  be  removed  or  reduced  by  a  subse- 
quent process  of  rectification,  including  redis- 


tilling arid  the  passage  of  the  spirits  through 
leach  tubs.  It  follows,  therefore,  from  the 
process  of  manufacture,  that  the  fusel  oil  con- 
tents or  percentage  of  impurities  is  not  fixed  or 
constant,  and  this  fact  led  to  the  process  called 
blending.  Under  the  present  system  of  Internal 
Revenue  Laws  in  the  United  States  distilled 
spirits  can  be  sold  only  by  one  who  qualifies 
thereunder  as  a  wholesale  liquor  dealer,  and 
sMch  person  may  also  be  a  rectifier.  A  rectifier 
is  one  who  rectifies,  purifies,  or  refines  distilled 
spirits,  or  who  merely  mixes  without  refining. 
Whenever  it  is  found  that  whisky  which  has 
been  subjected  to  the  barrel-charring  process 
still  contains  an  excessive  quantity  of  fusel  O'l, 
or  has  acquired  an  excessive  quantity  of  tannic 
acid,  it  can  only  be  corrected  by  redistillation 
or  other  rectifying  processes  or  by  the  addition 
thereto  of  ethyl  alcohol  and  water  (tertned 
for  commercial  purposes  either  "neutral  spirits* 
or  "cologne  spirits*)  which  contains  no 
fusel  oil  and  no  tannic  acid.  One  effect 
of  charring  a  barrel  is  to  produce  a  coating  of  a 
gummy,  resinous  substance  beneath  the  char  and 
next  to  the  hard  wood  which  is  classed  as  cara- 
mel and  which  not  only  imparts  a  flavor,  but 
produces  about  two  thirds  of  the  color  usually 
obtained  by  spirits  which  have  been  stored  in 
such  a  barrel  for  a  length  of  time.  The  other 
one  third  of  the  color  is  imparted  by  the  tannin 
or  flavescin  which  the  spirits  extract  from  the 
wood. 

Since  neutral  spirits  are  seldom  put  in 
charred  barrels,  they  retain  their  original  color, 
which  is  water  white,  and  when  they  are  mixed 
with  the  whisky  which  has  been  colored,  it 
necessarily  lightens  the  color  which  has  to  be 
restored  by  the  addition  of  plain  caramel. 
Harmless  flavorings  are  sometimes  added  to 
modify  or  soften  the  effect  of  the  tannin, 
which  is  a  severe  astringent.  Oa  account  of 
their  diminished  toxicity,  smoottmess  which 
sometimes  results  from  the  addition  of  sugar, 
and  improved  flavor  which  results  from  diluting 
or  diminishing  the  tannic  acid,  acetic  acid,  and 
fusel  oil,  blends  are  considered  by  some  more 
desirable  than  a  simple  whisky. 

The  bulk  of  the  so-called  straight  pr  simple 
whiskies  in  America  are  made  by  adding  water 
to  the  high  wines  or  doublinps  in  the  receiving 
cistern  until  they  are  reduced  to  "lOO  proof* 
or  "proof,* — approximatelv  half  ethyl  alcohol 
and  half  water, —  and  then  storing  them  in 
charred  barrels. 

High  wines  contain  higher  alcohols  known 
as  "impurities,*  created  during  the  process  of 
fermentation.  If  these  impurities  are  removed 
from  the  high  wines,  the  spirit  is  then  termed 
"neutral,*  but  that_  term  is  properly  ?nplied  to 
it  only  so  long  as  it  is  kept  in  its  original  con- 
dition, free  from  any  coloring  or  flavoring  mat- 
ters. To  insure  this  result,  neutral  spirits  are 
stored  in  paraffined  or  waxed  barrels.  Neutral 
spirits  when  put  into  charred  barrels  are  con- 
verted into  whisky,  but  milder  in  flavor  and 
less  fierv  than  whisky  produced  from  high 
wines.  Being  unsuitable  for  blending  purposes, 
such  whisky  is  seldom  produced  in  America, 
although  all  foreign  whiskies  partake  more  of 
its  characteristics  than  of  whisky  produced 
from  high  wines. 

The  recent  custom  of  steam-heating  ware- 
houses in  which  whisky  in  charred  barrels  is 
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stored,  increases  the  proof  very  materially.  If 
kept  in  damp  storage,  the  proof  would  diminish. 
Whisky  ranges  in  proof  from  70  to  120,  but  all 
spirits  that  have  been  subjected  to  the  process 
usually  recognized  as  producing  whisky,  are 
considered  whisky  without  reference  to  their 
«proof.» 

No  standard  for  whisky  is  created  by  the 
Federal  laws,  but  many  of  the  states  have 
adopted  the  standard  laid  down  in  the  United 
States  Pharmacopaeia,  which  requires  that 
whisky  for  medicmal  purposes  should  be  ap- 
proximately from  88  to  no  proof,  should  con- 
tain no  more  than  traces  of  fusel  oil  from  grain 
and  oak  tannin  from  casks,  a  stated  limit  of 
free  acid,  and  show  a  residue  from  too  C.  C. 
evaporated  on  a  water  bath  and  dried  at  212  F. 
of  not  more  than  0.5  Gm.  Blended  whiskies 
more  nearly  meet  these  requiremerits  than 
straight  whiskies. 

Whisky,  whether  called  'straight*  or 
"blended**  is  composed  of  approximatdy  half 
water  and  half  ethyl  alcohol,  plus  a  color  and 
a  flavor,  and  the  only  substantial  difference  be- 
tween the  two  consists  in  the  percentage  of 
fusel  oil  and  tannic  acid,  which  exist  in  straight 
whiskies  in  a  larger  amount  than  in  blended 
whiskies. 

According  to  the  report  of  the  Commissioner 
of  internal  Revenue  for  the  fiscal  year  ended 
30  J  ine  1905,  grain  to  the  amount  of  29.927,325 
bushr;ls  was  consumed  in  the  manufacture  of 
whisky,  the  product  of  which  for  that  year  in 
the  I  nited  States  amounted  to  133,932478  gal- 
Ions. 

Wvtisky  Frauds,  The,  in  American  civil 
history,  a  national  internal  revenue  scandal, 
which  reached  its  climax  in  1874  through  the 
efforts  of  Secretary  of  the  Treasury  D.  H. 
Bristow.  Statistics  showed  that  for  some  years 
prior  to  1874  the  United  States  had,  in  St.  Louis 
alone,  lost  at  least  $1,200,000  of  revenue  which 
it  should  have  received  from  whisky,  yet  spe- 
cial agents  of  the  Treasury  set  to  work  from 
time  to  time  had  failed  to  do  more  than  cause 
an  occasional  flurry  among  the  thieves.  The 
Whisky  Rir.fc'  was  organized  in  St.  Louis  when 
the  Liberal  Republicans  there  achieved  their 
first  success.  It  occurred  to  certain  politicians 
to  have  the  revenue  officers  raise  a  campaign 
fund  among  >he  distillers.  This  idea  the  offi- 
cers modified  later,  raising  money  in  the  same 
way  for  themselves,  and  in  return  conniving  at 
the  grossest  thievery.  As  it  became  necessary 
to  hide  the  frauds,  newspapers  and  higher  offi- 
cials were  hushed,  till  the  ring  assumed  na- 
tional dimensions.  Its  headquarters  were  at  St. 
Louis,  but  it  had  branches  at  Milwaukee,  Chi- 
cago, Peoria,  Cincinnati,  and  New  Orleans,  and 
an  agent  at  Washington.  A  huge  corruption 
fund  was  distributed  among  gangers,  storekeep- 
ers, collectors,  and  other  officials,  acording  to  a 
fixed  schedule  of  prices.  As  a  result  of  the 
investigation  by  Secretary  Bristow  arrests  were 
made  in  nearly  every  leading  city.  Indictments 
were  found  against  152  liquor  men  and  other 
private  parties,  and  against  86  government  offi- 
cials, notably  the  chief  clerk  in  the  Treasury 
Department,  and  Gen.  Grant's  private  secre- 
tary. Gen.  O.  E.  Babcock. 

Whisky    Insurrection,    a    popular    name 
given  to  a  local  outbreak  in  opposition  to  the 


excise  laws  passed  by  Congress  3  March  1791. 
General  objections  were  urged  against  the  meas- 
ure and  in  western  Pennsylvania  the  inhab- 
itants considered  the  tax  an  unfair  discrimina- 
tion against  their  particular  region  and  raised 
an  insurrection.  It  became  necessary  for  Presi- 
dent Washington  to  call  out  an  army  of  15,000 
militia  to  subdue  the  rebels,  who  dispersed  with- 
out bloodshed. 

Whispering  Gallery,  a  gallery  or  dome  of 
an  elliptical  or  circular  form,  in  which  faint 
sounds  conveyed  around  the  interior  wall  may 
be  readily  heard,  while  the  same  are  inaudible 
elsewhere  in  the  interior.  Thus,  in  an  elliptical 
chamber,  if  a  person  standing  in  one  of  the  foci 
speak  in  a  whisper,  he  will  be  heard  distinctly 
by  a  person  standing  in  the  other  focus,  though 
the  same  sound  would  not  btf  audible  at  the 
same  distance  under  any  other  circumstances,  or 
at  any  other  place  in  the  chamber.  There  is  a 
whispering  gallery  in  the  Capitol  at  Washington, 
one  at  Saint  Paul's  Cathedral,  London,  and  an- 
other at  Gloucester  Cathedral,  England. 

Whist,  a  well-known  game  at  cards,  first 
clearly  described  by  Edmond  Hoyle  (q.  v.)  in  his 
'Short  Treatise  on  the  Game  of  Whist*  (1743). 
Ihe  game  is  played  with  the  full  pack  of  52 
cards    by    four    persons,    two    being    partners 
asrainst  the  other  two,  each  player  receiving  13 
cards  dealt  out  one  by  one  in  rotation.     The 
last  card  dealt  is  turned  face  up,  and  is  called 
the  trump  card ;  it  gives  a  special  power  to  the 
suit  to  which  it  belongs.     The  cards  rank  as 
follows:  ace  (highest),  king,  queen,  knave,  and 
the  others  according  to  their  number  of  pips. 
Play  is  commenced  by  the  person  on  the  left 
hand  of  the  dealer  laying  down  a  card   face 
up  on  the  table,  the  other  players  following  in 
succession  with  cards  of  the  same  suit  if  they 
have  them.     When  all  have  played  the  player 
who  has  the  highest  card  takes  the  four  cards 
laid  down,  which  constitute  a  trick.    The  win- 
ner of  the  trick  then  leads,  as  the  first  of  a 
new  trick,  the  winner  of  which  becomes  the 
leader,  and  so  on.    When  a  player  cannot  play 
a  card  of  the  same  suit,  he  may  play  one  of  the 
trump  suit,  and  take  the  trick,  or  lay  one  of  a 
different  suit,  which  gives  him  no  chance  of 
winning  the  trick.     When  the  hand  is  played 
out  the  score  is  taken  as  follows :  the  partners 
who  conjointly  gain  the  majority  of  tricks  score 
one  point  for  every  trick  taken  above  six.    The 
ace,  king,  queen,  and  knave  of  the  trump  suit 
are  called  honors,  and  count  one  each  for  the 
side  which  holds  them;  if  one  side  hold  three 
honors,  they  count  two  by  honors,  as  the  oppo- 
site side  can  have  but  one ;  if  one  side  hold  all 
the  honors,  four  bv  honors  is  counted ;  should 
the  honors  be  equally  divided  neither  side  counts, 
the  honors  being  then  said  to  cancel  errch  other. 
In  long  whist,  an  obsolescent  form  of  the  game, 
10   of  these   points   made   a  game.     In   short 
whist,  the  game  now  generally  played,  the  num- 
ber has  been  reduced  to  five,  and  in  this  form 
it  is  common  to  count  by  tricks  alone.    A  rub- 
ber consists  of  a  series  of  three  games,  and  is 
won   by   the   side   that   secures   two   of  them. 
Should  one  party  gain  two  games  in  succession, 
the  third  of  the  rubber  is  not  played.    In  dupli- 
(jate  whist  the  hands  played  are  preserved  and 
replayed  by  the  opposing  side. 
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Whistle-wood,  a  North  American  maple- 
tree  (Acer  pennsylvanicum) .  It  is  a  small  tree, 
or  sometimes  only  a  shrub,  common  in  the 
mountainous  districts  of  the  eastern  United 
States  and  Canada.  Generally  it  is  found  in 
thicket-like  young  woods,  growing  in  damp 
rocky  soil.  The  flowers  are  in  long  axillary 
racemes,  and  bloom  late  in  spring,  drooping 
under  the  branches.  They  are  succeeded  by 
strings  of  the  two-celled  winged  fruit  of  a  yel- 
lowish green  tint.  They  dangle  there  all  sum- 
mer. The  slender  trunks  are  olive-green,  when 
older  becoming  a  reddish-brown  in  color,  striped 
with  short,  delicate  streaks  of  white  pigment, 
which  may  be  scraped  off,  and  for  this  reason 
the  tree  is  often  called  striped  maple ;  it  is, 
however,  also  known  as  moose-wood,  since  the 
deer  are  fond  of  the  young  shoots  when  the 
sugary  sap  is  '  flowing.  The  bark  is  easily 
stripped  off  the  young  branches,  leaving  white 
withes  from  which  country  folk  make  whistles. 
Other  whistles  are  made  from  the  bass-wood 
(Tilia  americana),  and  the  name  is  given  in 
Great  Britain  to  the  mountain-ash  {Pyrus)  and 
to  the  common  and  sycamore-maples. 

Whistler,  hwis'ler,  James  Abbott  McNeill, 
American  artist :  b.  Lowell,  Mass.,  lo  July  1834 ; 
d.  London  17  July  1903.  In  1851  he  was  ap- 
pointed to  the  West  Point  Military  Academy, 
which  he  left  in  1854;  and  in  1854-5  was  a 
draughtsman  in  the  Coast  and  Geodetic  Survey. 
This  employment  he  soon  quitted,  going  to  Eng- 
land and  thence  to  Paris,  where  in  1855-7  he 
was  a  pupil  in  the  studio  of  C.  G.  Gleyre,  an 
artist  of  Ingres'  school  who  ^never  drew  a  line 
without  having  first  assured  himself  how 
Raphael  would  have  proceeded."  Previous  to 
the  series  generally  styled  the  "French  Set,* 
Whistler  is  known  to  have  etched  three  plates, 
and  other  early  attempts  were  almost  certainly 
made.  The  "French  Set,"  renderings  of  figures, 
street  scenes,  and  interiors,  appeared  in  1858 
(published  by  Delatre)  — 12  plates,  with  an 
etched  title.  But  a  few  copies  were  printed.  In 
1863  Whistler  went  to  London  and  settled  in 
Chelsea.  During  his  earlier  days  there  he  com- 
pleted the  'Thames  Set'  of  etchings,  16  in  all, 
treating  of  the  craft  of  that  stream  and  the 
quaint  buildings  along  its  edge.  Some  rare 
prints  of  these,  generally  considered  superior, 
were  made  before  their  publication  in  1871. 
'The  PooP  and  'Black  Lion  Wharf*  are  among 
the  best  of  them.  He  exhibited  his  paintings 
quite  frequently  at  the  Royal  Academy,  one  of 
the  earliest  being  'At  the  Piano,'  purchased  by 
the  Scottish  painter  John  Phillip  for  30  guineas. 
In  1872  the  'Arrangement  in  Gray  and  Black' 
('The  Painter's  Mother'),  now  in  the  Luxem- 
bourg Gallery,  was  accepted  by  the  Academy 
only  on  the  insistence  of  Sir  William  Boxall. 
Whistler  sent  other  pictures,  such  as  'The  Last 
of  Old  Westminster,'  and  'Symphony  in  White 
III.,'  but  he  could  not  agree  with  the  manage- 
ment of  that  institution,  long  before  his  death 
ceased  to  exhibit  there,  and  was  never  made 
A.R.A.  Some  of  his  best  work  was  shown  at 
the  Grosvenor  Gallery,  opened  by  Sir  Coutts 
Lindsay  in  1877,  including  famous  portraits, 
'Irving  as  Philip  II.'  and  the  'Arrangements,' 
'Harmonies,'  and  'Nocturnes.'  novel  in  title 
and  character.  It  was  in  1877  that  Ruskin  wrote 
of  the  'Nocturne,  Black  and  Gold'  ('The  Fall- 
ing Rocket'),  then  at  the  Grosvenor:  «I  have 
seen  and  heard  much  of  cockney  impudence  be- 


fore now,  but  never  expected  to  hear  a  coxcomb 
ask  200  guineas  for  flinging  a  pot  of  paint  in  the 
public's  face"  ('Fors  Clavigera').  Then  ensued 
the  diverting  Ruskin  suit,  brought  for  libel  by 
the  artist  and  heard  in  November  1878.  The 
verdict  was  for  the  plaintiff,  and  the  farthing 
assessed  for  damages  Whistler  afterward  wore 
on  his  watch  chain.  The  costs  against  Ruskin, 
i3o6  I2S.  4d.,  were  met  by  a  public  subscription. 
Whistler  followed  up  the  affair  by  his  pamphlet, 
'Art  vs.  Art-Critics,'  in  which  he  first  proved 
his  cleverness  in  controversial  satire.  He  pre- 
ferred to  exhibit  his  works  under  conditions 
which  he  could  himself  direct,  and  gave  a  spe- 
cial exhibition  in  1874.  Others,  of  either  prints 
or  paintings,  were  held  in  the  rooms  of  the  Fine 
Arts  Society  in  1880,  1881,  18B3,  i^,  and 
1886.  At  the  International  Socie^,  Knights- 
bridge,  he  always  had  chief  place.  He  became 
a  member  of  the  Royal  Society  of  British  Art- 
ists in  1884,  and  in  1886  some  "revolutionary 
members"  made  him  its  president.  His  admin- 
istration improved  the  artistic  quality  of  the 
exhibitions,  but  -was  not  commercially  success- 
ful; and  in  1889  he  failed  of  re-election  and 
many  of  his  following  resigned.  His  explana- 
tion was  characteristic:  "It  is  all  very  simple. 
The  Royal  Society  of  British  Artists  has  disin- 
tegrated—  the  'artists'  have  come  out,  the 
'British'  remain."  He  failed  for  a  long  time 
of  the  recognition  he  merited,  but  latterly  many 
distinctions  were  conferred  upon  him.  He  was 
a  member  of  the  Legion  of  Honor  and  the 
Bavarian  Order  of  Saint  Michael,  member  of 
the  Munich,  Rome,  Dresden,  and  other  acade- 
mies, in  igoip  received  the  unusual  award  at  the 
Paris  exposition  of  the  gold  medal  for  etching 
and  also  for  painting,  and  in  I9(^  the  gold 
medal  of  honor  from  the  Pennsylvania  Academy 
of  Fine  Arts.  By  many  Whistler's  etchings 
have  been  ranked  as  the  consummate  product 
of  his  art,  classed  with  those  of  Rembrandt,  and 
even  said  to  surpass  the  world's  greatest  etcher 
in  the  process  of  selecting  essentials  and  a  cer- 
tain subtlety  in  execution.  He  did  not  keep  a 
set  of  proofs  or  memoranda  of  his  work,  and  it 
is  as  yet  impossible  to  make  a  complete  list  of 
his  etchings.  The  first  catalogue  of  them  ap- 
peared in  1874.  Wedmore  gave  214  in  i8&6k 
268  in  1889;  a  supplement  to  Wedmore  in- 
creased the  number  to  372.  It  is  probable  that 
with  the  search  certain  to  be  made  the  list  will 
be  brought  up  to  more  than  400  prints.  It  has 
been  said,  and  probably  with  much  justice,  that 
while  Rembrandt  chose  greater  subjects,  only  a 
comparatively  small  part  of  the  total  number  of 
his  plates  is  sought  by  collectors,  hut  all  of 
Whistler's  are  highly  esteemed  by  connoisseurs. 
"There  are  no  failures,"  declares  one  writer; 
some  are  sketchier  than  others,  but  all  are  genu- 
ine expressions  of  Whistler's  art.  Whistler 
used  an  increasing  economy  of  means;  the 
'First  Venice  Set,'  published  by  the  Fine  Arts 
Society  in  18S0  (12  plates),  and  the  'Twenty- 
six  Etchings'  (1886),  principally  of  Venetian 
subjects,  though  including  some  English  also, 
show  in  this  respect  great  difference  fron'  the 
'French'  and  'Thames'  sets.  The  unfailing 
characteristics  of  the  etchings  are  precision  and 
flexibility  of  line,  and  remarkable  picturesque- 
ness  in  the  rendering  of  shade  and  light.  Their 
observation  and  their  technical  skill  arc  alike 
noteworthy.    Of  the  single  f /ates  may  be  men- 
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tioned  <Joe,>  <Little  Putney,>  <Battersea 
Bridge,)  'Old  Chelsea,>  and  <Speke  Hall.> 
Examples  are  to  be  seen  in  many  important  pub- 
lic collections,  including  the  Venice  Academy, 
Bibliotheque  Nationale,  British  Museum,  the 
New  York  Public  Library,  and  the  Dresden  Gal- 
lery. In  dry-point  and  lithography,  too.  Whis- 
tler was  very  successful.  His  first  lithographs 
he  made  in  1877,  and  he  greatly  perfected  the 
art.  His  London  exhibition  of  1S&3  contained, 
besides  etchings,  a  number  of  dry-points;  in 
1896  about  70  lithographs  were  shown  at  the 
Fine  Arts  Society.  The  Way_  catalogue,  no 
longer  in  print,  and  claiming  to  include  all  those 
printed  down  to  1897,  gave  130,  to  which  at  least 
eight  must  further  be  added.  The  list  of  nearly 
400  etchings  and  dry-points  and  138  lithographs, 
known  to  be  in  existence,  reveals  a  large  amount 
of  work,  even  supposing  that  the  artist  had  done 
nothing  else.  In  i>astel  and  water-colors  Whis- 
tler wrought  sparingly,  although  some  of  the 
Venetian  pastels  are  the  equals  of  anything  yet 
attempted  in  that  medium.  His  creed  as  a 
painter  he  stated  in  two  series  of  'Proposi- 
tions,*  and  the  lecture  'Ten  O'CIock*  first  given 
0  in  London  20  Feb.  1885.  One  of  the  proposi- 
tions was  that  a  painting  had  ''no  mission  to 
fulfil,"  but  was  a  *joy  to  the  artist,  a  delusion 
to  the  philanthropist,  a  puzzle  to  the  botanist 
,  •  .  .*  Critics  he  thought  a  herd  of  igno- 
ramuses; but  they  had  their  utility  —  "they  keep 
one  always  busy,  always  up  to  the  mark,  either 
fighting  or  proving  them  idiots.*  For  a  long 
time  in  London  he  was  better  known  for  his 
pugnacity  than  for  his  art.  His  arrogance,  his 
mordant  wit,  his  sparkling  bon-mots,  his  strik- 
ing individuality  —  these  were  sooner  recog- 
nized than  his  genius.  He  had  in  oils  a  broad 
range  of  subjects.  There  are  the  numerous  por- 
traits; marines  ('Valparaiso  Harbor* ;  'Blue 
"Wave  —  Biarritz' ;  'The  Ocean' ;  and  landscapes 
of  many  sorts,  especially  those  interpretative  of 
ni^ht.  His  method  was  to  apply  many  coats  of 
thin  color  instead  of  one  or  a  few  of  greater 
consistency ;  this  guarantees  to  his  work  a  supe- 
rior permanence.  He  was  above  allthe  colonst, 
and  in  pure  line  and  color  harmonies  has  been 
called  one  of  the  supreme  artists.  His  work 
has  repeatedly  been  compared  to  that  of  Velas- 
quez, but  study  shows  very  important  dissimi- 
larities, and  Whistler  must  remain  unique.  He 
borrowed  somewhat  from  Oriental  art,  though 
always  subordinating  these  elements  to  his  own 
ends.  Among  portraits  not  referred  to  is  that 
of  Carlyle,  now  in  the  Glasgow  Museum,  of 
which  the  philosopher  observed,  "Weel,  man, 
you  have  given  me  a  clean  collar,  and  that  is 
more  than  Meester  Watts  has  done* ;  and  Sara- 
sate  (Pittsburgh  Academy).  Whistler  did  also 
some  work  in  interior  decoration,  such  as  the 
music-room  of  Sarasate  (Paris)  and  the  "Pea- 
•cock-room"  for  Mr.  Leyland  (London).  Many 
fine  examples  of  his  paintings  are  in  American 
galleries,  public  and  private.  His  place  in  the 
liistory  of  art  cannot  yet  be  estimated,  but  he 
may  safely  be  put  among  the  greatest  painters 
of  the  19th  century.  No  'Life'  has  as  yet 
(1904)  appeared,  and  recourse  must  be  had  to 
his  own  writings,  to  the  extensive  periodical 
literature  concerning  l.im.  and  to  the  discursive 
but  interesting  'Recollections  and  Impressions' 
by  Eddy  (1903)  and  Menpes'  'Whistler  as  I 
Knew  Him'   (1904)- 


Whistlewing,  or  Whistler,  a  duck.  See 
Golden-eye. 

Whiston,  hwis'ton,  William,  English 
mathematician  and  Anglican  clergyman :  b.  Nor- 
ton, Leicestershire,  9  Dec.  1667;  d.  London  22 
Aug.  1752.  He  took  his  degree  at  Clare  Hall, 
Cambridge,  in  1690,  and  in  1691  was  elected  to 
a  fellowship  there.  He  was  ordained  a  deacon 
in  1693,  was  appointed  chaplain  to  the  Bishop  of 
Norwich,  and  m  1698  became  vicar  of  Lowestoft, 
Suffolk.  He  _  was  appointed  deputy  professor 
of  mathematics  to  Newton  at  Cambridge  in 
1701,  and  in  1703,  upon_  Newton's  resignation, 
succeeded  to  the  Lucasian  i>rofessorship.  He 
continued  to  preach,  but  having  given  expres- 
sion to  Arian  views,  was  in  1710  summarily  ex- 
pelled from  his  professorship  and  the  university. 
He  removed  to  London  where  he  published  'An 
Historical  Preface  to  Primitive  Christianity 
Revived'  (1711).  He  was  thereupon  prosecuted 
for  heresy,  but  after  proceedings  lasting  five 
years,  was  permitted  to  remain  in  the  English 
Church.  He  subsequently  engaged  in  lecturing 
upon  scientific  subjects,  being  among  the  first 
to  introduce  lectures  with  experiments  in  Lon- 
don. He  founded  in  1715  a  society  for  the 
promotion  of  Primitive  Christianity,  the  meet- 
ings of  which  were  held  in  his  home,  and  after- 
ward became  a  Baptist  He  made  a  transla- 
tion of  Josephus  (1737)  which  ran  through 
many  editions  and  wrote:  'New  Theory  of  the 
Earth'  (1696)  ;  'The  Accomplishment  of  Scrip- 
ture Prophecies'  (1708)  :  'A  New  Method  of 
Discovering  the  Longitude'  (1714)  ;  'The  True 
Origin  of  the  Sabellian  and  Athanasian  Doc- 
trines of  the  Trinity'  (1720);  'The  Testimony 
of  Phlegon  Vindicated'  (1732) ;  'The  Longi- 
tudes Found  by  the  Ellipsis  of  Jupiter's  Planets' 
(1738);  'Memoirs'  (i749);  etc. 

Whitaker,  hwTt'a-ker,  Alexander,  Ameri- 
can cler|Ofman:  b.  Cambridge,  England,  1585; 
d.  Henrico  County,  Va.,  after  1613.  He  was 
£:raduated  from  Cambridge,  was  for  some  years 
rector  of  a  north  of  England  parish,  settled  in 
Henrico  County,  Va.,  in  161 1,  and  was  active  in 
missionary  work.  He  baptized  Pocahontas,  and 
officiated  at  her  wedding.  He  wrote  'Good 
Newes  from  Virginia,'  one  of  the  first  books 
written  in  the  colonies  (1613). 

Whitaker,  John,  English  Anglican  divine: 
b.  Manchester  about  1735;  d.  Ruan-Langhome, 
Cornwall,  30  Oct.  1808.  He  was  educated  at 
Oxford.  In  1 771  he  published  a  'History  of 
Manchester,'  and  in  refutation  of  Macpherson's 
theory  that  the  modern  Highlanders  were  de- 
scendants of  the  Caledonians  of  Tacitus,  wrote 
his_  'Genuine  History  of  the  Britons'  (1772), 
maintaining  that  they  were  descended  from  an 
Irish  _  colonization  which  followed  the  Roman 
invasion.  In  1778  he  was  presented  by  his  col- 
lege to  the  rectory  of  Ruan-Langhome.  His 
most  important  works  are:  'Sermons  upon 
Death,  Judgment,  Heaven,  and  Hell'  (1783); 
'Mary,  Queen  of  Scots,  Vindicated'  (1787); 
'The  Origin  of  Arianism  Disclosed'  (1791); 
'The  Course  of  Hannibal  over  the  Alps  Ascer- 
tained'  (1794);  'Life  of  Saint  Neot'   (1809). 

Whitaker,  Joseph,  English  publisher:  b. 
London  4  May  1820;  d.  Enfield,  Middlesex,  15 
May  1895.  In  1849  he  started  a  church  monthly 
called  'The  Penny  Post,'  soon  after  established 
a  theological  publishing  business  of  his  onm  in 
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Pall  Mall,  and  in  1856-59  was  editor  of  *The 
Gentleman's  Magazine.*  He  founded  'The 
Bookseller'  in  1858,  but  his  name  is  remem- 
bered principally  in  the  title  of  *Whitaker's 
Almanac'  which  first  appeared  in  1868.  The 
•Reference  Catalogue  of  Current  Literature' 
was  started  by  him  in  1874. 

Whitaker,  Nathaniel,  American  Presbyte- 
rian clergyman :  b.  Long  Island,  N.  Y.,  22  Fetx. 
1732;  d.  Woodbridge,  Va.,  21  Jan.  1795.  He 
was  graduated  from  Princeton  in  1752,  entered 
the  ministry  and  became  pastor  of  a  church  at 
Chelsea,  Conn.,  and  visited  England  in  1765-6, 
accompanied  by  Samson  Occom,  an  educated 
Indian,  for  the  purpose  of  soliciting  funds  for 
the  establishment  of  an  institution  of  learning 
in  America  for  the  use  of  the  Indians.  His 
mission  resulted  in  the  foundation  of  Dartmouth 
College.  He  was  subsequently  engaged  in  pas- 
toral duties  in  Massachusetts  and  in  Maine, 
finally  removing  to  Virgrinia.  He  was  a  staunch 
Whig  and  ardently  supported  the  cause  of  the 
Colonies  during  the  Revolution.  Several  of  his 
sermons  were  published. 

WhiUker,  Ozi  WilKani,  American  Protes- 
tant Episcopal  bishop:  b.  New  Salem,  Mass., 
10  May  1830.  He  was  graduated  from  Middle- 
bury.  College,  Vt.,  in  1856  and  from  the  Gen- 
eral Theological  Seminary  in  1863.  He  took 
priest's  orders  in  the  last  named  year,  was  rector 
of  Saint  John's,  Gold  Hill,  Nev.,  1863-S. 
of  Saint  Paul's,  En^lewood,  N.  J.,  1865-7,  and  of 
Saint  Paul's,  Virginia  City,  Nev.,  1867-9.  In 
1869  he  was  consecrated  missionary  bishop  of 
Nevada,  was  translated  to  the  diocese  of  Penn- 
sylvatiia  as  assistant  bishop  in  1886,  and  upon 
the  death  of  Bishop  Stevens  in  1887  became 
bishop  of  Pennsylvania. 

Whitbread,  hwit'bred,  Samuel,  English 
politician:  b.  Cardington,  Bedfordshire,  1758; 
d.  6  July  1815.  He  was  educated  at  Oxford 
and  Cambridge  and  entered  the  House  of  Com- 
mons in  1790  as  Whig  member  for  Bedford. 
He  at  once  made  his  mark  in  Parliament  as  an 
able  advocate  of  parliamentary  reform,  religiotis 
and  civil  liberty,  the  abolition  of  slavery,  and 
similar  liberal  causes,  and  as  a  strong  opponent 
of  Pitt's  war  policy.  He  took  a  leadmg  part  in 
the  impeachment  of  Viscount  Melville  in  1805-6, 
and  against  Lord  Chatham  for  his  mismanage- 
ment of  the  Walcheren  expedition  in  1809.  Con- 
sult 'The  Creevy  Papers'   (1903). 

Whitby,  hwit'bl,  Canada,  capital  of  Onta- 
rio county,  a  town  and  port  of  entry  on  Lake 
Ontario,  at  the  southern  terminus  of  the  Whitby 
and  Port  Perry  Railway,  and  on  the  Grand 
Trunk  Railway,  30  miles  east  of  Torento.  It 
has  iron  foundries,  tanneries,  manufactures  of 
agricultural  implements,  mill  _  machinery,  and 
musical  instruments,  and  carries  on  an  active 
agricultural   trade. 

Whitby,  England,  seaport  in  the  North 
Riding  of  Yorkshire,  48  miles  north-northeast 
of  Y<5rk,  at  the  mouth  of  the  Esk,  which  divides 
it  into  two  parts.  The  houses  are  ranged  on 
bold  acclivities,  and  an  ancient  restored  cruci- 
form church  stands  on  the  verge  of  a  lofty  cliff; 
there  are  several  modern  churches  and  Noncon- 
formist chapels;  a  town  hall,  court  house,  mu- 
seum, temperance  hall,  seamen's  hospital,  etc. 
The  harbor  is  spacious  and  commodious,  hiv- 
ing wet  and  dry  docks,  elc.    The  manufac'.ure 


of  jet  ornaments  is  carried  on,  this  substance 
being  abundant  in  the  neighborhood.  There  are 
also  yards  for  ship  and  boat  building,  and  pro- 
ductive sea  fisheries.  In  657  Saint  Hilda 
founded  her  famous  priory  on  the_  site  of 
Whitby,  then  called  Streoneshalh,  and  in  it  was 
held  the  important  Synod  of  Whitby  in  664, 
at  which  the  Roman  usage  as  regarded  Easter 
was  adopted  (see  Easter).  The  poet  Oedmon 
(q.v.)  was  a  resident  in  this  monastery,  of  which 
nothing  now  remains,  though  the  choir,  north 
transept,  and  part  of  the  nave  of  an  abbey 
erected  On  the  site  in  the  nth  century  are  stilt 
standing.  These  ruins  are  in  early  English 
style,  and  extremely  beautiful.  The  neighbor- 
hood is  rich  in  picturesque  scenery  and  interest- 
ing features.  Pop.  ...jjat  13,000.  Consult: 
Kitchin,  'Whitby  Abbey  and  Other  Essays* 
(1904). 

WMtcher,  hwlch'er,  Frances  Miriam  Beny» 
American  humorist:  b.  Whitestown,  N.  Y., 
I  Nov.  181 1 ;  d.  there  4  Jan.  1852.  Siie  was  mar- 
ried in  1847  to  Rev.  B.  W.  Whitcher,  an  Epis- 
copal clergyman  of  Elmira,  N.  Y.  Her  'Widow 
Bedott's  Table-Talk*  first  appeared  in  'Neal's 
Saturday  Gazette,'  published  by  J.  C  Neal,  * 
author  of  'Charcoal  Sketches.'  After  her  death 
these  and  other  humorous  articles  of  the  jour- 
nalistic type,  once  very  popular,  were  collected 
in  'The  Widow  Bedott  Papers'  (1855),  and 
'Widow  Sprigg,  Mary  Elmer,  and  Other 
Sketches'  (1867). 

White,  Andrew  Dickson,  American  diplo- 
mat, educator  and  author:  b.  Homer,  N.  Y., 
7  Nov.  1832.  He  was  graduated  from  Yale  in 
1853,  and  studied  at  the  College  of  France, 
Paris,  and  at  the  University  of  Berlin.  He  was 
attache  of  the  American  legation  at  Saint  Peters- 
burg in  1854-5  at  the  time  of  tlie  Crimean  War, 
and  in  1857,  shortly  after  his  return  to  the 
United  States,  became  professor  of  history  and 
English  literature  at  the  University  of  Michigan. 
In  1863  he  returned  to  Syracuse  and  was  elected 
to  the  New  York  State  senate,  where  he  was 
especially  interested  in  educational  legislation, 
obtaining  the  passage  of  bills  organizing  the 
State  normal  system,  and  providing  for  the  codi- 
fying of  the  educational  laws.  He  also  had  an 
important  part  in  the  founding  and  organization 
of  Cornell  University,  and  in  procuring  for  that 
institution  the  national  land  grant  for  agricul- 
tural colleges;  in  1867  he  became  president  of 
the  university,  and  was  also  professor  of  his- 
tory. He  maintained  his  connection  with 
Cornell  until  1885,  when  he  resigned  both  presi- 
dency and  professorship.  He  gave  to  the  uni- 
versity his  excellent  historical  library  of  about 
30,000  volumes,  and  on  the  acceptance  of  this 
gift  the  departments  of  history  and  economics 
were  reorganized  as  the  White  School  of  His- 
tory and  Political  Science.  While  president  of 
Cornell,  he  was  also  active  in  public  affairs; 
in  1871  was  one  of  a  commission  to  study  and 
report  on  the  desirability  of  annexing  Santo 
Domingo;  in  1878  was  honorary  commissioner 
to  the  Paris  exposition,  and  in  1879-81  minister 
to  Germany,  during  which  time  he  had  leave 
of  absence  from  the  university.  In  1892-4  he 
was  minister  to  Russia;  in  1896  was  one  of  the 
commissioners  to  investigate  the  Venezuela  boun- 
dary question ;  and  in  1897-1902  was  ambassa- 
dor to  Germany,  holding  that  position  longer 
than  any  other  American'  minister.    Before  hi» 
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cetirement  from  the  German  ambassadorship  he 
was  elected  a  member  of  the  Berlin  Academy  of 
Sciences.  In  1899  he  was  president  of  the 
United  States  delegation  to  the  Hague  Peace 
Conference.  He  has  written  'History  of  the 
Warfare  of  Science  against  Theology*  (1898), 
an  enlargement  of  his  'Warfare  of  Science* 
(i8;6);  'Studies  in  General  History*;  'The 
New  Germany*;  'European  Schools  of  His- 
tory*; 'Paper  Money  Inflation  in  France* 
( 1876)  ;  '  Chapters  from  My  Diplomatic  Life* 
(Century  Mag.,  1903);  'Autobiography*  (1905). 

White,  Arnold,  English  author.  He  has 
published  'The  Modern  Jew*  (1899);  'Prob- 
lems of  a  Great  City* ;  'English  Democracy* ; 
'Efficiency  and  Empire.* 

White,  Arthur  Silva,  English  publicist:  b. 
London  i  F"eb.  1859.  He  was  secretarj-  to  the 
Royal  Scottish  Geographical  Society  and  editor 
of  the  'Scottish  Geographical  Magazine'  in 
1884-92,  and  for  15  years  was  engaged  in  for- 
eign travel.  In  1898  he  explored  the  oasis  of 
Siwa,  and  in  1900  traveled  in  the  Sudan.  His 
publications  include:  'Development  of  Africa* 
( 1890)  ;  Report  to  the  Paris  Greographical  Inter- 
national Congress  ( 1898) ;  '  From  Sphinx  to 
Oracle*  (1899);  'The  Expansion  of  Egypt* 
<i8g9);  etc. 

White,  Charles  Abiathar,  American  geol- 
ogist :  b.  North  Dighton,  Mass.,  26_  Jan.  1826. 
He  was  State  geologist  of  Iowa  in  1866-70, 
occupied  the  chair  of  natural  history  at  the  Iowa 
State  University  in  1867-73,  and  in  1873-5  held 
that  chair  at  Bowdoin  College,  Maine.  In 
1874-92  he  was  engaged  as  geologist  and 
palaeontologist  on  different  United  States  gov- 
ernment surveys,  and  since  1876  has  been  con- 
nected honorarily  with  the  Smithsonian  Institu- 
tion and  the  United  States  National  Museum, 
where  he  is  now  associate  in  palaeontology.  He 
has  published  'Report  on  the  Geological  Survey 
of  Iowa*  (1870);  'Report  on  Invertebrate  Fos- 
sils and  Surveys  West  of  the  looth  Meridian* 
(1875);  'Review  of  the  Fossil  Ostreidae  of 
North  America*  (1883);  'The  Relation  of 
Biology  to  Geological  Investig[ation*  (1894); 
etc.  A  complete  list  of  his  writings,  including 
211  titles  (1860-85)  was  catalogued  by  J.  B. 
Marcott  (1885). 

White,  Edward  Douglass,  American  jurist: 
b.  parish  of  Lafourche,  La.,  3  Nov.  1845.  He 
was  educated  at  Mount  Saint  Mary's  College, 
Md.,  and  at  the  Jesuit  College  in  New  Orleans 
and  during  the  Civil  War  served  in  the  Con- 
federate army.  He  subsequently  studied  law  and 
was  admitted  to  the  Louisiana  bar.  He  was 
State  Senator  in  1874;  associate  justice  of  the 
Supreme  Court  in  Louisiana  in  1878;  and 
United  States  Senator  in  1889-94.  While  still  a 
member  of  the  Senate  he  was  appointed  an  asso- 
ciate justice  of  the  United  States  Supreme 
Coi'rt. 

White,  Edwin,  American  naval  officer:  b. 
Ohio  1843;  d.  Brooklyn,  N.  Y.,  23  Dec.  1903. 
He  was  graduated  from  the  United  States  Naval 
Academy  in  1864;  was  promoted  lieutenant- 
commander  in  1869.  commander  in  1886,  was  on 
duty  at_  the  Naval  Academy  as  commander  of 
cadets  in  1895-98,  received  rank  as  captain  in 
1898  and  was  assigned  to  command  the  'Phila- 
delphia,* flagship  at  the  Pacific  station.  He  re- 
turned from  Samoa  in  1899  with  broken  health 


and  was  retired  from  active  duty  with  rank  of 
rear-admiral. 

White,  EUxa  Ome,  American  author:  b. 
Keene,  N.  H.,  2  Aug.  1856.  Her  publications 
include:  'Miss  Brooks*  (1890) ;  'Winter- 
borough*  (1892);  'When  Molly  Was  Six* 
(1894);  'The  Coming  of  Theodora*  (1895); 
'A  Little  Girl  of  Long  Ago*  (1896)  ;  'A 
Browning  Courtship  and  Other  Stories*  (1897)  ; 
<A  Lover  of  Truth*  (1898);  'Edna  and  Her 
Brothers*  (1900) ;  'John  Forsyth's  Aunts* 
(1901). 

White,  Frank,  American  politician:  b. 
Stillman  Valley,  111.,  12  Dec  1856.  He  was 
graduated  in  civil  engineering  from  the  Univer- 
sity of  Illinois  in  iSa  A  few  years  later  he 
moved  to  North  Dakota,  where  he  became 
active  in  politics  as  a  Republican;  in  1891-3  he 
was  a  member  of  the  lower  house  of  State  legis- 
lature, and  in  18913-9  a  member  of  the  senate. 
During  the  Spanish- American  war  he  joined 
the  army,  was  major  of  the  1st  North  Dakota 
regiment  and  served  in  the  Philippines.  In 
1901  he  was  elected  governor  of  the  State  for  a 
term  of  four  years. 

White,  Sir  George  Stuart,  English  soldier: 
b.  6  July  1835.  He  was  educated  at  Sandhurst, 
entered  the  army  in  1853,  served  in  the  Indian 
mutiny  and  the  Afghan  war,  became  military 
secretary  to  the  viceroy  of  India,  and  in  1881 
lieutenant-colonel  of  the  Gordon  Highlanders. 
His  subsequent  promotions  were  colonel  (1885), 
lieutenant-general  (1895),  major-general,  and 
field  marshal.  From  1893  to  1898  he  was  com- 
mander-in-chief of  the  forces  in  India,  in 
1898-99  quartermaster-general  to  the  forces,  and 
in  1899-1900  was  general  on  staff  to  command 
troops  at  Ladysmith.  He  defended  Ladysmith 
118  days  (2  Nov.  1899-18  Feb.  1900)  against 
the  Boers,  being  relieved  by  Lord  Dundonald 
after  a  disastrous  siege.  In  1900  he  was  made 
governor  of  Gibraltar.  See  South  Africa.v 
Wak. 

White,  Gilbert,  English  naturalist:  b.  Sel- 
bome,  Hampshire,  18  July  1720;  d.  there  26 
June  1793.  He  was  graduated  from  Oriel  Col- 
lege, Oxford,  in  1743,  and  having  taken  deacon's 
orders  in  1747,  acted  as  curate  to  an  uncle  at 
Swarraton.  After  being  ordained  priest  he  was 
for  a  short  period  in  1751  curate  to  the  vicar 
of  Selborne.  Appointed  dean  of  his  college  in 
1752  he  soon  after  became  curate  of  Durley, 
Hampshire.  He  failed  to  secure  the  provostship 
of  Oriel  in  1757,  but  in  the  same  year  obtained 
the  vicarage  of  Morton  Pinkney,  in  Northamp- 
tonshire, which  was  in  the  gift  of  his  college. 
He  never  resided  on  his  Northamptonshire  liv- 
ing, but  throughout  his  whole  life  remained 
closely  associated  with  the  Hampshire  parish 
which  he  has  made  famous.  About  1758  he 
gave  up  the  Durley  curacy  for  that  of  Faring- 
don,  near  to  his  home,  thouch  for  a  time  he 
acted  as  curate  of  West  Deane,  Wiltshire. 
White's  great  English  classic  'The  Natural 
History  and  Antiquities  of  Selborne,*  the  only 
work  of  the  kind  in  the  language  to  attain  that 
rank,  was  published  at  the  end  of  1788,  with 
the  date  1789  on  the  title  page.  It  consists  of 
letters  to  his  two  friends,  Thomas  Pennant, 
author  of  the  'British  Zoology,*  and  Daines  Bar- 
rington,  who  devised  the  form  of  'Naturalist's 
Journal*  which  White  kept  from  1767,  when  he 
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discontinued  the  ^Garden  Kalendar'  begun  in 
1751.  In  the  preparation  of  the  part  on  antiqui- 
ties, compiled  only  when  he  had  been  induced  to 
publish,  he  was  greatly  assisted  by  Richard 
Chandler,  the  classical  antiquary  and  traveler. 
His  *  Natural  History  of  Selborne*  has  won  the 
enthusiastic  admiration  of  men  of  widely  differ- 
ent tastes,  and  has  gone  through  a  very  large 
number  of  editions.  Prpfessor  Newton  says 
that  such  was  White's  keenness  of  observation, 
his  undoubted  errors  are  scarce  worthy  of 
notice.  In  America,  where  most  of  the  plants 
and  animals  mentioned  are,  save  to  a  few  ex- 
perts, known  only  by  name,  the  popularity  of 
the  work  has  been  great.  The  most  important 
editions  after  the  first  are  the  following:  the 
so-called  Markwick's  or  Aikin's  (1802),  includ- 
ing *  The  Naturahst's  Calendar,'  which  Dr. 
Aikin  had  compiled  from  White's  papers  and 
published  in  179s,  but  excluding  the  'Antiqui- 
ties* ;  the  itfi3  octavo,  including  his  poems  for 
the  first  time;  Mitford's  (1813);  Rennie's 
(1833);  Bennett's  (1837),  based  upon  the  pre- 
ceding; Jardine  and  Jesse's  (1851);  Jardine's 
(1853)  ;  Harting's  (1875),  one  of  the  best,  based 
upon  Bennett's;  Buckland's  (1875),  with  a  chap- 
ter on  the  'Antiquities*  by  the  Earl  of  Sel- 
borne; Bell's  (1877),  which  superseded  all  previ- 
ous ones,  and  may  still  be  regarded  as  the  best 
(see  Bell,  Thomas);  Grant  Allen's  (1899), 
without  the  'Antiquities';  and  Bowdler  Sharpe's 
(1900-1901),  including  the  'Antiquities'  and  the 
'Garden  Kalendar.'  There  is  a  bibliography 
(1897)  hy  E.  A.  Martin.  Consult  further: 
Jesse,  'Gleanings  in  Natural  History*  2d  series 
(1834) ;  Gordon,  'Gilbert  White  in  Sussex' 
(1893) ;  and  the  considerable  amount  of  maga- 
zine literature. 

White,  Greenough,  American  educator  and 
Episcojpal  clergyman :  b.  Cambridge,  Mass.,  26 
July  1863;  d.  Sewanee,  Tenn.,  3  July  1901.  He 
was  graduated  from  Harvard  in  1884,  was  pro- 
fessor of  English  language  and  literature  at  the 
University  of  the  South,  Sewanee,  Tenn.,  in 
1885-7,  occupied  that  chair  at  Kenyon  College 
in  1888-9,  and  in  1893  became  a  deacon  in  the 
Episcopal  Church.  He  served  as  minister  at 
Saint  James'  Church,  West  Hartford,  Conn.,  in 
1893-4,  at  the  same  time  occupying  the  chair 
of  history  and  political  economy  at  Trinity  Col- 
lege, Hartford.  In  1894  he  returned  to  his  posi- 
tion at  the  University  of  the  South,  which  he 
occupied  until  his  death.  He  was  ordained  to 
the  priesthood  in  1896.  and  in  1897  became  act- 
ing professor  of  the  history  of  art  at  the  uni- 
versity. He  wrote:  'Sketch  of  the  Philosophy 
of  American  Literature'  (1890) ;  'A  Saint  of 
the  Southern  Church'  (1897)  ;  'An  Apostle  of 
the  Western  Church'  (1899);  'Outline  of  the 
Philosophy  of  English  Literature' ;  'The  Rise 
of  Papal  Supremacy' ;  etc. 

White,  Henry  Kirke,  English  poet:  b. 
Nottingham  21  March  1785;  d.  Cambridge  19 
Oct.  1806.  The  son  of  a  butcher,  he  was  ap- 
prenticed to  a  stocking  weaver,  and  later  to  an 
attorney,  in  whose  office  he  devoted  his  spare 
time  to  the  study  of  Latin  and  Greek.  At  14 
he  wrote  verse  which  was  published  in  different 
magazines,  and  in  1803  -published  'Clifton 
Grove,  a  Sketch  in  Verse,  with  Other  Poems,' 
a  venture  which  won  for  him  the  attention  and 
friendship  of  Southey  and  other  literary  men. 


He  obtained  a  sizarship  at  Saint  John's  Col' 
lege,  Cambridge,  in  1804,  and  entered  upon  hiA 
studies  with  such  close  application  that  his  health 
broke  under  the  strain,  resulting  in  his  death 
from  consumption.  After  his  death  his  manu- 
scripts were  placed  in  charge  of  Southey, 
who  edited  his  poems,  letters,  etc.,  and  published 
them  under  the  title  'Remains,  etc.,  with  an 
Account  of  his  Life'  (1807).  He  will  be  long- 
est remembered  by  his  hymn  beginning 

"  When  marshalled  on  the  nightly  plain 
The  glittering  host    bestud   the  sky." 

White,  Hervey,  American  author:  b.  New 
London,  Iowa,  26  Nov.  1866.  He  was  gradu- 
ated from  Harvard  in  1894  and  was  reference 
librarian  in  the  John  Crerar  library  i896;^9. 
He  has  published  'Differences'  (1899) ;  'Quick- 
sand' (1900)  ;  'When  Eve  was  not  Created,  and 
Other  Stories'  (1900);  'Noll  and  the  Fairies' 
(1902). 

White,  Horace,  American  journalist  anA 
editor:  b.  Colebrook,  N.  H.,  10  Aug.  1834.  He 
was  graduated  from  Beloit  College  in  1853,  re- 
moved to  Chicago,  and  there  became  city  ediior 
of  the  Evening  Journal  in  1854.  He  was  later 
connected  with  the  Chicago  Tribune,  And  accom- 
panied Lincoln  during  his  campaigii  against 
Stephen  A.  Douglas  in  1858,  his  narrative  of  the 
famous  debates  being  given  in  Hemdon's  life 
of  Lincoln.  He  was  editor  of  the  Chicago 
Tribune  in  1865-74  and  in  1887  removed  to  New 
York,  where  he  became  associated  with  Carl 
Schurz  and  E.  L.  Godkin  in  editing  the  Evening 
Post.  He  was  editor-in-chief  of  that  publica- 
tion from  1899  to  1903,  when  he  retired,  though 
still  remaining  connected  with  the  paper. 
Among  his  publications  are:  *The  Silver  Ques- 
tion' ;  'Money  and  Banking  Illustrated  by 
American  History'  (1895,  2d  ed.  1902)  ;  'The 
Gold  Standard' ;  etc.  He  edited  Luigi  Cossa's 
'Scienza  delle  Finanze'  (1889);  and  translated 
Appian's  'Roman  History'  (1899). 

White,  Hugh  Lawson,  American  jurist 
and  legislator :  b.  Ifedell  County,  N.  C,  30  Oct. 
1773;  d.  Knoxville,  "Tenn.,  10  April  1840.  He 
served  as  a  volunteer  agamst  the  Cherokees  in 
1792,  studied  law  and  beg^n  practice  at  Knoxville 
in  1796.  He  was  judge  of  the  supreme  court  of 
Tennessee,  1801-7  and  1809-15,  became  United 
States  district  attorney  in  1807,  in  1809  was 
elected  to  the  State  senate,  was  president  of  the 
Bank  of  Tennessee  in  1815-27,  State  senator  in 
1817-25,  United  States  commissioner  in  1821-4 
for  the  adjustment  of  claims  against  Spain,  and 
in  1825  was  elected  to  the  United  States  Senate 
to  succeed  General  JacksotL  He  was  opposed 
to  the  making  of  internal  improvements  by  the 
Federal  government  and  led  in  the  movement 
which  resulted  in  the  abolishment  of  the  Na- 
tional Bank.  He  was  an  earnest  advocate  of 
the  removal  of  the  Indians  west  of  the  Missis- 
sippi, and  by  his  support  of  the  bill  to  limit 
executive  patronage  incurred  the  enmity  of 
Jackson.  In  1835  he  was  nominated  for  the 
presidency  and  received  25  votes  in  the  elec- 
toral college.  He  became  a  declared  Whig  in 
1838  and  in  1839  resigned  his  seat  in  the  Senate 
because  of  his  unwillingness  to  vote  for  the 
Sub-Treasury  Bill,  as  he  had  been  instructed  to 
do  by  the  Tennessee  legislature.  Consult 
Nancy  N.  Scott,  'Memoir  of  Judge  White' 
(1856). 
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White,  John  Blake,  American  artist  and 
author:  b.  Eutaw  Springs,  S.  C,  2  SepL  1781; 
d.  Charleston,  S.  C,  24  Aug.  1859.  He  studied 
under  Benjamin  West  in  London  in  1800-04. 
Returning  to  the  United  States,  he  established 
himself  in  Boston,  but  on  account  of  the  lack 
of  practice  went  to  Charleston,  S.  C,  and  be- 
came a  lawyer,  was  successful  in  that  profes- 
sion, and  was  several  times  a  member  of  the 
South  Carolina  legislature.  His  best  known  pic- 
ture, 'The  Unfurling  of  the  United  States  Flag 
in  the  City  of  Mexico,*  was  destroyed  during 
the  Civil  War.  His  other  paintings  include: 
'Battle  of  Eutaw  Springs*  (1804);  'Battle  of 
Fort  Moultrie'  (1806)  'Battle  of  New  Or- 
leans'; 'Mrs.  Motte  Presenting  the  Arrows'; 
and  'Marion  Inviting  the  British  Officer  to 
Dinner'  (1836).  He  also  wrote  the  dramas 
'Fosca'ri,  or  the  Venetian  Exile'  (1805)  ;  'Mys- 
teries of  the  Castle'  (1806);  'Modem  Honor' 
(1812) ;  'Triumph  of  Liberty,  or  Louisiana 
Preserved'  (1819)  ;  and 'Intemperance'  (1839). 

White,  John  Haz«i,  American  Protestant 
Episcopal  bishop:  b.  Cincinnati,  Ohio,  10  March 
1849.  He  was  graduated  from  Kenyon  College 
in  1872  and  Berkeley  Divinity  School,  Middle- 
town,  Conn.,  in  1875.  He  was  ordained  priest 
in  1876,  was  rector  of  Grace  Church,  Old  Say- 
brook,  Conn.,  1878-81 ;  of  Christ  Church,  Joliet, 
111.,  1881-89;  St.  John's  Church,  St.  Paul, 
1889-91,  and  warden  of  Seabury  Divinity  School, 
Faribault,  Minn.,  1891-95.  In  the  last  named 
year  he  was  consecrated  bishop  of  Indiana,  and 
on  the  division  of  the  diocese  in  1899  chose  the 
northern  portion  with  the  title  of  bishop  of 
Michigan  City. 

White,  John  Williams,  American  classical 
scholar :  b.  Cincinnati,  Ohio,  5  March  1849.  He 
was  graduated  from  the  Ohio  Wesleyan  Univer- 
sity in  1868,  and  studied  at  Harvard  and  at 
Berlin.  He  occupied  the  chair  of  Latin  and 
Greek  at  Willougtiby  College  in  18^-9,  at 
Baldwin  College  in  1869-71,  continuing  there  as 
professor  of  Greek  alone  in  1871-4.  He  was 
tutor  of  Greek  at  Harvard  in  1874-7,  assistant 
professor  there  in  1877-^,  and  since  then  has 
been  full  professor.  His  publications  include: 
'CEdipus  Tyrannus  of  Sophocles'  (1873); 
'First  Lessons  in  Greek'  (1876);  'Realia  of 
Greek  Literature'  (1882);  'The  Old  Scholia 
on  the  .^ves  of  Aristophanes'  (1903);  etc.  He 
was  senior  editor  of  'The  College  Series  of 
Greek  Authors'  {30  vols.,  1879). 

White,  Joseph  Blanco,  English  clergyman 
and  author:  b.  Seville,  Spain,  11  July  1775;  d. 
Liverpool  30  May  1841.  After  study  in  Seville 
University,  he  was  ordained  sub-deacon  (1796) 
and  priest  (1800)  in  the  Roman  Catholic 
Church,  in  1802  was  appointed  to  a  chaplaincy 
in  the  Chapel  Royal  of  Saint  Ferdinand  at 
Seville,  but,  having  abandoned  his  belief  in 
Christianity,  withdrew  from  the  priesthood,  and 
went  to  England  in  1810.  There  he  became  edi- 
tor of  'Espafiol,'  a  monthly  periodical,  circu- 
lated in  Spain  (partly  by  the  English  govern- 
ment) in  aid  of  the  national  cause;  in  1812 
again  became  a  Christian;  and  in  1814  quali- 
fied as  an  English  clergyman.  He  began  con- 
tributing in  1820  to  the  'New  Monthly,'  edited 
by  Thomas  Campbell  (q.v.);  and  in  1825  pub- 
ii.shed  'Evidences  against  Catholicism.'  In 
<026  he  settled  at  Oxford  as  a  member  of  Oriel, 


and  there  Newman,  Pusey,  and  other  leaders 
of  the  Oxford  movement  learned  much 
from  him  respecting  Catholic  theology.  He 
finally  became  an  acknowledged  Unitarian,  and 
from  183s  lived  at  Liverpool,  doing  some  desul- 
tory literary  work.  Many  of  his  books  had  a 
real  interest  in  their  time,  but  he  is  best  known 
to  literature  by  his  sonnet  'Night  and  Death,' 
which  Coleridge,  in  a  letter  of  1827,  declared  to 
be  the  finest  in  the  English  language.  Among 
his  further  publications  are:  'Letters  from 
Spain  by  Don  Leucadio  Doblado'  (1822),  'Sec- 
ond Travels  of  an  Irish  Gentleman  in  Search  of 
a  Religion'  (1833;  in  answer  to  Thomas 
Moore's  'Travels'),  and  'Observations  on 
Heresy  and  Orthodoxy'  (1835). 

White,  Octavius  Augustus,  American  phy- 
ician:  b.  Charleston,  S.  C,  8  Feb.  1826;  d.  New 
York  25  May  1903.  Graduated  from  the  Col- 
lege of  Charleston  in  1846,  and  from  the  South 
Carolina  Medical  College  in  1848,  he  practised 
with  success  until  the  outbreak  of  the  Civil  War, 
when  he  was  made  surgeon  in  the  Confederate 
army.  He  became  an  expert  on  yellow  fever, 
during  the  war  was  sent  within  the  Union  lines 
at  Goldsborough,  N.  C,  for  medical  services 
connected  with  the  fever,  and  wrote  much  on 
the  subject,  as  well  as  on  general  topics  of  medi- 
cine and  surgery.  Several  professional  inven- 
tions are  to  be  credited  to  him. 

White,  Percy,  English  novelist:  b.  London 

1852.  He  taught  English  literature  and  lan- 
guage in  a  French  college  for  some  years,  en- 
tered journalism  in  1880  and  for  ten  years  edited 
'Public  Opinion.'  He  has  published  several 
brilliant  novels,  strongly  satirical  in  character, 
among  them  being:  'Mr.  Bailey-Martin' 
(1893);  'Andria'  (1896);  'A  Millionaire's 
Daughter'  (1898);  'The  Heart  of  the  Dancer' 
(1900);  'The  New  Christians'  (1902). 

White,  Peregrine,  the  first  child  born  in 
New  England  of  English  parents:  b.  on  board 
the  Mayflower,  in  the  harbor  of  Cape  Cod  20 
Nov.  1620;  d.  Marshfield,  Mass.,  22  July  1704. 
He  was  the  son  of  William  and  Susanna  White, 
and  on  account  of  his  birth  received  200  acres 
of  land  from  the  general  court.  He  filled  vari- 
ous civil  and  military  offices,  and  "was  vigorous 
and  of  a  comely  aspect  to  the  last."  His  father 
died  during  the  colonists'  first  winter  at  Ply- 
mouth, and  the  marriage  of  his  mother  to  Gov. 
Edward  Winslow  was  the  first  wedding  in  New 
England. 

White,  Richard  Grant,  American  author 
and  critic :  b.  New  York  22  May  1821 ;  d. 
there  8  April  1885.  He  was  graduated  from  the 
New  York  University  in  1839,  studied  medicine 
and  then  law,  and  became  a  contributor  of  musi- 
cal, art,  and  dramatic  critiques  to  the  New  York 
Courier  and  Enquirer.  From  1854  to  1859  he 
was  an  editor  of  this  journal;  and  of  the  World 
1860-1.  His  'Yankee  Letters,'  contributed  in 
1863-7  to  the  London  'Spectator,'  were  inter- 
esting narratives  of  contemporary  events  and  of 
considerable  service  to  the  national  cause.  In 
1861-78  he  was  cKief  clerk  of  the_  United  States 
revenue  marine  bureau  for  the  district  of  New 
York.  White  was  particularly  known  as  a 
Shakespearean  scholar.  He  contributed  articles 
on    Shakespeare,    to    'Putnam's    Magazine'    in 

1853,  in  iS.'!4  published  'Shakespeare's  Scholar,' 
and     m     1857-63    a    critical    edition     of    the 
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poet's  works.  Other  volumes  on  this  general 
subject  were,  <  Essay  on  the  Authorship  of  the 
Three  Parts  of  Henry  the  Sixth>  (1859)  ;  'Me- 
moirs of  William  Shakespeare, -with  an  Essay 
toward  the  Expression  of  his  Genius'  (1865), 
and  the  posthumous  'Studies  in  Shakespeare' 
(1885).  White's  'Riverside  edition'  of  Shake- 
speare (1883)  was  one  of  the  most  popular  pre- 
pared by  an  American.  He  was  also  one  of  the 
leading  American  critics  of  his  time,  dogmatic 
at  times  and  over-hasty  in  generalization,  but 
vigorous,  acute,  and  frequently  brilliant.  Philo- 
logical studies  were  represented  by  his  'Words 
and  their  Uses :  A  Study  of  the  English  Lan- 
guage' (1870,  rev.  ed.  1872),  and  'Every-Day 
English'  (1881).  The  most  widely  circulated  of 
his  writings  was  the  anonymous'  satire  'The 
New  Gospel  of  Peace'  (1863-6).  He  also  wrote 
a  novel,  'The  Fate  of  Mansfield  Humphreys* 
(18&1),  and  edited  'Illustrated  Record  of  the 
New  York  Exhibition  of  the  Industry  of  All 
Nations'  (1854),  and  'Poetry,  Lyrical,  Narra- 
tive, and  Satirical  of  the  Civil  \Var'  (1866). 
His  scholarship  was  considerable,  his  style  read- 
able and  often  marked  by  satire,  and  his  author- 
ity in  his  day  decided.  An  interesting  article 
regarding  him  by  F.  P.  Church  appeared  in 
the  'Atlantic'  for  March  1891  (vol.  67). 

White,  Stanford,  American  architect:  b. 
New  lork  9  Nov.  ic>53;  d.  New  York  City  25 
June  1906.  He  was  graduate'"  from  the  tlui- 
versity  of  New  York  and  received  his  profes- 
sional training  under  Charles  D.  Gambrill  and 
H.  H.  Richardson,  and  was  the  chief  assistant 
of  the  latter  in  the  construction  of  Trinity 
Church,  Boston.  In  1881  he  became  a  member 
of  the  firm  of  McKim.  Mead  &  White.  He  was 
the  designer  of  >?adison  Square  Garden,  the 
Washington  Arch,  and  other  important  structures. 

White,  Stewart  Edward,  American  novel- 
ist: b.  Grand  Rapids,  Mich.,  12  March  1873. 
He  was  graduated  from  the  University  of  Michi- 
gan in  189s  and  studied  law  at  the  Columbia 
Law  School  •  1896-7.  He  has  published  stories 
of  Western  life,  including  'The  Westerners' 
(1901);  'The  Claim  Jumpers'  (1901);  'The 
Blazed  Trail'  (1902);  'Conjuror's  House' 
(1903);  'The  Forest'    (1903). 

White,  WiUiam,  American  Protestant 
Episcopal  bishop:  b.  Philadelphia,  Pa.,  4  April 
1748;  d.  there  17  July  1836.  He  was  graduated 
at  the  College  of  Philadelphia  in  1765,  com- 
pleted his  theological  studies  in  1770,  and  going 
to  England  to  obtain  holy  orders,  was  admitted 
to  the  diaconate  by  the  bishop  of  London  in 
1770,  and  to  the  priesthood  by  the  bishop  of  Nor- 
wich in  1772.  Returning  to  Philadelphia,  he  be- 
came assistant  minister  and  afterward  rector  of 
Christ  Church  and  St.  Peter's  Church,  being  at 
one  period  the  only  Episcopal  clergyman  in  Phil- 
adelphia, and  in  1777  was  chaplain  to  Congress, 
the  degree  of  D.D.,  the  first  honorary  degree 
of  the  University  of  Pennsylvania,  was  conferred 
on  him  in  1782.  The  meeting  which  issued  the 
summons  for  a  convention  preparatory  to  or- 
ganizing the  Protestant  Episcopal  Church,  was 
held  at  his  house  in  1784  and  he  presided  over 
the  1st  General  Convention  in  1789.  In  1786 
he  was  elected  bishop  of  Pennsvlvania  and  was 
consecrated  in  Lambeth  palace,  England.  tyS?. 
He  wrote  'Memoirs  of  the  Protestant  Episco- 
pal  Church'    (1820) :    'Lectures   on   the   Cate- 


chism' (1813);  etc.  Consult:  'Memoir,'  by 
Bird  Wilson  (1839);  McConnell,  'History  of 
the  American  Episcopal  Church'   (1890). 

White,  William  Allen,  American  author: 
b.  Emporia,  Kan.,  1868.  He  was  educated  at  the 
University  of  Kansas  and  in  iSqo  became  editor 
of  the  Eldorado  Daiiy  Republican.  He  after- 
ward was  engaged  on  the  editorial  staffs  of  the 
Kansas  City  Journal  and  of  the  Star,  and  it. 
1894  purchased  the  Emporia  Gazette.  His  edi- 
torial, 'What's  the  Matter  wi;h  Kansas?'  pub- 
lished in  that  paper  in  August  1896  was  read 
and  reprinted  throughout  the  coimtry.  He  has 
published  'The  Real  Issue'  (1896)  ;  'The  Court 
of  Boyville'  (1899)  ;  'Stratagems  and  Spoils' 
(19DI)  ;  etc. 

White,  William  Hale,  «Mark  Rutherford", 
English  author.  Under  the  pseudonj-m  "Mark 
Rutherford*  he  has  published  such  notable  books 
as  'The  Autobiography  of  Mark  Rutherford' ; 
'Mark  Rutherford's  Deliverance'  (1885); 
'Miriam's  Schooling'  (1890):  'The  Revolution 
in  Tanner's  Lane'  (1887) ;  'Pages  from  a  Jour- 
nal'  (1900);  etc. 

White,  Sir  William  Henry,  English  naval 
constructor :  b.  Devonport  2  Feb.  1845.  He  was 
educated  at  the  Royal  School  of  Naval  .Archi- 
tecture, served  in  the  constructive  department 
of  the  Admiralty,  1867-83,  becoming  chief  con- 
structor, and  from  1870  to  1881  was  professor  of 
naval  architecture  at  the  Royal  School  of  Naval 
Architecture  and  at  the  Royal  Naval  College. 
In  1^3-S  he  organized  and  directed  the  warship 
building  department  of  Armstrong  &  Company, 
Newcastle.  From  1885  to  1902  he  was  director 
of  naval  construction  and  assistant  controller  of 
the  navy,  and  during  that  period  was  the  respon- 
sible designer  of  all  British  ships  of  war.  Upon 
his  resignation,  due  to  failing  health,  he  received 
from  Parliament  a  special  money  grant  in  recog- 
nition of  his  services  to  the  navy.  He  has  pub- 
lished: 'A  Manual  of  Naval  -Architecture'; 
'Architecture  and  Public  Buildings' ;  'A 
Treatise  on  Shipbuilding' ;  and  nuiperous  pro- 
fessional papers. 

White  Ants.     See  Termites. 

White  Bass.    See  Bass. 

White  Book,  a  government  publication  in 
Germany  and  Portugal,  corresponding  to  the 
British  Blue  Book  and  the  Yellow  Book  of 
France.    See  Blue  Books. 

White  Boys,  an  illegal  association  formed 
in  Ireland  in  1760,  composed  of  starving  day- 
laborers,  evicted  farmers,  and  others  in  a  like 
condition,  who  used  to  assemble  at  nights  to 
destroy  the  property  of  landlords  or  their  agents, 
the  Protestant  clergy,  the  tithe  collectors,  or  any 
others  that  had  made  themselves  obnoxious  in 
the  locality.  In  many  cases  they  did  not  confine 
their  acts  of  aggression  merely  to  plunder  and 
destruction,  but  even  went  the  length  of  murder. 

White  BreUiren,  a  sect  which  caused  a 
commotion  in  Europe  about  the  beginning  of  the 
iSth  century.  A  priest  whose  origin  is  un- 
known, his  nationality  being  variously  alleged  as 
Spanish,  French  and  Scotch,  made  his  appear- 
ance in  Lombardy,  and  said  that  he  was  the 
prophet  Elias,  and  had  come  back  from  heaven 
to  give  notice  of  the  coming  destruction  of  the 
world.  He  had  thousands  of  followers,  who 
were  arrayed  in  white,  and  carried  large  cruci* 
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fixes,  as  they  marched  from  the  Ligurian  Alps 
into  central  Italy.  Pope  Boniface  IX.  caused 
him  to  be  apprehended,  and  he  was  burned  as  an 
impostor.    The  White  Brethren  then  dispersed. 

White  Camelia,  The  Knights  of  the, 
formed  in  May  1867  at  New  Orleans,  was  the 
largest  cf  the  revolutionary  orders  called  into 
existence  by  the  misgovernment  of  Reconstruc- 
tion. Its  principal  strength  was  in  the  Gulf 
States,  farther  south  than  the  Ku  Klux  Klan. 
The  organization  was  as  follows:  a  Supreme 
Council  for  the  United  States ;  a  Grand  Council 
in  each  State;  a  Central  Council  in  each  con- 
gressional district;  and  Councils  in  each  county. 
Each  council  was  divided  into  circles  and 
groups.  The  officers  of  the  council  were  known 
as  commander,  lieutenant-commander,  sentinel, 
secretary  and  treasurer;  with  the  prefixed  ad- 
jectives, supreme,  grand,  or  eminent,  for  the 
officials  of  the  three  higher  ranks  of  councils. 
The  members  were  called  "brothers.*  The  obj  ects 
of  the  order  were,  to  nullify  radical  legislation, 
to  reduce  the  influence  of  the  blacks  in  politics, 
to  prevent  amalgamation  of  the  races,  and  to 
defend  the  white  race  against  radical  encroach- 
ment. The  members  swore  to  vote  for  no  black 
for  office,  to  observe  always  a  marked  distinc- 
tion between  the  races,  to  maintain  the  social 
and  political  superiority  of  the  white  race,  at 
the  same  time  protecting  the  blacks  in  the  privi- 
leges rightfully  theirs.  The  constitution  forbade 
the  endorsement  of  any  political  party  by  the 
order.  Each  member  was  free  to  vote  as  he 
pleased,  subject  to  his  oath  always  to  oppose  ne- 
groes for  office,  or  those  favorable  to  negro  po- 
litical rights.  The  order  operated  also  as  a  body 
of  regulators  using  such  methods  as  were  usually 
attributed  to  the  Ku  Klux  Klan.  The  member- 
ship was  of  a  higher  order  than  that  of  the 
Klan;  the  discipline  was  good  and  the  order 
never  degenerated  so  badly  as  the  Ku  Klux. 
The  effect  of  its  operations  was  to  control  the 
lawless  negroes,  intimidate  and  drive  from  the 
country  the  carpetbaggers,  and  to  secure  again 
to  the  whites  control  of  the  State  and  county 
governments.  These  objects  accomplished,  the 
order  gradually  disbanded.  Its  secrets  were 
well  kept  and  not  until  recent  years  was  any- 
thing definite  known  of  the  order.  The  White 
Brotherhood  and  the  White  League  were  closely 
related  orders  that  existed  in  the  same  terri- 
toiy  a  few  years  after  the  White  Camelia  had 
dismtegrated. 

Consult :  Brown,  'Lower  South  in  American 
History*  (1902) ;  'Constitution  and  Ritual  of 
the  Knights  of  the  White  Camelia,'  in  West 
Virginia  University  Documents  relating  to  Re- 
construction, Nos.  I  and  2. 

Walter  L.  Fleming, 
iVest  Virginia  University, 

White  Caps,  In  American  history,  a  name 
applied  to  lawless  bands  in  southern  Indiana, 
who,  from  1880,  undertook  the  regulation  of  the 
manners  and  morals  of  that  section.  During 
the  Civil  War  the  Knights  of  the  Golden  Circle 
(q.v.)  flourished  in  the  same  parts.  The  white 
caps  dressed  differently  in  different  parts  of  the 
country  which  they_  terrorized.  Where  they 
were  regularly  organized  and  did  the  most  mis- 
chief they  generally  had  nearly  a  full  uniform  or 
regalia.  They  wore  white  paper  foolscaps,  with 
paper  masks,  and  coats  of  coffee  sacking.  To 
make  the  coats  they  merely  cut  arm  or  sleeve 
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holes  in  the  sides  of  coffee  sacks  close  to  the 
bottoms  and  holes  in  the  bottoms  to  put  their 
heads  through.  The  whole  White  Cap  move- 
ment was  borrowed  from  English  outlawry. 

White  Cattle  (of  Chillingham),  certain 
cattle  preserved  in  a  semi-wild  state  in  Chilling- 
ham  Park,  England.  They  are  pure  white,  ex- 
cept the  muzzle,  which  is  black,  and  the  horns 
which  are  tipped  with  black.  The  white  color 
on  the  body,  however,  is  artificially  produced,  the 
owner  causing  all  spotted  calves  to  be  killed. 
They  are  now  generally  believed  to  be  the  de- 
scendants of  the  mountain  bull  or  urus  (see  Ox), 
which  was  wild  in  Gaul  at  the  time  of  Qesar's 
invasion,  and  the  stock  whence  modern  breeds 
of  domestic  English  cattle  have  been  partly  de- 
rived. Dawkins,  however,  considers  them  the 
last  surviving  representatives  of  a  still  more 
primitive  race,  the  gigantic  ox,  known  by  its  re- 
mains in  caves  to  have  occupied  Great  Britain  in 
the  Pleistocene  Period.  He  considers  them 
much  modified  in  every  respect  by  their  small 
range  and   their  contact  with   man. 

White  Clover,  Oak,  Pine,  etc.  See 
Clover;  Oak;  etc. 

White  Colors,  in  painting,  white  pigment 
or  white  lead.  Baryta  yields  several  commercial 
varieties  of  white  color,  largely  used  for  adul- 
terating white  lead.  The  substances  used  are 
heavy  spar,  the  native  sulphate,  and  witherite, 
the  native  carbonate,  of  baryta.  An  artificial  sul- 
phate of  baryta  is  also  used  in  permanent  white. 
Zinc  white  or  Chinese  white  is  a  hydrated  oxide 
of  zinc-,  and  pearl  white  is  yielded  by  the  nitrate 
of  bismuth.  A  fine  chalk  yields  Spanish  white, 
and  whiting  is  ordinary  ground  chalk.  Quick- 
lime is  a  sanitary  white  for  external  walls,  etc. 

White  Cross,  a  self-supporting  American 
organization,  with  a  large  membership  through- 
out the  Union,  having  for  its  motto,  "Truth, 
Charity  and  Philanthropy,"  and  for  its  emblem 
cross  bandages  of  white  on  a  field  of  red.  It 
was  founded  in  1898  by  Mrs.  Jane  Creighton,  of 
Portland,  Oregon,  and  its  object  is  the  care 
of  wounded  and  sick  American  soldiers  and 
sailors,  and  aid  to  the  widows  and  orphans  of 
those  who  have  fallen  in  battle,  or  died  of  dis- 
ease or  accident. 

White  Cross  Socie^,  an  association 
founded  in  England,  in  1883,  by  the  Bishop  of 
Durham,  and  introduced  in  the  United  States  in 
that  year  by  the  Rev.  B.  F.  De  Costa,  rector  of 
the  Protestant  Episcopal  Church  of  Saint  John 
the  Evan|;elist,  New  York,  who  became  a  Roman 
Catholic  m  1899.  The  objects  of  the  society  are 
"to  urge  upon  men  the  obligation  of  personal 
purity ;  to  raise  the  tone  of  public  opinion  upon 
the  subject  of  morality;  to  secure  proper  legisla- 
tion in  connection  with  morality."  Those  who 
become  members  of  the  society  promise  "by  the 
help  of  God,"  to  treat  all  women  with  respect, 
and  endeavor  to  protect  them  from  wrong  and 
degradation;  to  endeavor  to  put  down  all  in- 
decent language  and  coarse  jests;  to  maintain 
the  law  of  purity  as  equally  binding  on  men  and 
women;  to  endeavor  to  spread  these  principles, 
and  try  to  uplift  younger  brothers,  and  to  use 
every  "possible  means  to  fulfil  the  command, 
"Keep  thyself  pure."  The  society  seeks  to  for- 
ward its  objects  "by  the  full  presentation  of  those 
spiritual  truths  which  form  distinguishing  char- 
acteristics of  Christianity,  and  demonstrate  its 
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unalterable  hostility  to  every  form  of  impurity." 
The  society  has  been  established  also  in  Canada. 

White-crowned  Sparrow.     See  Sparkow. 

White  Eagle,  Order  of.  See  Orders, 
Royal. 

White  Elephant,  an  elephant  afifected  with 
albinism.  Such  animals,  always  rare,  are  highly 
esteemed  by  some  Eastern  potentates,  and  are 
considered  sacred  in  Siam,  where  the  animal  has 
become  a  national  symbol,  so  that  Siam  is  called 
•"the  land  of  the  white  elephant,"  and  one  of  the 
highest  decorations  conferred  by  its  rulers  is  that 
of  the  Order  of  the  White  Elephant.  A  speci- 
men purchased  by  the  late  P.  T.  Bamum  from 
King  Theebaw,  of  Burma,  was  brought  to  the 
United  States  in  1884.  It  stood  seven  feet  and 
a  half  high,  and  the  face,  ears,  front  of  trunk, 
fore  feet,  and  part  of  breast  were  of  a  light  ash 
color. 

Figuratively,  a  present  which  does  one  much 
more  harm  than  good,  or  more  generally  any 
nominal  advantage  which  has  this  effect.  It  is 
reported  that  when  in  old  times  tne  ruler  of 
Siam  desired  to  ruin  any  one,  he  made  him  a 
present  of  a  white  elephant  The  sacred  ele- 
phant has  an  enormous  appetite,  and,  being 
sacred,  it  would  be  a  crime  to  let  it  die,  so  that 
the  gift  generally  entailed  ruin  on  the  recipient 

White-eyes,  one  of  the  numerous  sniall 
insectivorous  birds  of  the  New  Zealand  region, 
called  blight-birds  there,  because  they  feed 
so  largely  upon  the  plant-lice  which  torment 
garaen  plants  and  orchard  trees.  They  belong 
to  the  genus  Zosterops,  which  is  variously  clas- 
sified by  ornithologists,  but  seems  most  nearly 
related  to  the  titmice.  Other  species  are  scat- 
tered elsewhere  throughout  the  Old  World 
tropics.  All  are  neatly  but  not  gaudily  dressed, 
have  in  most  cases  a  conspicuous  ring  of  white 
feathers  around  the  eye,  and  build  pretty  nests. 
The  genus  is  interesting,  further,  from  the  fact 
that  many  of  its  species  are  confined  to  small 
islands,  apparently  affording  examples  of  the 
effect  of  isolation  (q.v.). 

White  Feather,  a  symbol  of  cowardice; 
a  term  introduced  in  the  days  when  cock  fight- 
ing was  in  vogue.  As  a  thoroughbred  game  cock 
has  no  white  feathers,  a  white  feather  was  a 
proof  that  the  bird  was  not  game. 

White  Fly,  a  minute  insect  of  the  family 
Aleyrodids,  closely  allied  to  the  aphids  and  coc- 
cids,  which  infest  the  leaves  of  plants,  usually 
on  the  lower  side,  and  are  pests  in  greenhouses. 
(See  Greenhouse  Insects.)  They  are  covered 
with  a  whitish  mealy  secretion,  and  when  young 
also  secrete  wax.  The  group  is  not  a  large  one, 
and  does  not  do  much  harm  to  fruit  or  forest 
trees,  except  that  one  species  {Aleyrodes  citri) 
has  been  prevalent  in  Florida  orange  groves 
since  about  1890.  The  evil  they  do  results  not 
only  from  their  sucking  the  nutritive  juices  of 
the  plants,  but  from  the  spread  of  smut-fungus 
which  is  promoted  by  their  presence.  Consult 
Howard,  'The  Insect-book'   (New  York  1901). 

White  Friars,  a  name  formerly  given  to 
the  friars  of  Our  Lady  of  Mount  Carmel,  be- 
cause they  wore  a  white  scapular  and  cloak  over 
their  brown  habit.    See  Carmelites. 

White  Goat.    See  Rocky  Mountain  Goat. 
White  Hats,  a  badge  of  the  Democratic 
party  in  Flanders  in  the  14th  century.    White 


hats  were  used  in  England  to  denote  radical 
proclivities,  because  Orator  Hunt  (1773-1835), 
the  great  demagogue,  during  the  Wellington  and 
Feel  administration,  used  to  wear  a  white  hat 

White  Hellebore,  a  liliaceous  plant  of  the 
genus  yeratrum,  a  source  of  insect-poison,  the 
principle  of  which  is  the  alkaloid  veratrin.  See 
also  Hellebore. 

White  House,  the  official  residence  of  the 
President  of  the  United  States,  in  Washington, 
D.  C.  The  name  arose  from  the  fact  that  the 
building  is  constructed  of  freestone  and  painted 
white.  It  is  170  feet  lorig,  86  feet  deep,  and  two 
stories  in  height  It  has  an  Ionic  portico,  the 
main  entrance  faces  north.  Reception  rooms  are 
on  the  first  floor  and  the  private  apartments  of 
the  President  are  on  the  second  floor.  Among 
the  reception  rooms  are  the  Blue  Room  used  for 
diplomatic  functions,  the  East  Room  used  for 
public  receptions,  and  the  Red  and  Green  rooms. 
The  original  official  residence  for  the  President 
was  begun  in  1792;  it  was  first  occupied  by 
Adams,  in  1800.  In  1814  it  was  burned  by  the 
British,  and  four  years  later  was  rebuilt  In  1903 
executive  offices  connected  with  the  main  build- 
ing were  built  on  the  grounds.  Presidents  Har- 
rison and  McKinley  used  for  the  official  name, 
''Executive  Mansion";  President  Roosevelt 
changed  to  the  old  name,  White  House. 

White  Lady,  an  apparition  which  figures 
in  the  legends  and  traditions  of  various  coun- 
tries, as  presenting  itself  to  give  warning  of 
death  and  other  momentous  events  in  royal  and 
titled  households.  The  White  Lady  is  supposed 
to  be  an  ancestress  of  the  family  she  visits,  and 
the  association  of  such  a  legend  with  a  family 
name  is  regarded  as  a  guarantee  of  noble  and 
ancient  lineage.  The  imperial  house  of  Hohen- 
zollem  has  its  White  Lady,  and  Hampton  Court, 
England,  is  said  to  be  invaded  at  times  by  a 
supernatural  visitor,  although  there  seems  to  be 
some  doubt  whether  it  is  a  White  Lady  or  the 
ghost  of  Henry  VIII. 

The  earliest  historical  instance  of  the  appari- 
tion is  recorded  as  having  occurred  in  the  isth 
century,  and  is  celebrated  under  the  name  of 
Bertha  of  Rosenberg,  in  Bohemia.  Similar  ap- 
pearances are  said  to  have  been  witnessed  in  the 
Schloss  at  Berlin,  one  as  recent  as  1879. 

As  a  considerable  number  of  estates  of  Euro- 
pean titled  personages  are  passing  into  new  and 
plebeian  ownership  the  question  has  arisen 
whether  the  White  Lady  is  transferred  with  the 
property,  or  follows  the  old  family  into  poorer 
quarters  in  some  city  tenement. 

White  Lead,  a  white  pigment  very 
largely  used  in  painting.  Many  processes  have 
been  devised  for  its  manufacture,  but  only  the 
important  ones  will  be  described  here.  The  old 
Dutch  method  was  to  expose  sheet  lead  in  coils, 
placed  in  earthenware  jars  partly  filled  with 
vinegar,  to  the  combined  action  of  air,  moisture, 
and  carbonic  acid  gas.  This  was  done  by  im- 
mersing the  jars  with  their  contents  in  decom- 
posing horse  manure  which  furnished  the  heat 
and  carbonic  acid  gras  necessary  for  the  process. 
The  English  process,  which  is  the  one  by  which 
most  of  the  white  lead  is  made,  differs  from  the 
Dutch  process  by  the  use  of  fermenting  tan  bark 
instead  of  manure.  The  pots  containing  the 
lead  and  dilute  acetic  acid  or  vinegar  are  piled 
in  rows  in  the  so-called  stacks  and  surrounded 
with  the  fermenting  tan  bark.    After  about  three 
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months  the  lead  is  removed  and  purified.  The 
process  is  slow  and  the  methods  of  purification 
dangerous  to  the  workmen,  but  the  resulting 
white  lead  is  of  the  best  quality.  In  the 
French  method  a  solution  of  basic  lead  acetate 
is  first  prepared  by  the  action  of  an  impure 
acetic  acid  on  litharge  or  lead  oxide.  Carbonic 
acid  gas  is  then  passed  through  this  solution 
and  the  white  lead  precipitated. 

White  lead  is  a  basic  carbonate  of  lead  of 
somewhat  variable  composition.  That  formed 
by  the  Dutch  and  English  processes  may  be 
represented  by  the  formula  2PbCO..Pb(OH)^ 

White  League,  The,  in  American  history, 
a  popular  name  for  a  semi-military  organization, 
gathered  to  repress  the  negroes  of  the  State  of 
Louisiana,  who,  it  was  asserted,  were  meditating 
insurrection.  The  organization  had  its  inception 
in  New  Orleans,  in  1874,  and  on  the  refusal  of 
the  city  authorities  to  allow  the  landing  of  a 
cargo  of  firearms,  which  the  league  had  imported 
from  New  York,  a  riot  ensued  which  resulted 
in  more  than  100  deaths.  The  league  afterward 
became  a  powerful  factor  in  Louisiana  politics. 

White  Metal,  a  term  used  for  an  alloy 
of  lead,  antimony,  and  tin  used  for  bearings  in 
machinery.  Also  applied  to  many  other  alloys 
that  have  a  white  color. 

White  Monks.  See  Bernardines  under 
Oroeks,  Religious. 

White  Mountains,  a  group  of  peaks  and 
hills,  or  a  range  of  mountains,  principally  in 
New  Hampshire,  in  the  northern  part ;  but  which 
extend  into  Maine  on  the  east,  and  on  the  west 
are  connected  with  the  Green  Mountains  in  Ver- 
mont. They  belong  to  the  Appalachian  system. 
Mount  Katahdin,  in  Maine,  is  the  highest  eleva- 
tion on  the  eastern  rim ;  and  in  New  Hampshire 
there  are  about  ao  peaks,  with  deep  narrow  val- 
leys and  long  lines  of  rounded  foot-hills.  The 
peaks  are  in  two  groups;  the  eastern  or  White 
Mountain  group  proper  and  the  Franconia 
group,  separated  by  a  tableland  varying  from  10 
to  20  miles  in  width.  The  principal  summits  of 
the  eastern  g^oup  are,  beginning  at  the  Notch 
and  passing  around  to  Gorham,  Mounts  Webster, 
Clinton,  Pleasant,  Franklin,  Monroe,  Washing- 
ton, Clay,  Jefferson,  Adams,  and  Madison.  Of 
these  Mount  Washington  is  the  highest,  and  is 
indeed  the  highest  mountain  summit  in  New 
England,  being  6,293  feet  above  the  level  of  the 
sea.^  The  principal  peaks  of  the  Franconia  group 
are"  Pleasant,  Lafayette,  Liberty,  Cherry,  and 
Moosehillock.  Near  the  southern  border  of  the 
plateau  are  Whiteface,  Chocorua,  Red  Hill,  and 
Ossipee,  and  in  the  southeast,  Kearsarge.  North 
of  the  plateau,  and  near  the  upper  waters  of  the 
Connecticut,  are  several  elevations,  among  which 
are  the  twin  mountains  known  as  Stratford 
peaks.  The  plateau  is  deeply  furrowed  by  sev- 
eral streams.  The  geological  formation  of  the 
White  Mountains  is  almost  entirely  of  the  an- 
cient metamorphic  rocks.  In  many  of  the  peaks 
the  upper  portion  is  composed  of  huge  masses  of 
naked  g^ranite  or  gneiss;  and  the  debris  which 
in  the  course  of  ages  has  clothed  the  lower  por- 
tion with  a  coarse  gravelly  soil,  possesses  only 
enough  of  the  constituents  of  vegetable  life  to 
support  those  trees  and  shrubs  which  will  grow 
in  the  hardest  and  poorest  soil.  Land  slides,  not  ' 
the  result  of  a  glacier  movement,  but  of  dislodg- 
ment  of  bowlders  and  loosely  adherent  soil  after 
heavy  rains,  are  not  infrequent.    One  of  these. 


occurred  in  the  notch  of  the  White  Mountain 

?:roup  in  August  1826,  and  destroyed  a  whole 
amily  named  Willey,  consisting  of  nine  persons. 
The  most  noteworthy  of  many  waterfalls  among 
the  mountains  are:  the  Artist's  fall  in  North 
Conway;  the  Silver  Cascade,  a  beautiful  thread 
of  water  descending  from  far"  up  the  side  of 
Mount  Webster;  Ripley's  falls,  on  a  tributary 
of  the  Saco,  below  the  Willey  house,  the  lower 
one.  Sylvan  Glade  cataract,  falling,  at  an  angle 
of  45°,  156  feet,  in  a  stream  from  50  to  75  feet 
in  width;  the  falls  of  the  Ammonoosuc,  which 
in  a  course  of  30  miles  descends  over  5,000 
feet;  the  Berlin  fells  on  the  Androscoggin,  de- 
scending over  200  feet  in  the  course  of  a  mile ; 
and  the  Crystal  Cascade  and  Glen  Ellis  Fall, 
near  the  Glen  house,  on  a  tributary  of  the 
Androscoggin.  Of  the  "notches,"  or  passages 
rent  through  the  solid  granite  of  the  mountains, 
apparently  by  some  violent  convulsion  of  nature, 
there  are  five;  the  White  Mountain  Notch,  two 
miles  in  length,  and  at  its  narrowest  point  only 
22  feet  wide,  through  which  the  Saco  River 
passes;  the  Franconia  Notch,  which  permits  the 
passage  of  the  Pemigewasset ;  the  Pinkham 
Notch,  through  which  a  branch  of  the  Saco 
and  one  of  the  Androscoggin  find  their  way; 
and  the  Grafton  and  Dixville  notches,  through 
which  flow  the  Androscoggin  and  one  of  its  trib- 
utaries. The  first  two  of  these  are  those  best 
known.  *The  Flume"  at  Franconia  Notch  is  the 
most  noted  of  those  narrow  waterways  ex- 
cavated through  the  rock,  though  there  are 
others  hardly  inferior  to  it  in  attractiveness. 
Among  the  other  objects  of  interest  in  the  Fran- 
conia group  is  the  "Old  Man  of  the  Mountain," 
a  well  defined  profile  of  the  human  face  formed 
by  three  projecting  rocks.  (See  Franconia.) 
At  the  base  of  the  mountain  lies  a  beautiful 
lakelet  one  fourth  of  a  mile  long  and  one  eighth 
wide,  called  "Profile  lake,»  or  the  "Old  Man's 
Washbowl."  Five  miles  south  of  the  notch  is 
the  "Basin,"  a  circular  bowl-like  cavity  45  feet 
in  diameter  and  28  in  depth,  produced  by  the 
whirling  of  large  stones  in  a  natural  hollow 
in  the  rock  by  the  current.  It  is  filled  with 
clear  sparkling  water,  which  flows  down  the 
mountains  in  a  succession,  of  beautiful  clear 
cascades.  The  "Pool,"  in  the  same  vicinity,  is 
a  natural  well  in  the  solid  rock  60  feet  in  diam- 
eter and  190  feet  deep,  of  which  40  feet  is  water. 
The  White  Mountains  were  first  visited  by  a 
white  man.  Darby  Field  of  Pascataquac,  in 
1642,  when  with  two  Indians  he  ascended  Mount 
Washington.  Later  in  the  same  year  Thomas 
Gorges  and  companions  traveled  up  the  Saco 
end  explored  the  mountains  and  the  plateau,  and 
discovered"  the  sources  of  the  Saco,  Connecticut, 
Androscoggin,  and  Kennebec  rivers.  The 
White  Mountains  are  a  famous  summer  resort. 
Several  railroads  enter  the  mountains,  and  in 
the  seasons  special  trains  carry  passengers  direct 
from  many  of  the  large  cities. 

White  Oak  Swamp,  Battle  of.  See  Glen- 
dale,  Battle  of. 

White  Plains,  N.  Y.,  village,  county-seat 
of  Westchester  County ;  on  the  Harlem  Division 
of  the  New  York  Central  &  Hudson  River  Rail- 
road; about  20  miles  from  the  central  part  of 
New  York  city.  It  is  in  an  agricultural  section, 
and  has  several  manufactories.  It  has  a  high 
school,  opened  in  1894,  graded  elementary  publi', 
and  parish  schools.  Saint  John's  Academy  loi" 
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Boys,  Good  Counsel  Training  School,  several 
private  schools,  and  a  public  library.  Blooming- 
dale  Asylum  for  the  Insane  occupies  a  prominent 
position  overlooking  the  village.  The  village 
owns  and  operates  the  water-works.  The  gov- 
ernment is  vested  in  a  president  and  board  of 
trustees.     Pop.   (1910)    15,949- 

White  Plains  and  vicinity  were  the  scenes 
of  many  battles  and  skirmishes  during  the  Rev- 
olution. Fortifications  or  their  ruins  were  to  be 
seen  on  all  sides.  On  21  October  Washington 
established  his  headquarters  at  White  Plains. 
On  the  evening  of  27  October  Haslett  with 
about  1,600  American  troops  had  taken  pos- 
session of  Chatterton  Hill,  a  commanding  emi- 
nence on  the  west  side  of  the  Bronx;  and  on 
the  morning  of  the  28th,  reinforced  by  a  small 
additional  force  under  McDougall  and  two 
pieces  of  cannon  under  command  of  Alexander 
Hamilton,  he  fortified  his  position  as  well  as 
time  would  allow.  On  the  morning  of  that 
day  Howe  advanced  with  his  forces  in  two 
columns  (numbering  about  13,000  men)  upon  the 
American  army  posted  along  the  Bronx.  Per- 
ceiving the  importance  of  the  position  on  Chat- 
terton Hill,  and  regarding  it  as  the  only  assail- 
able point  of  the  American  army,  Leslie  was 
sent  with  a  strong  detachment  to  cross  the 
Bronx  and  attack  it  in  front,  while  Rail  with  a 
Hessian  regiment  was  ordered  to  cross  the 
river  a  quarter  of  a  mile  below  and  attack 
Haslett  in  flank.  The  hill  was  carried  with 
great  difficulty,  the  Americans  retreating  in 
good  order  and  without  being  pursued.  The 
British  troops  rested  that  night  on  Chatterton 
Hill.  The  next  day,  29  October,  a  skirmish 
took  place  between  the  two  armies;  but  How& 
finding  the  Americans  still  too  strongly  posted 
to  be  attacked  with  safety,  waited  tor  re-en- 
forcements. These  arrived  on  the  evening  of 
the  30th,  but  a  storm  coming  on,  the  Americans 
took  advantage  of  it  and  withdrew  to  the  still 
stronger  position  of  Newcastle,  two  miles  above, 
which  they  had  previously  fortified.  Afraid  to 
attack  them  in  this  position,  Howe  fell  back 
to  the  junction  of  the  Harlem  and  Hudson 
rivers,  and  encamped  on  Fordham  Heights ;  and 
Washington  withdrew  his  army  leisurely  into 
New  Jersey  and  made  his  headquarters  at 
Hackensack.  The  loss  of  the  Americans  in  the 
battle  of  White  Plains  and  the  skirmish  of  the 
succeeding  day  was  nearly  300  in  killed,  wound- 
ed, and  prisoners,  and  that  of  the  British  about 
the  same. 

White  Quakers,  a  small  community  of 
Quakers  in  Dublin,  Ireland,  so-called  from 
dressing  in  white.  They  are  seceders  from  the 
main  body,  and  are  said  to  be  Antinomian  in 
their  belief. 

White  Ribbon  Gospel  Armjr,  a  Christian 
society  which  originated  in  England  in  1884,  and 
has  sin'-e  extended  to  the  United  States.  It 
gives  special  attention  to  inculcating  moral 
purity. 

White  River,  in  Arkansas,  has  its  rise  in 
the  Ozark  Mountains,  in  the  northwestern  part 
of  the  State,  flows  northeast  into  Missouri, 
forming  a  large  curve,  and  entering  Arkansas 
again  in  Marion  County,  then  flows  southeast 
t9  the  Mississippi  River.  It  enters  the  Missis- 
sinpi  through  several  channels,  some  of  which 
pass  through  the  mouth-channels  of  the  Arkan- 
sas   River.    Except    in    the    highlands    of   the 


Ozark  Mountains,  the  greater  part  of  the 
course  of  the  river  is  through  marshy  forest 
land.  It  is  navigable  to  Batesville,  about  380 
miles.    The  total  length  is  800  miles. 

White  River,  in  Indiana,  the  chief  branch 
of  the  Wabash  in  the  State,  is  formed  by  the 
confluence,  in  Pike  County,  of  the  East  and 
West  Fork,  which  have  their  rise  near  the 
eastern  boundary  of  the  State.  From  the  junc- 
tion of  the  two  forks  to  the  mouth  of  the  White, 
where  it  enters  the  Wabash,  is  50  miles;  total 
length  from  the  source  of  the  West  Fork  is 
350  miles.  The  river  is  navigable  to  Martins- 
ville on  the  West  Fork  and  to  Rockford  on  the 
East  Fork. 

White  River  Junction,  Vt.,  village  in 
Windsor  County;  on  the  Connecticut  River  at 
the  mouth  of  the  White  River,  and  on  the  Cen- 
tral v.,  the  Boston  &  M.,  and  the  Woodstock 
R.R.'s;  about  65  miles  south  by  east  of  Mont- 
pelier  and  14  miles  east  by  north  of  Woodstock, 
It  is  a  commercial  centre  for  a  large  agricul- 
tural  region  in  both  Vermont  and  New  Hamp- 
shire. The  National  bank  has  a  capital  of 
|ioo,ooo  and  (1903)  deposits  amounting  to 
$1,283,580;  the  savings  bank  has  deposits 
amounting  to  $481,150.  White  River  Junction 
is  in  the  town  of  Hartford,  and  the  Govern- 
ment Census  does  not  give  the  population  of  the 
village  separate.  Pop.  of  town  (1890)  3,740; 
(1900)  3,817;  (1910)  4,i79i 

White  Sage.    See  Eurotia;  Goosefoot. 

White  Sea,  Northern  Russia,  a  large  gulf 
opening  into  the  government  of  Archangel,  be- 
tween the  Kola  peninsula  on  the  west  and  the 
Kanin  peninsula  on  the  east.  Near  its  mouth, 
and  on  the  eastern  side,  is  a  branch  of  it  called 
the  Gulf  of  Mezen,  which  receives  the  waters 
of  the  river  Mezen,  and  the  inner  part  of  the 
sea  sends  off  three  large  arms,  namely,  the 
Gulf  of  Kandalak,  penetrating  northwest  into 
Lapland,  the  Gulf  of  Onega,  receiving  the  river 
Onega,  and  the  Gulf  of  Archangel,  into  which 
flows  the  Northern  Dwina.  Of  the  islands 
in  the  sea  Solovetskii  is  the  largest.  The  White 
Sea  is  comparatively  shallow,  and  is  frozen  over 
from  October  to  May.  Archangel,  at  the  mouth 
of  the  Northern  Dwina,  is  the  leading  port  of 
northern  Russia,  and  other  ports  on  the  shores 
of  the  sea  are  Onega  and  Kem.  Canals  connect 
the  White  Sea  basin  with  the  basins  of  the  Cas- 
pian, Baltic,  and  Black  Sea. 

White  Sulphtir  Springs,  Mont.,  city, 
county-seat  of  Meagher  County ;  about  65  miles 
east  by  south  of  Helena.  It  is  reached  by  stage 
from  the  Northern  Pacific  Railroad,  a  distance 
of  about  40  miles.  It  is  the  commercial  centre 
of  a  large  agricultural,  stock-raising,  and  min- 
ing resrion.  and  is  noted  for  its  thermal  springs. 
The  National  bank  has  a  capital  of  $100,000. 
Pop.  about  500,  which  includes  only  those 
withm  the  limits  and  not  the  number  who 
transact  business  in  the  city. 

White  Sulphur  Springs,  W.  Va.,  a  district 
"J  Greenbrier  County;  on  the  Chesapeake  & 
Ohio  Railroad ;  about  230  miles  west  by  north  of 
Richmond  and  90  miles  west  of  Staunton.  The 
locality  has  long  been  noted  for  its  medicinal 
sipnngs.  The  temperature  of  the  water  is  62" 
F.  It  IS  a  famous  health-resort  Poo.  ( est  ) 
2.000. 
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White-swelling,  any  severe  disease  of  the 
joints  resulting  from  chronic  inflammation  in 
the  bones,  cartilages,  or  membranes.  The  knee, 
ankle,  wrist,  and  elbow  are  the  joints  most 
subject  to  this  form  of  disease.  It  is  distin- 
guished from  simple  inflammation  of  the 
synovial  membrane  (synovitis)  by  the  fact  that 
the  synovial  membrane  passes  into  pulpy  degen- 
eration. Amputation  is  frequently  necessary. 
The  disease  may  be  local  or  constitutional  m 
origin,  being  in  the  latter  case  due  to  rheuma- 
t'sm,  gout,  syphilis,  pyamia,  etc. 

White  Whale.    See  Whale. 

White'bait,  the  young  fry  of  herring,  the 
sprat  and  other  small  marine  fishes,  2  to  4  inches 
long,  caught  in  England  as  a  delicate  food. 
Whitebait,  so  much  celebrated  as  figuring;  in 
the  list  of  dainties  of  London  epicures,  has  pven 
rise  to  a  great  deal  of  controversy,  but  it  is  no 
longer  considered  a  separate  kind  of  fish,  pecu- 
liar to  the  Thames.  Its  fame  was  no  doubt  at- 
tained, not  so  much  from  the  simple  quality  of 
its  flesh,  as  from  the  modes  in  which  it  was 
cooked  at  Greenwich ;  and  doubtless  the  fact  that 
it  formed  a  feature  in  the  annual  dinner  of  her 
majesty's  ministers  at  Greenwich  also  tended 
to  enhance  its  reputation.  Epicures  advise  its 
being  cooked  as  soon  as  caught.  Whitebait  are 
sold  in  London  in  June  and  July. 

White'ch^"el,  London,  England,  a  parish 
and  parliamentary  district,  east  of  the  nucleate 
city  of  London,  one  of  the  poorest  portions  of 
the  metropolis,  and  formerly  notorious  for  its 
criminal  population.  From  1888  to  1891  it  was 
the  scene  of  the  atrocities  of  the  mysterious  Jack 
the  Ripper.  Within  its  boundaries  are  the  Tower 
of  London,  and  London  Hospital,  and  it  is  in- 
tersected by  Whitechapel  Road.  The  name 
is  derived  from  a  former  mediaeval  chapel, 
whence  all  distances  east  of  London  were  cal- 
culated. 

Whitefield,  hwit'feld,  George,  English 
evangelist,  founder  of  the  Calvinist  Methodists : 
b.  Gloucester  16  Dec.  1714;  d.  Newburyport, 
Mass.,  30  Sept.  1770.  He  was  sent  to  the  gram- 
mar school  of  Saint  Mary  de  Crypt  at  Glou- 
cester, and  at  18  entered  as  servitor  at  Pem- 
broke College,  Oxford,  where  he  became 
acquainted  with  the  Wesleys,  and  joined  the 
small  society  which  procured  them  the  name  of 
Methodists.  Hearing  of  his  devotional  tenden- 
cies. Dr.  Benson,  bishop  of  Gloucester,  made 
him  an  offer  of  ordination  at  21,  which  he  ac- 
cepted; and  he  was  ordained  a  deacon  in  1736. 
Such  was  his  powerful  and  exciting  preaching, 
that,  after  his  first  sermon  at  Gloucester,  a 
complaint  was  made  to  the  bishop  that  he  had 
driven  several  people  mad ;  on  which  the  prelate 
observed  that  he  hoped  the  madness  would  not 
be  forgotten  before  the  next  Sunday.  He  for 
some  time  supplied  a  curacy  at  Dummer,  in 
Hampshire  but  the  next  account  sent  him  by 
the  Wesleys  of  their  progress  in  Georgia  ex- 
cited in  him  a  desire  to  assist  in  their  labors, 
and  he  arrived  at  Savannah  in  May  1737.  Ob- 
serving the  deplorable  want  of  education  in  the 
colony,  heprojectedan  orphan-house,  for  which 
he  determined  to  raise  contributions  in  England, 
where  he  arrived  in  the  beginning  of  1739. 
Although^  discountenanced  by  many  of  the 
clergy,  Bishop  Benson  did  not  scruple  to  confer 
on  him  priest's  orders ;  and  on  going  to  London 
the  churches  in  which  he  preached  were  incapa- 


ble of  holding  the  crowds  assembled  to  hear 
him.  He  now  adopted  the  practice  of  preach- 
ing in  the  open  air,  which  he  seems  first  to  have 
carried  out  at  Kingswood,  near  Bristol,  among 
the  colliers,  on  whom  his  discourses  produced 
a  surprising  effect,  and  whose  vicious  manners 
and  habits  he  visibly  improved.  He  afterward 
preached  in  the  open  air  in  Bristol,  and  in 
Moorfields,  Kennington,  and  other  places  in  the 
neighborhood  of  London,  to  vast  assemblages 
of  people.  In  August  1739,  he  again  embarked 
for  America,  and  made  a  tour  through  several 
of  the  provinces,  where  he  preached  to  immense 
audiences,  with  an  effect  vividly  portrayed  in 
the  autobiography  of  Benjamin  Franklin.  He 
arrived  at  Savannah  in  January  1740,  where 
he  laid  the  foundation  of  the  orphan-house,  and 
after  making  another  extensive  tour,  returned 
to  England,  in  March  1741.  During  his  absence 
his  cause  had  been  declining  at  home,  and  the 
differences  between  him  and  Wesley  on  the  doc- 
trines of  election  and  reprobation  deprived  him 
of  many  followers.  After  visiting  many  parts  of 
England,  Scotland,  and  Wales,  where  he  mar- 
ried in  1741,  he  again  returned  to  America 
(1744),  and  remained  there  nearly  four  years. 
His  preaching  met  with  great  opposition  in  New 
England  at  this  time  and  Harvard  College  put 
forth  a  ^testimony"  against  him.  Returning  to 
England  in  July  1748  he  was  soon  after  intro- 
duced to  the  Countess  of  Huntington,  who  made 
him  one  of  her  chaplains.  A  visit  to  Ireland 
and  two  more  voyages  to  America  followed,  and 
for  several  years  his  labors  were  unremitting. 
He  preached  at  Exeter,  N.  H.,  the  day  before 
his  death,  and  also  at  Newburyport.  He  is 
buried  beneath  the  pulpit  of  the  Federal  Street 
Church  at  Newburyport.  His  works  were  pub- 
lished in  1771-2.  Consult  Gillies.  'Memoirs* 
(1772) ;  Gledstone,  <Life  and  Travels  of  White- 
field>  (1871);  Tyerman,  «Life  of  Whitefielcl' 
(1876-7). 

Whitefishes,  a  name  given  in  the  Unittd 
States  to  various  species  of  salmonoid  fishes  of 
the  genus  Coregonus  and  sometimes  to  those  of 
Argyrosomus,  more  properly  designated  ciscoes. 
Coregonus  has  a  comparatively  small  and  nearly 
toothless  mouth,  the  preraaxillary  bones  broad 
and  with  the  edge  nearly  vertical,  and  the  lower 
jaw  short.  The  thin  cycloid  scales  are  much 
larger  than  in  the  salmons  and  trouts,  and  the 
caudal  fin  is  deeply  forked.  Internally,  the 
stomach  is  horse-shoe  shaped  and  provided  with 
very  numerous  pyloric  caeca,  and  the  swim- 
bladder  is  very  large.  The  species,  about  15  in 
number,  though  some  ichthyologists  recognize 
many  more,  are  confined  to  the  clear  lakes  of  the 
northern  portions  of  the  northern  hemisphere 
often  extending  into  the  Arctic  regions  and 
sometimes  there  becoming  anadromous.  Wher- 
ever found  they  are  highly  valued  for  food. 
North  America  has  about  eight  species.  The 
common  whitefish  (C  clupeiformis)  has  its 
centre  of  distribution  in  the  Great  Lakes,  but 
extends  into  the  various  lake  systems  of  New 
York  and  southern  Canada.  It  reaches  a  length 
of  two  feet  and  may  be  distinguished  from  the 
related  species  by  its  numerous  and  long  gill- 
rakers,  the  toothless  tongue  and  the  elevated 
but  not  compressed  back.  As  generally  in  the 
whitefishes,  the  color  is  olivaceous  atiove  and 
white  below.  It  receives  various  local  names 
from  the  fishermen,  such  as  buffalo-back:  and 
the  variety  landlocked  in  Otsego  Lake  at  the 
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head  of  the  Susquehanna  River  is  ktiown  as  the 
Otsego  bass.  During  the  greater  pirt  of  the 
year  the  whitefish  remains  in  the  deeper  waters 
of  the  lakes,  moving  about  in  schools  which 
change  their  feeding  grounds  with  considerable 
regularity.  Being  toothless  they  feed  only  upon 
small  animals,  such  as  crustaceans,  snails  and 
insect  larva,  the  first  being  by  far  the  most 
important  part  of  their  diet  During  the  late 
fall  and  early  winter  the  schools  congregate 
on  the  shallows  to  spawn;  in  the  act  of  spawn- 
ing the  female  rises  to  the  surface  and  is  imme- 
diately followed  by  a  male  which  mingles  the 
sperm  with  the  stream  of  eggs  issuing  from  her 
vent  The  eggs  are  about  one  eighth  of  an  inch 
in  diameter  and  sink  to  the  bottom,  where  most 
of  them  are  eaten  by  the  small  fishes  and  mud- 
puppies  which  swarm  on  the  spawning  grounds. 
They  develop  slowly  and  require  several  weeks 
to  hatch,  the  exact  time  depending  upon  the 
temperature  of  the  water.  Each  female  pro- 
duces from  10,000  to  75,000  eggs,  depending 
upon  her  size. 

Besides  the  enemies  affecting  the  eggs  and 
young  the  adult  whitefish  are  preyed  upon  by 
the  large  pike  and  lake-trout  which  follow  the 
schools,  and  to  a  less  extent  by  smaller  preda- 
ceous  fishes.  The  extensive  development  of  the 
fisheries,  which  are  prosecuted  most  vigorously 
at  the  very  season  when  the  spawning  fish  are 
most  accessible  on  the  shallows,  has  so  depleted 
the  numbers  of  the  whitefish  that  tlie  fisheries 
are  now  dependent  upon  artificial  propagation 
for  their  maintainance.  The  methods  are  essen- 
tially the  same  as  those  employed  in  the  artificial 
propagation  of  the  shad,  though  many  modifica- 
tions in  detail  have  been  found  necessary.  Hun- 
dreds of  millions  of  eggs  are  now  annually  taken 
and  hatched  under  the  auspices  of  the  United 
States  and  State  commissions  of  fisheries.  Such 
extensive  and  even  greater  operations  are  re- 
quired to  bring  these  fisheries  back  to  their  for- 
mer importance ;  for  the  catch  in  all  of  the  Great 
Lakes  has  steadily  fallen  from  21,463,900  pounds 
in  1880  to  12401,33s  pounds  in  1890  and  5,094,014 
pounds  in  1899.  The  value  of  the  latter  was 
$297,023.  But  as  the  common  whitefish  has  de- 
creased in  abundance,  other  and_  less  esteemed 
species  have  assumed  an  increasing  importance 
so  that  if  the  catch  of  all  these  in  1899  be  taken 
into  consideration  the  total  becomes  78,640,364 
pounds,  valued  at  $1,280,852.  Of  this  59,913,576 
pounds,  valued  at  $941,067  were  lake  herring  or 
Cisco  {Argyrasomus  artedi).  These  figures  rep- 
resent the  American^  catch  alone  and  during  the 
same  year  the  Canadian  fisheries  probably  yielded 
about  40,000,000  pounds  _  more.  Whitefish  are 
sold  fresh  or  are  frozen  immediately  after  cap- 
ture and  placed  in  cold  storage  at  a  temperature 
several  degrees  below  freezing  and  in  this  con- 
dition shipped,  especially  durmg  the  winter,  to 
all  parts  of  the  country.  Relatively  small  quan- 
tities are  also  pickled  or  smoked. 

Other  species  of  Core^onus  are  found  in  the 
Great  Lakes  as  well  as  m  other  lakes  particu- 
larly northward  and  westward,  but  at  the  pres- 
ent time  none  are  so_  highly  valued  as  the  com- 
mon whitefish.  An  important  one  is  the  shad- 
wailer  or  round  whitefish  (C.  quadrilateralis). 
The  genus  Argyrosomus,  however,  includes  two 
species  of  great  and  increasing  importance 
though  inferior  in  quality  to  the  common  white- 
fish.  The  genus  differs  from  Coregonus  chiefly 
in  the  projecting  lower  jaw,  larger  mouth  and 


hcrizontal  premaxillary  bones.  The  numerous 
species  are  similarly  distributed  in  North  Amer- 
ica, which  has  8,  Europe  and  Asia,  and  except 
for  their  great  activity  predatory  mode  of  life 
their  habits  in  general  resemble  those  of  the  true 
whitefishes.  The  cisco  whiting  or  lake  herring 
(A.  artedi)  is  about  a  foot  long,  bluish  or 
greenish  above,  with  dark,  speckled  silvery 
sides.  It  abounds  in  shallow  waters  of  the 
Great  Lakes  and,  as  indicated  above,  is  of  great 
commercial  value.  The  moon-eye  cisco  {A. 
hoyi)  has  a  very  larffe  eye  and  the  sides  are 
brilliantly  silvery.  It  is  about  a  foot  long  and 
is  the  object  of  a  considerable  fishery  in  the 
western  part  of  Lake  Michigan.  It  spawns  in 
November  in  relatively  deep  water.  A  third 
important  species  of  this  genus  is  the  blue-fin 
whitefish  (A.  nigripennis) ,  distinguished  from 
all  of  the  preceding  which  have  pale  fins  by  the 
blue-black  color  of  its  pectorals,  anals  and 
ventral.  It  attains  a  length  of  18  inches  and  is 
plentiful  in  the  deep  waters  of  Lake  Michigan 
and  the  small  lakes  of  Minnesota  and  Wis- 
consin. 

Whitefishes  seldom  take  the  hook,  but  are 
captured  by  means  of  pound,  trap,  and  gill  nets 
and  to  a  smaller  extent  with  seines.  The  pound 
and  trap  nets  are  arranged  in  lines  which  some- 
times reach  to  a  distance  of  10  or  12  miles  from 
shore,  while  the  gill  nets  are  setmuch  farther 
out  in  deep  water  and  are  weighted  to  the 
bottom. 

Consult  Brown  Goode,  'Natural  History  of 
Aquatic  Animals,*  (Washington  1884)  and 
Townsend,  'Statistics  of  the  Fisheries  of  the 
Great  Lakes,*  Report  U.  S.  Fish  Com.  for  1901. 

Whiteliall,  London,  England,  a  street 
leading  from  Parliament  Square  to  Trafalgar 
Square,  containing  several  public  offices,  and 
named  after  a  palace  that  once  stood  here.  The 
building  known  as  the  Horse  Guards,  the  office 
of  the  commander-in-chief  of  the  army,  is  so 
called  in  consequence  of  being  the  station  where 
that  part  of  the  troops  usually  do  duty.  The 
treasury,  near  the  Horse  Guards,  is  built  on  the 
site  of  tiart  of  the  old  palace ;  the  First  Lord 
of  the_  Treasury,  however,  has  his  official  resi- 
dence in  Downing  Street,  where  also  the  cabinet 
meets.  The  Admiralty  Office  contains  the  offices 
connected  with  the  administration  of  the  naval 
affairs  of  the  country.  The  original  Whitehall 
succeeded  a  mansion  built  by  Hubert  de  Burgh 
before  the  middle  of  the  13th  century.  It  after- 
ward came  into  the  possession  of  the  arch- 
bishops of  York,  was  inhabited  by  Wolsey 
(under  the  name  of  York  Place),  then  passed 
to  Henry  VIII.,  and  was  called  Whitehall. 
Charles  I.  was  executed  in  front  of  Whitehall, 
and  he  was  led  to  the  scaffold  out  of  one  of  the 
windows.  Oliver  Cromwell  died  in  Whitehall. 
In  1697  the  building  was  destroyed  by  fire,  ex- 
cept the  banqueting  hall,  which  had  been  added 
by  James  I.,  according  to  a  design  of  Inigo 
Jones,  in  1619.  This  portion  still  remains,  and 
chiefly  consists  of  one  room,  of  an  oblong  form 
and  40  feet  high.  The  ceiling,  representing  the 
apotheosis  of  James  I.,  was  painted  by  Rubens, 
and  was  retouched  by  Cipriani.  This  building 
was  long  a  royal  chapel,  but  it  now  contains  the 
museum  of  the  Royal  United  Service  Institu- 
tion. 

Whitehall,  III.,  city  in  Greene  County;  on 
the  Chicago  &  A.,  and  the  Chicago,  B.  &  Q. 
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IR.R.'s;  about  25  mUes  southwest  of  Jackson- 
•ville  and  63  miles  north  of  Saint  Louis.  It  is 
in  an  agricultural  and  stock-raising  region,  and 
in  the  vicinity  are  deposits  of  fire  clay.  The 
chief  manufactures  are  flour,  sewer-pipe,  tiles, 
stoneware,  and  machinery.  Its  shipping  trade 
is  chiefly  in  farm  and  dairy  products,  live-stock 
and  clay  products.  There  are  six  churches,  a 
high  school,  and  library.  The  two  banks  have 
a  combined  capital  of  $100,000.  Pop.  (est) 
2,200. 

Whitehall,  N.  Y.,  village  in  Washington 
County;  on  Lake  Champlain,  Poultney  River, 
the  Champlain  Canal,  and  the  Delaware  and 
Hudson  Railroad ;  about  75  miles  north  by  east 
of  Albany.  It  is  at  the  toot  of  Skene's  Moun- 
tain, in  a  narrow  valley.  It  has  railroad  shops, 
silk  and  knitting  mills,  grist  mills,  lumber  mills, 
and  machine  shops.  It  has  a  high  school  and  a 
library.  The  bank  has  a  capital  of  $50,000  and 
deposits  (1903)  of  nearly  $700,000.  The  village 
owns  and  operates  the  water-works.  The  gov- 
ernment is  vested  in  a  board  of  trustees  and  a 
president  chosen  annually  by  popular  vote. 

In  1761  Whitehall  was  settled  by  Major 
Philip  Skene  and  a  colony  of  about  30  families; 
in  November  1763  it  was  incorporated.  When 
differences  arose  between  America  and  England, 
which  culminated  in  the  Revolution,  Skene 
joined  the  British  and  the  Americans  took  pos- 
session of  his  property.  An  American  garrison 
was  stationed  at  Whitdiall  in  1776;  but  fearing 
capture  by  Burgoyne,  they  destroyed  the  fort, 
and  the  houses,  and  abandoned  the  place.  At 
the  close  of  the  war  nearly  all  the  people  re-, 
turned  and  claimed  their  former  holdings.  The 
•whole  of  the  Skene  property  was  sold  at  auc- 
tion, and  the  highest  bidder  gave  in  10s.  In 
1812,  when  the  Lake  Champlain  towns  and  vil- 
lages were  again  near  the  centre  of  danger,  a 
iort  and  block  house  was  built.  In  1819  tlie 
Champlain  Canal  was  built  from  Whitehall  to 
Fort  Edward,  and  five  years  later  it  was  ex- 
tended to  Troy.  Pop.  (1890)  4,434;  (1900) 
4,377;  (1910)  4.917- 

White'ha"ven,  England,  a  seaport  and  im- 
portant coal-mining  centre  in  Cumberland,  sit- 
uated on  a  bay  of  the  Irish  Sea,  40  miles  soutb- 
-west  of  Carlisle.  It  is  well  built,  and  has  a 
townhall,  custom-house,  market-house,  public 
library,  public  baths,  with  swimming-pond;  a 
theatre,  etc.,  a  good  harbor  and  a  deepwater 
floating-dock.  _  There  is  a  considerable  shipping 
trade,  coals,  iron-ore,  pig-iron,  steel  rails,  etc., 
being  exported  and  American  and  other  produce 
imported.  The  manufactures  comprise  sail- 
cloth, cordage,  anchors,  nails,  cement,  alabaster, 
earthenware,  candles,  and  soap.  Iron  ship- 
building also  is  carried  on,  and  there  are  blast- 
furnaces, iron-  and  brass-foundries,  engineering 
works,  flour-  and  saw-mills,  breweries,  a  tan 
nery,  etc.  There  are  here  extensive  coal  and 
iron  mines,  in  which  a  large  number  of  the  jn- 
habitants  are  employed.  The  coal-mines,  which 
have  been  worked  since  the  17th  century,  extend 
some  miles  under  the  sea,  and  coal  is  wrought 
'beneath  the  town. 

Whitelieacl,  Charles,  English  poet:  b. 
London  1804;  d.  Melbourne,  Australia,  5  July 
1862.  He  was  engaged  in  a  London  mercantile 
house  until  1857  when  he  v/ent  to  Australia  and 
■entered  journalism.  He  was  the  author  of 
numerous   poems,  plays,   and   sketches,   among 


which  are:  'The  Solitary'  (1831);  *The  Auto- 
biography of  Jack  Ketch>  (1834);  <The  Cava- 
lier,' drama  (1836);  'Richard  Savage'  (1842) 
subsequently  dramatized;  'Smiles  and  Tears,  or 
the  Romance  of  Life'  (3  vols.  1847)  ;  'Life  and 
Times  of  Sir  Walter  Raleigh'  (1854);  etc. 
Consult  Mackenzie  Bell,  'Charles  Whitehead,  a 
Forgotten  Genius'  (1884). 

Whitehead,  Cortlandt,  American  Protes- 
tant Episcopal  bishop:  b.  New  York  30  Oct. 
1842.  He  was  graduated  from  Yale  in  1863  and 
from  the  Philadelphia  Divinity  School  in  1867. 
Ordained  to  the  priesthood  in  1868  he  was  en- 
gaged in  pastoral  work  in  Colorado  for  three 
years  and  was  rector  of  the  Church  of  the  Na- 
tivity, South  Bethlehem,  Pa.,  1870-82.  In  Jan- 
uary 1882,  he  was  consecrated  bishop  of  Pitts- 
burg. 

Whitehead,  William,  English  poet:  b. 
Cambridge  1715;  d.  London  14  April  1785.  He 
was  educated  at  Winchester  and  Clare  Hall, 
Cambridge,  was  appointed  secretary  and  regis- 
trar of  the  order  of- the  Bath  in  1755,  and  in 
1757  was  appointed  poet-laureate,  in  succession 
to  Colley  Gibber  (q.v.).  His  identity  is  fre- 
quently confused  with  that  of  the  satirist 
Paul  Whitehead.  He  was  the  author  of  the 
tragedies:  'The  Roman  Father'  (1750);  and 
'Creusa,  Queen  of  Athens'  (17S4);  the  comedy 
'The  School  for  Lovers'  (1762)  ;  a  farce  'The 
Trip  to  Scotland'  (1770)  ;  and  numerous  minor 
poems.  His  collected  works  were  edited  and 
publbhed  with  a  memoir  by  William  Mason 
(1788). 

Whitehouse,  Henry  Remsen,  American 
diplomat:  b.  New  York  17  Aug.  1857.  He  was 
educated  in  the  United  States  and  in  Europe, 
was  engaged  in  the  United  States  diplomatic 
service  in  1882-96,  and  has  written:  'Sacrifice 
of  a  Throne'  (1897)  ;  'Collapse  of  the  Kingdom 
of  Naples'   (1899-1902) ;  etc 

White'ing,  Richard,  English  journalist  and 
novelist:  b.  London  27  July  1840.  He  was  edu- 
cated privately  and  began  his  career  in  journal- 
ism in  1866  with  a  series  of  satirical  sketches 
on  social  and  political  topics  afterward  repub- 
lished as  'Mr.  Sprouts  —  nis  Opinions'  (1867). 
He  was  subsequently  engaged  on  the  Morning 
Star  as  leader-writer,  and  was  afterward  Pans 
correspondent  for  various  New  York,  London, 
and_  Manchester  papers,  but  returned  to  London 
to  join  the  editorial  staff  of  the  London  Daily 
News,  a  position  he  resigned  in  1899.  He  has 
written:  'The  Democracy'  (1876);  'The 
Island'  (1888)  ;  'No.  5  John  St.'  (1899) ;  'The 
Life  of  Paris'  (1900);  'The  Yellow  Van' 
(1903)  ;  etc. 

Whitelocke,  hwitlok,  Bulstrode,  English 
statesman:  b.  London  2  Aug.  1605;  d.  Chilton 
Park,  Wiltshire,  28  Jan.  1676.  Educated  at 
Oxford  he  studied  law  at  the  Middle  Temple, 
was  called  to  the  bar  in  1626,  and  entered  Par- 
liament as  member  for  Stafford.  He  was 
elected  to  the  Long  Parliament  of  1640  from 
Great  Marlow,  was  chairman  of  the  commitfee 
for  drawing  up  Stafford's  _  charges  of  impeach- 
ment, and  one  of  the  commissioners  appointed  to 
treat  with  the  king  at  Oxford.  As  a  member  of 
the  Westminster  Assembly  (1643)  he  opposed 
the  adoption  of  Presbyterianism,  and  as  a  com- 
missioner of  the  Great  Seal  (1649)  withheld 
consent  to  the  king's  death.    In   1623  he   was 
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ambassador  to  Sweden,  where  he  ccncluded  a 
treaty  with  Queen  Christina,  and  on  his  return 
was  speaker  of  the  House  of  Commons  (1656), 
and  one  of  Cromwell's  lords  (1657).  From  his 
MSS.  have  been  published  'Memorials  of  Eng- 
lish Affairs  from  the  Beginning  of  the  Reign  of 
Charles  I.  to  the  Restoration'  (1682,  new  ed. 
1852);  'Memorials  of  English  Affairs  from 
Brute  to  the  F.nd  of  the  Reign  of  James  I.* 
(1709)  :  'Journal  of  the  Sweclis'.i  Embassy* 
(1772,  new  ed.  1845),  and  other  works. 

White'stone,  N.  Y.,  in  New  York  city, 
borough  of  Queens.  The  village  was  a  place  of 
importance,  on  account  of  its  good  harbor,  and 
its  position  near  the  eastern  entrance  to  \ew 
York  Harbor.  It  is  near  the  United  States 
military  post  at  Willett's  Point,  and  I'ort 
Schuyler,  on  Throgg's  Neck.  Pop.  (1910) 
3.000. 

White'throat,  a  bird,  either  of  two  species 
of  Old  World  warblers  —  Curruca  cinerca.  the 
greater,  and  C.  sylvicUa,  the  lesser  whitethroat ; 
or  a  hummingbird  (Leucoclitoris  albicollis)  of 
Brazil ;  or  a  white-throated  sparrow  (Zono- 
trkhia  albicollis),  commonly_  known  in  the  east- 
em  United  States,  where  it  is  a  migrant,  as 
Peabody-bird. 

_  Whitewash,  a  milky  fluid  produced  by 
mixing  good  slaked  lime  with  water.  Used  as 
a  cheap  coating  for  walls,  fences,  etc.  When 
mi.xed  with  a  little  size  and  sometimes  colored 
it  is  used  on  interior  walls  under  the  name  of 
calcimine. 

White'water,  Wis.,  city  in  Walworth 
County;  on  the  Whitewater  River,  and  on  the 
Chicago,  Milwaukee  &  Saint  Paul  Railroad; 
about  46  miles  southeast  of  Madison  and  50 
miles  southwest  of  Milwaukee.  It  is  in  an  agri- 
cultural _  and  stock-raising  region  and  has 
creameries,  paper  mill,  wagon  works,  sash  and 
door  factories,  flour  mill,  machine  shops,  and 
furniture  factory.  It  has  a  State  normal  school, 
a  high  school,  opened  in  1886,  public  and  parish 
schools,  and  a  public  library.  The  two  banks 
have  a  capital  of  $150,000  and  deposits  amount- 
ing to  $1,118,740.  Pop.  (1890)  4,359;  (1900) 
3,405;  (1910)  3,700. 

Whitewood.    See  Linden. 

Whitfield,  hwit'feld,  or  Whitfeld,  Henry, 
English  clerg>'man:  d.  Winchester,  England, 
about  1658.  Of  the  date  of  his  birth  and  his 
early  life  nothing  is  definitely  known.  _He  ap- 
pears to  have  been  appointed  to  the  living  of 
Ockley,  Surrey,  in  1016,  but  having  protected 
several  Puritan  clergymen  during  the  Laudian 
persecution  incurred^  the  displeasure  of  Laud, 
which  was  further  increased  by  his  refusal  to 
read  to  his  parishioners  from  the  'Book  of 
Sports.'  He  therefore  emigrated  to  New  Eng- 
land in  1637  with  many  followers  and  was  one 
of  the  founders  of  Guilford,  Conn.  In  1650  he 
returned  to  England  and  was  minister  at  Win- 
chester. His  writings  include:  'Some  Helpes 
to  Stirre  up  to  Christian  Duties'  (3d  ed.  1636) ; 
'The  Light  Appearing  more  and  more  toward 
the  Perfect  Day,  or  a  Farther  Discovery  of  the 
Present  State  of  the  Indians  of  New  England 
concerning  the  Progresse  of  the  Gospel  amongst 
them'  (1641)  ;  and  'Strength  out  of  Weakness' 
(1652). 

Whitfield,  Robert  Parr,  American  geolo- 
gist :  b.  New  Hartford,  N.  Y.,  27  May  1828.    He 


studied  natural  history  and  geology  blmost  on- 
aided,  was  assistant  on  the  New  I'orK  State 
geological  survey  in  1856-76,  and  in  1872  was 
attached  to  the  United  States  Geological  Survey. 
He  was  instructor  in  geology  at  the  Rensselaer 
Polytechnic  Institute  in  1872-5,  professor  in 
1875-8  and  since  1887  has  been  curator  of  the 
American  Museum  of  Natural  History  in  New 
York. 

Whit'gift,  John,  English  prelate:  b.  Great 
Grimsby,  Lincolnshire,  about  1530;  d.  Lambeth 
29  Feb.  1604.  He  was  educated  at  Peinbroke 
Hall,  Cambridge,  and  after  the  accession  of 
Elizabeth  took  holy  orders  (15C0),  and  was 
made  chaplain  to  Cox,  bishop  of  Ely.  In  1563 
he  was  appointed  Lady  Margaret  professor  of 
divinity  at  Cambridge,  in  which  ofSce  he  gained 
a  hish  reputation  by  his  lectures  on  the  book  of 
Revelations  and  the  Epistle  to  the  Hebrews, 
and  in  1567  was  elected  master  of  Pembroke 
Hall.  Soon  after  the  qupen  made  him  her  chap- 
lain and  master  of  Trinity  College,  Cambridge, 
and  the  same  year  he  also  became  regius  pro- 
fessor of  divinity.  He  was  made  dean  of  Lin- 
coln in  1571,  and  in  1576  bishop  of  Worcester, 
and,  being  also  vicepresident  of  the  marches  of 
Wales,  made  constant  use  of  both  the  temporal 
and  spiritual  powers  to  put  down  Roman 
Catholicism  and  Puritanism  within  the  limits  of 
his  jurisdiction.  In  1583  he  became  archbishop- 
of  Canterbury,  and  soon  exacted  from  every 
clergyman  in  the  church  a  subscription  to  the 
three  points  of  the  queen's  supremacy,  the  law- 
fulness of  the  common  prayer  and  ordination 
service,  and  the  truth  of  the  whole  39  articles. 
Making  use  of  the  court  of  high  commission  he 
removed  from  positions  in  the  church  all  non- 
conformists. In  1585  the  star  chamber,  at  his- 
instigation  passed  ordinances  for  the  regulation 
of  the  press,  by  which  no  one  was  allowed  to 
print  except  in  London,  _  Oxford,  and  Cam- 
bridge; the  number  of  printers  was  to  be  de- 
termined by  the  ecclesiastical  commissioners; 
and  none  but  a  few  special  printers  were  to  be- 
suffered  to  print  any  book,  matter,  or  thing 
whatsoever  until  it  should  be  perused  and  al- 
lowed by  the  archbishop  of  Canterbury  and  the 
bishop  of  London;  and  every  one  selling  books 
contrary^  to  the  intent  of  the  ordinance  was  to 
be  imprisoned  for  three  months.  In  1586  he 
was  sworn  of  the  privy  council,  and  framed  the 
statutes  of  cathedral  churches.  The  hospital 
and  grammar  school  at  Croydon  were  founded 
by  Whitgift.  Consult  Lives  by  Strype  (1718) 
and  by  Sir  George  Paule  (1612), 

Whiting,  hwi'ting,  Arthur  Buttelle,  Amer- 
ican musician :  b.  Cambridge,  Mass.,  20  June 
1861.  He  is  well  known  as  a  pianist  and  as  a 
composer  of  orchestral  and  chamber  music  as 
well  as  of  numerous  songs  and  pianoforte 
pieces. 

Whiting,  George  Elbridge,  American  mu- 
sician and  composer:  b.  Holliston,  Mass.,  14 
Sept.  1842.  He  early  displayed  musical  talent; 
and  was  engaged  as  an  organist  successively  at 
Hartford,  Conn.,  Boston,  and  at  Albany.  He 
studied  in  Europe  in  1863  and  in  1872,  was 
organist  at  the  Church  of  the  Immaculate  Con- 
ception, Boston,  in  1876-78,  and  has  occupierf 
that  position  since  1883.  In  1878-83  he  was 
organist  at  the  Cincinnati  Music  Hall  and  pro- 
fessor of  organ  and  composition  at  the  Cincin- 
nati College  of  Music.     He  was  engaged  as  a 
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teacher  in  the  New  England  Conservatory  of 
Music  for  several  years  but  resigned  in  1897. 
His  compositions  include:  'Grand  Sonata*; 
<Tale  of  the  Viking' ;  'Dream  Pictures,  Can- 
tata* ;  'Midnight,  Cantata* ;  a  one-act  opera  in 
Italian,  'Lenora*  (1893J:  and  numerous  pre- 
ludes, symphonies,  etc. 

Whiting,  Lilian,  American  author:  b. 
Niagara  Falls,  N.  Y.,  3  Oct.  1857.  She  engaged 
in  journalism  in  Saint  Louis,  Mo.,  in  1876,  in 
1880-90  was  literary  editor  of  the  Boston 
'Traveler*  and  was  editor  of  the  Boston 
'Budget*  in  1890-93.  Her  published  books  in- 
clude: 'From  Dreamland  Sent,*  verse;  'The 
World  Beautiful*  (3  vols.,  1894-6-8) ;  <A 
Study  of  the  Life  and  Poetry  of  Elizabeth  Bar- 
rett Browning*  (1899)  ;  'Kate  Field:  a  Record* 
(1899);  'The  World  Beautiful  in  Books> 
(1901);  'Boston  Days*  (1902);  etc 

Whiting,  Ind.,  town  in  Lake  County;  on 
Lake  Michigan,  and  on  the  Pennsylvania  Rail- 
road; about  16  miles  southeast  of  Chicago.  It 
has  a  good  harbor  and  steamer  connections  with 
the  Lake  Michigan  ports.  It  has  a  large  oil 
refinery,  machine  shops,  and  several  industrial 
establishments  connected  with  refining  and  ship- 
ping petroleum  and  with  shipping  farm  products. 
In  1900  (government  census)  the  manufactur- 
ing establishments,  though  small  in  number, 
were  capitalized  for  $12,701,598,  and  the  value 
of  the  annual  products  was  $16,674,285.  The 
two  banks  have  a  capital  of  $100,000.  Pop. 
(I9'0)  6,587. 

Whiting,  a  name  applied  to  several  quite 
unrelated  fishes  probably  in  allusion  to  the  note- 
worthy whiteness  of  their  flesh,  or,  in  some 
cases,  of  the  skin  of  the  lower  parts.  In  the 
United  States,  and  more  especially  in  the  South, 
several  species  of  Menticirrhus,  a  genus  of 
Sci<enid<e,  are_  known  as  whiting,  but  more 
widely  as  kingfishes  (q.v.).  Ihe  common 
whiting  (iW.  americanui)  reaches  a  length  of 
about  a  foot;  the  body  is  elongated  and  slender 
with  a  high  spinous  dorsal  and  a  long  low  soft 
dorsal  fin,  an  undulate  caudal  fin,  and  is  com- 
pletely covered  with  ctenoid  scales ;  the  outer 
row  of  teeth  of  the  upper  jaw  are  enlarged  and 
strong  and  the  color  silvery  gray  with  faint 
oblique  dusky  bars.  It  is  very  common  along 
sandy  shores  of  the  entire  Gulf  coast  and  on  the 
Atlantic  coast  northward  to  about  the  mouth  of 
Chesapeake  Bay  and  southward  to  Brazil. 
Though  remaining  on  these  coasts  throughout 
the  year  they  are  most  plentiful  in  summer 
when  they  frequent  the  bays  and  estuaries,  but 
prefer  strong  currents  and  the  deeper  waters. 
They  feed  upon  crabs,  shrimps  and  other  crus- 
taceans and  being  vigorous  biters  and  gamy 
fighters,  afford  splendid  angling.  Great  num- 
bers are  caught  on  lines  for  the  market  and  the 
flesh  is  unusually  firm,  delicate,  and  well- 
flavored.  Spawning  is  said  to  occur  in  May. 
The  surf  whiting  (A/,  littoralis)  is  so  called 
because,  unlike  the  last,  it  frequents  shallow 
waters  along  sandy  shores  and  is  captured 
in  large  quantities  by  means  of  seines.  The 
outer  teeth  of  the  upper  jaw  are  not  enlarfjed ; 
the  gill-rakers  are  better  developed  than  in  the 
common  whiting ;  and  the  black  tip  of  the  caudal 
fin  is  another  mark  of  distinction.  The  com- 
mon northern  kingfish  (M.  saxatilis)  also  ex- 
tends into  southern  waters,  and  is  there  con- 


fused with  the  above  species  under  tiie  name  oi 
whiting.  It  may  be  recognized  by  its  dusky 
color  and  the  distinct,  dark  bands  which  cross 
the  sides  obliquely.  Other  species  occur  on  the 
Pacific  coast.  By  the  New  England  fisherman 
the  name  of  whitmg  or  silver  l.cUe  is  given  to  1 
common  species  of  the  cod  famiiy  {Gadida),  the 
Merluccius  bilinearis  of  American  ichthyologists, 
though  many  European  authorities  fail  to  distin- 
guish it  from  the  Old  World  M.  vulgaris.  From 
the  great  majority  of  the  cods  the  whiting  is  dis- 
tinguished by  the  total  absence  of  a  chin-barbel 
and  by  the  peculiar  excavated  area  of  the  top  of 
the  skull;  the  second  dorsal  and  the  anal  fin 
are  long  and  each  divided  nearly  in  two  by  a 
deep  notch.  The  body  is  elongated  and  covered 
with  small  scales;  the  color  grayish  silvery 
white  below.  This  whiting  is  common  in  waters 
of  moderate  depth  along  the  shores  of  New 
England  and  somewhat  northward,  and  extends 
southward  in  deep  wcter  to  Virginia  and  even 
to  the  Bahamas.  Unlike  most  of  the  Gadidte, 
which  are  essentially  bottom- feeders,  it  is  an 
active,  roving  species,  which  comes  to  the  sur- 
face to  pursue  and  feed  upon  herring  and  other 
fishes.  Sometimes  large  schools  appear  on  our 
coasts  and  many  are  captured  in  purse-seines 
and  pound-nets.  Spawnmg  takes  place  at  the 
bottom  on  _  the  edge  of  the  continental  slope. 
Owing  to  its  comparatively  small  size  and  the 
softness  of  its  flesh  it  is  one  of  the  least  im- 
portant economically  of  the  family. 

The  European  whiting  (A/,  vulgaris)  is 
scarcely  distinguishable  from  ours,  but  has  much 
smaller  scales,  fewer  spines  in  the  first  dorsal 
fin  and  larger  teeth.  It  frequents  shallower 
water  and  is  very  abundant  along  the  northern 
coasts  of  Europe.  It  makes  its  appearance  in 
vast  shoals,  keeping  at  a  short  distance  from 
the  shore,  and  is  taken  by  the  line  in  great  num- 
bers. It  is  considered  the  most  delicate  and 
most  wholesome  of  all  the  species  of  cod ;  but  it 
does  not  attain  a  large  size,  usually  not  exceed- 
ing a  foot  in  length  and  under  2  pounds  in 
weight.  The  food  of  the  adults  consists  chiefly 
of  fishes  and  of  the  young  of  shrimps  and  other 
crustaceans.  Spawnmg  occurs  in,  and  the  young 
frequent,  the  shore  waters.  As  long  as  the 
young  feed  chiefly  on  the  bottom  they  retain 
a  chin-barbel,  but  as  their  habits  change  this 
degenerates  and  finally  disappears.  Other  fishes 
sometimes  called  whiting  are  the  hog-fish,  har- 
vest-fish, and  a  whitefish  (qq.v.) 

Whiting,  a  preparation  of  white  chalk  from 
which  the  grosser  impurities  have  been  removed. 
It  is  extensively  used  in  the  arts,  also  for  clean- 
ing silver  and  making  putty. 

Whitiock,     hwlt'lok,    Elizabeth     Kembk, 

English  actress,  fifth  child  of  Roger  Kemble 
(q.v.),  b.  Warrington,  Lancashire,  2  April  1761 ; 
d.  27  Feb.  1836.  She  first  appeared  at  Drury 
Lane  theatre  in  February  1783,  as  Portia.  In 
1785  she  was  married  to  Charles  Edward  Whit- 
lock,  a  provincial  manager  and  actor,  and  seven 
years  later  accompanied  her  husband  to  this 
country,  where  they  performed  for  many  years 
in  the  principal  cities,  Mrs.  Whitiock  became 
the  most  popular  actress  of  the  day  in  America, 
and  in  Philadelphia  frequently  performed  before 
President  Washington  and  other  distinguished 
persons.  She  returned  to  England  in  1807  with 
a  competency,  and  thenceforth  retired  from  th» 
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'Stage.  In  personal  appearance  and  voice  she  is 
said  to  have  strongly  resembled  her  sister,  Mrs. 
Siddons. 

Whit'man,  Charles  Otis,  American  zoolo- 
gist: b.  Woodstock,  Maine,  14  Dec.  1842.  He 
^vas  graduated  from  Bowdoin  in  1S68,  studied  at 
Leipsic,  and  in  1880-1  was  professor  of  zoology 
at  the  Imperial  University,  Tokio,  Japan.  He 
was  engaged  in  further  studies  at  the  Naples 
Zoological  Station  in  1882,  and  in  1883-5  was 
assistant  in  zoology  at  Harvard.  He  was  di- 
rector of  the  Allis  Lake  Laboratory,  Milwaukee, 
in  1886-9,  and  '"  1889-92  professor  of  zoology 
at  Clark  University,  Worcester,  Mass.  He  be- 
came director  of  the  Marine  Biological  Labora- 
tory at  Woods  Holl,  Mass.,  upon  its  founda- 
tion in  i8Sg,  and  since  1892  has  been  at  the 
head  of  the  department  of  zoology  at  the  Uni- 
versity of  Chicago.  He  was  elected  to  the  Na- 
tional Academy  of  Sciences  in  1895.  He 
founded  the  'Journal  of  Morphology*  in  1887, 
and  since  1883  has  been  editor  of  the  micro- 
scopical department  of  the  'American  Natural- 
ist.' He  has  made  a  specialty  of  the  devel- 
opment of  the  vertebrates  and  of  the  structure 
and  development  of  worms.  His  writings  in- 
clude: 'Methods  of  Research  in  Microscopical 
Anatomy  and  Embryology'  (1885);  'Biological 
Lectures'  (1890-5) ;  'The  Inadequacy  of  the 
Cell  Theory  of  Development'  (1893)  ;  'Animal 
Behavior'    (1898)  ;  etc. 

Whitman,  Marcus,  American  missionary 
and  pioneer:  b.  Rushvillc,  N.  Y.,  4  Sept  1802; 
4.  near  Walla  Walla,  Or.,  29  Nov.  1847.  After 
studying  medicine  at  the  Berkshire  Medical  In- 
stitution, Pittsiield,  Mass.,  he  practised  in  Can- 
ada for  four  years.  He  offered  his  services  as  a 
missionary  (1834)  to  the  American  Board  of 
Commissioners  for  Foreign  Missions,  and  in 
1835  went  with  Samuel  Parker  to  explore  the 
region  of  the  Oregon,  but  did  not  go  beyond 
Green  River.  In  1836,  having  married,  with 
his  wife  and  three  fellow  missionaries  he  set  out 
to  work  among  the  Indians  of  the  upper  Colum- 
bia. The  party  crossed  the  plains  by  wagon, 
being  the  first  persons  to  reach  the  Pacific  coast 
by  this  means.  On  I  May  they  reached  the 
Columbia  River,  and  located  themselves  near 
the  site  of  the  present  Walla  Walla,  Wash. 
They  were  soon  followed  by  a  large  number 
of  emigrants,  who  settled  in  what  was  then 
known  as  Oregon,  and  now  forms  the  States  of 
Oregon,  Washington,  and  Idaho.  _  At  this  time 
the  Hudson  Bay  Company  was  using  every  pos- 
sible means  to  secure  this  territopr  to  the  Eng- 
lish. '  When  this  plan  became  evident  to  Whit- 
■  man  he  decided  to  take  eveiy  precaution  to 
forestall  it.  The  Ashburton  Treaty  was  then 
before  Congress,  and  was  expected  to  settle  the 
, Oregon  question.  In  1842-3  Whitman  traveled 
over  3,000  miles  to  the  East  on  horseback,  en- 
during all  the  hardships  of  a  Western  winter 
in  the  mountains,  and  according  to  the  state- 
ment of  H.  H.  Spalding,  one  of  his  missionary 
companions,  he  reached  Washington  (3  March 
1843)  only  to  find  that  the  treaty  had  been 
signed,  but  that  the  Oregon  question  had  not 
been  included.  Whitman,  as  Spalding's  version 
represents,  at  once  went  to  work  to  show  the 
sovernment  the  value  of  the  land  it  had  deemed 
worthless,  demonstrated  to  the  people  the  fer- 
tility of  the  soil  of  Oregon,  and  the  fact  that 
it  could  be  reached  by  wagon,  and  then  returned 


at  the  head  of  a  large  body  of  emigrants.  By 
his  daring  ride  and  earnest  endeavors  Whitman, 
in  this  view  of  the  matter,  won  this  great  sec- 
tion for  the  United  States,  and  the  results  of  his 
work  were  secured  by  the  treaty  of  1846.  This 
claim,  however,  has  been  the  subject  of  much 
controversy,  and  to  the  satisfaction  of  soine 
students  has  been  disproved.  Whatever  its 
merits,  there  is  no  doubt  that  Whitman's  ride 
(he  reached  Boston  30  March  1843)  resulted  in 
the  reversal  of  the  missionary  board's  purpose 
to  discontinue  the  southern  branch  of  the  mis- 
sion in  which  he  was  engaged;  and  his  work 
and  that  of  his  companions  has  a  historical  re- 
lation to  the  American  settlement  of  the  (Dregon 
country.  Whitman,  his  wife,  and  12  of  their 
companions  were  massacred  by  the  Cayuse  In- 
dians. Consult:  Nixon,  'Life  of  Marcus  Whit- 
man' (189s) ;  Mowry,  'Marcus  Whitman' 
(1901);  and  Bourne,  'Essays  in  Historical 
Criticism'  (1901),  in  which  the  Whitman  claims 
are  examined  and  discredited.  See  Oregon; 
Oregon  Question,  The. 

Whitman,  Sarah  Helen  Power,  American 
poet:  b.  Providence,  R.  I.,  1803;  d.  there  27  June 
1878.  She  was  married  to  John  W.  Whitman, 
a  Boston  lawyer;  was  once  engaged  to  Edgar 
Allen  Poe,  afterward  writing  a  defense  of  him 
entitled  'Edgar  A.  Poe  and  His  Critics'  (i860)  ; 
contributed  numerous  critical  articles  and  poems 
to  periodicals,  and  was  noted  for  her  conversa- 
tional powers.  Her  verse  was  in  part  collected 
in  the  volume  'Hours  of  Life,  and  Other 
Poems'  (1853),  and  fully  in  the  posthumous 
'Poems'  (1879).  'Fairy  Ballads'  and  some 
other  works  were  written  with  her  sister,  Anna 
M.  Power.  Her  finest  poem,  'A  Still  Day  in 
Autumn,'  has  much  melody  .  and  beauty  of 
expression  and  retains  an  honored  place  in 
anthologies. 

Whitman,  Walt  (originally  Walter), 
American  poet:  b.  West  Hills,  Long  Island, 
New  York,  31  May  1819;  d.  Camden,  N.  J.,  26 
March  1892.  He  was  educated  in  the  public 
schools  of  Brooklyn,  and  learned  the  printer's 
trade,  teaching  also  in  several  country  schools 
in  Long  Island.  For  a  brief  period  he  edited 
several  newspapers,  until  in  1847-8  he  made  an 
extensive  pedestrian  tour  as  a  workman  through 
the  United  States  and  Canada,  subsequently  etii- 
ploying  himself  as  a  carpenter  and  builder.  His 
first  and  chief  work,  'Leaves  of  Grass,'  was 
published  by  himself  at  New  York  in  1855. 
This  thin  volume  of  94  pages  was  received,  for 
the  most  part,  with  abuse,  mainly  because  of 
its  unconventional  metrical  style,  and  the  free- 
dom with  which  the  poet  dealt  with  moral  and 
social  subjects.  During  the  American  Civil 
War,  Whitman's  brother  was  wounded  on  the 
battlefield,  and  the  poet,  who  hastened  to  his  aid, 
remained  afterward  as  a  volunteer  army  nurse 
at  Washington  and  in  Virginia  for  the  years 
1862-5.  One  result  of  this  experience  was  the 
small  volume  'Drum  Taps*  (1865),  subse- 
quently included  with  'Leaves  of  Grass.'  After 
the  war  he  held  a  government  clerkship  in 
Washington,  but  the  fatigue  and  mental  strain 
of  his  labors  in  the  hospitals  brought  about  a 
severe  attack  of  paralysis  in  1873.  He  was  re- 
covering from  this  when  the  sudden  death  of 
his  mother  in  his  presence  caused  a  serious 
relapse.  From  this  time  he  resided  at  Camden, 
N.  J.,  remaining  more  or  less  of  an  invalid  until 
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fiis  death.  During  all  these  years  Whitman  con- 
tinued to  write  with  the  old  vigor  and  freedom 
of  rhythm,  but  with  less  of  the  early  crudeness 
of  expression.  Though  Whitman,  like  Carlyle 
and  Browning,  may  be  a  dangerous  and  dan- 
gerously easy  model  for  imitation,  he  undoubt- 
edly worked  out  for  himself  a  style  of  dis- 
tinction as  notable  as  theirs.  This  in  itself  is  a 
title  to  fame,  or  at  least  a  charm  against  oblivion, 
even  though  his  style,  like  that  of  Lyiy,  runs 
to  extremes  and  vices.  This  style  or  form  is  a 
rhythmic  recitative  or  irregular  chant,  pre- 
cursors of  which  may  be  found  in  the  English 
translation  of  the  Psalms  and  other  Biblical 
poems,  in  Macpherson's  <Ossian,'  and  in  the 
later  poems  of  William  Blake.  These  chants 
vary  in  movement  and  seem  governed  by  laws 
rhythmic  rather  than  metric,  which  (like  the 
grammar  of  an  unwritten  tongue)  have  never 
been  formulated  even  by  the  inventor  himself. 
They  have  a  peculiar,  wild,  stirring  charm, 
which  is  apt,  for  a  time,  to  make  regular  verses 
seem  tame  and  insioid  after  them.  As  to  sub- 
ject, Whitman  set  himself  the  Atlantean  task  of 
uplifting  into  the  sphere  or  dominion  of  poetry 
the  whole  of  modem  life  and_  man,  omitting 
nothing,  concealing  nothing.  His  thesis  is  that 
of  Saint  Peter's  vision :  "There  is  nothing  com- 
mon or  unclean.*  Hence  the  logical  necessity 
with  Whitman  to  include  the  treatment  of  sub- 
jects which  in  modern  society  are  tabooed  as 
obscene  and  unmentionable;  hence,  too,  the  ac- 
cusations of  indecency,  so  just  and  pertinent 
from  the  accuser's  point  of  view,  but  so  futile 
and  irrejevant  from  that  of  the  accused.  Whit- 
man is  in  fact  an  idealist  who  has  bound  him- 
self by  a  solemn  vow  to  be  a  thorough-going 
realist ;  and  his  resolute  and  often  successful 
endeavor  to  secure  this  union  gives  his  work  its 
exceptional  artistic  quality.  He  is  a  prince  of 
impressionists  in  literature.  But  so  hard  and 
high  is  the  task  that  he  sets  himself  that  it  is 
no  matter  of  surprise  that  he  sometimes,  if  not 
often,  fails,  and  from  heights  where  he  was 
approaching  the  sublime  falls  nerilously  near 
the  ridiculous.  This  is  the  fate  of  all  artists 
who  strive  for  the  highest  things,  that  their  fail- 
ures—  often  only  apparent  —  are  more  easily 
detected  than  their  solid  achievements;  hence 
the  contumely  and  ridicule  that  a  Turner  or  a 
Wordsworth,  Keats,  or  Shelley  suffers  at  the 
hands  of  a  clever  but  uninitiated  criticism.  So 
largely  with  Whitman;  but  it  is  better  to  ap- 
proach him  in  the  same  spirit  that  he  has  shown 
toward  man  and  nature,  that  of  for  ever  seeking 
for  what  is  great  and  good,  while  outfacing 
steadily  and  bravely  every  stem  and  refractory 
reality.  Besides  the  two  books  already  men- 
tioned, he  published  <Drum-Taps>  (1865); 
'Memoranda  During  the  War'  (1867)  ;  'Demo- 
cratic Vistas*  (1870);  'Passage  to  India* 
(1870);  'After  All,  Not  to  Create  Only* 
(1871)  ;  'As  Strone  as  a  Bird  on  Pinions  Free* 
(1872);  'Two  Rivulets*  (1873);  'Specimen 
Days  and  Collect*  (1883);  November  Boughs 
(1885)  ;  'Sands  at  Seventy*  (1888)  ;  and  'Good- 
bye, My  Fancy*  (1892). 

The  'Conservator,*  of  Philadelphia,  is  the 
organ  of  Whitman  study.  Consult:  <Auto- 
biogrraphia,*  selected  from  the  poet's  writings 
(1892)  ;  Burroughs,  'Whitman  as  Poet  and  Per- 
son' (1866);  Bucke,  authorized  'Life*  (1883}; 
Burrc>.ighs,     'Whitman:     A     Study*      (1896); 


O'Connor,  'The  Good,  Gray  Poet*  (1866); 
Dowden,  'Studies  in  Literature*  (1878); 
Symonds,  'Essays,  Speculative  and  Suggestive,* 
Vol.  IL  (i^). 

Whitman,  Mass.,  town  in  Plymouth 
County;  on  the  New  York,  New  Haven  &  Hart- 
ford R.R.;  about  15  miles  northwest  of  Ply 
mouth  and  20  miles  south  by  east  of  Boston. 
The  chief  manufacturing  establishments  are 
boot  and  shoe  factories,  paper  and  wood  box 
factories,  tack  and  nail  works,  and  steel  shank 
factory.  In  1900  (government  census)  Whit- 
man had  65  manufacturing  establishments  which 
were  capitalized  for  $2,054,815,  and  in  which 
were  2,161  employees  to  whom  were  paid  an- 
nually $1,192,401.  The  value  of  the  annual  fin- 
ished products  was  $5,009,786.  It  has  seven 
churches,  public  schools,  and  a  public  library. 
There  are  two  banks,  one  national  and  one  sav- 
ings bank.  The  government  is  administered  by 
annual  town  meetings. 

The  town  was  originally  a  part  of  Abington, 
but  was  set  off  in  1875  and  incorporated  as 
South  Abington.  In  1886  the  present  name  was 
adopted.    Pop.  (1910)  7,292. 

L.  B.  Slatch, 
Editor  of  ^IVhitman  Timcs.^ 

Whitman  College,  located  at  Walla  Walla, 
Wash.  It  was  founded  by  Cushing  Ells  as  a 
memorial  to  Marcus  Whitman  (q.v.)  ;  it  was 
chartered  in  1859  as  Whitman  Seminary,  but 
was  not  open  to  students  till  1866;  in  1882  the 
courses  were  extended,  the  standard  raised,  and 
a  new  charter  obtained  in  1883  by  which  the 
name  was  changed  to  Whitman  College.  For 
several  years  the  college  was  aided  by  the 
American  College  and  Education  Society  of 
Boston,  in  1893  Dr.  D.  K.  Pearsons  of  Chicago 
offered  to  give  $50,000  if  the  college  would  raise 
$150,000  for  the  same  purpose.  The  conditions 
were  met,  and  in  1902  Dr.  Pearsons  added  an- 
other $50,000  to  the  endowment.  Women  are 
admitted  on  equal  terms.  The  organization  in- 
cludes in  addition  to  the  College  Department, 
the  Conservatory  of  Music  and  the  .'Vcademy. 
The  college  confers  the  degrees  of  bachelor  of 
arts,  bachelor  of  letters,  bachelor  of  science,  and 
bachelor  of  music.  Certain  studies,  including 
Biblical  literature,  are  required  for  all  courses; 
Greek  is  requirea  for  the  H.B.  degree,  French 
or  German  for  the  B.L.  and  B.S.  degrees,  and 
one  year's  work  in  theory  of  music,  history  of 
music,  harmony,  and  counterpoint  for  the  music 
degree.  Each  student  by  the  end  of  the  Fresh- 
man year  must  elect  a  major  study  in  which 
three  years'  work  must  be  done;  the  major  for 
the .  B.S.  degree  must  be  in  mathematics  or  a 
science.  The  rest  of  the  required  number  of 
hours  are  free  electives.  Courses  in  pedagogy 
are  included  in  the  curriculum.  Practical  music 
work  does  not  count  toward  a  degree  in  the 
above  mentioned  courses ;  but  in  the  Conserva- 
tory the  degree  of  bachelor  of  music  is  con- 
ferred on  students  who  hold  a  bachelor's  degree 
and  complete  the  reg:ular  music  course.  There 
are  20  scholarships,  and  one  loan  fund ;  students 
are  also  aided  in  securing  employment.  The 
students  maintain  Christian  Associations._  liter- 
ary societies,  and  an  oratorical  association; 
glee  clubs,  athletic  associations,  and  a  general 
organization  known  as  the  "Associate  Stu- 
dents"; the  college  is  affiliated  with  the  Inter- 
Collegiate  Debating  Association,  and  the  Inter- 
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Collegiate  Athletic  Association.  The  camptts 
consists  of  27  acres  near  the  centre  of  the  city 
and  includes  a  small  lake.  The  buildings  in- 
clude the  Whitman  Memorial,  Billings  Hall 
(men's  dormitory),  Reynolds  Hall  and  Prentiss 
Hall  (women's  dormitories),  Association  Hall, 
the  Conservatory,  and  the  gymnasium ;  plans  for 
a  new  gymnasium  were  under  consideration  in 
1904.  The  library  in  1910  contained  18,000  vol- 
umes; the  students  numbered  240,  of  whom  78 
were  in  the  College  Department,  and  163  in  the 
Conservatory  of  Music. 

Whit'marsh,  Hubert  Phelps,  American 
journalist:  b.  Madoc,  P.  Q.,  10  Aug.  1863.  He 
was  a  druggist  in  New  York  and  Boston  in 
1887-1900,  and  in  the  latter  year  became  the 
representative  of  the  < Century'  in  Cuba.  He 
subsequently  went  to  the  Philippines  for  the 
<  Outlook'  and  in  1900-01  was  governor  of  Ben- 
guet,  P.  I.,  resigning  in  the  last  named  year. 
He  has  published:  <The  World's  Rough 
Hand' ;  'The  Golden  Talisman' ;  < Mysterious 
Voyage  of  the  Daphne';  'The  Young  Pearl 
Divers' ;  etc. 

Whitney,  hwit'ni,  Adeline  Dutton  Train, 
American  author:  b.  Boston,  Mass.,  15  Sept. 
1824:  d.  lUilton.  Mass.,  21  March  1906.  bhe  Mas 
married  to  Seth  D.  Whitney  of  Milton,  Mass.,  in 
1843.  Although  a  frequent  contributor  to  dif- 
ferent periodicals  during  her  earlier  years,  her 
real  literary  career  did  not  begin  until  1859,  and 
her  best  work  was  done  in  the  two  following 
decades.  Her  writings,  which  are  chiefly  for 
young  people,  are  wholesome  in  tone  and  enter- 
taining in  style,  and  include,  among  many 
others :  'Footsteps  on  the  Seas,  a  Poem'  (1857) ; 
'Boys  at  Chequasset'  (1862)  ;  'Faith  Gartney's 
Girlhood,'  which  first  brought  her  into  general 
notice  (1863);  'A  Summer  in  Leslie  Gold- 
thwaite's  Life'  ( 1866)  ;  '  Patience  Strong's  Out- 
ings' (1868);  'Hitherto:  A  Story  of  Yester- 
days' (1869);  'Real  Folks'  (1871);  'Pansies,' 
verse  (1872);  'Sights  and  Insights'-  (1876); 
'Bonnyborough'  (1885):  'Bird  Talk,'  verse 
(1887);  'A  Golden  Gossip'  (1890);  'Friendly 
Letters  to  Girl  Friends'   (1897);  etc. 

Whitney,  Anne,  American  sculptor  and 
poet:  b.  Watertown,  Mass.,  September  1821. 
She  contributed  to  magazines  and  newspapers 
considerable  verse  of  high  quality  collected  in 
1859  in  a  volume  of  'Poems.'  In  i860  she  be- 
gan work  as  a  professional  sculptor,  opening  a 
studio  at  Watertown,  whence,  after  four  years 
of  study  abroad,  it  was  transferred  in  1872  to 
Boston.  Among  her  works  are  the  statue  of 
Samuel  Adams  for  the  Capitol  at  Washington, 
a  bronze  replica  of  which  stands  in  Adams 
square,  Boston ;  one  of  Lief  Erikson  in  Boston 
(replica  in  Milwaukee,  Wis.) ;  and  many  de- 
signs and  studies,  including  'Roma,'  an  en- 
larged copy  of  which  was  exhibited  at  the 
Columbian  exposition. 

Whitney,  Asa,  American  inventor  and 
manufacturer:  b.  Townsend,  Mass.,  i  Dec.  1791 ; 
d.  Philadelphia  4  June  1874.  As  a  boy  he 
worked  at  the  blacksmith's  trade,  also  became 
a  machinist,  and  afterward  manufactured 
machinery  in  Vermont  and  at  Brownsville,  N. 
Y.  In  1830  he  was  appointed  master  machinist 
of  the  Mohawk  &  Hudson  railroad  shops,  and 
three  years  later  became  superintendent  of  the 
road.    In  1839-41  he  was  a  State  canal  commis- 


sioner in  New  York,  and  in  1842  removed  to 
Philadelphia,  where  tie  entered  into  partnership 
with  Matthew  Baldwin  in  the  building  of  loco- 
motives. In  18^7  he  perfected  a  process  for 
annealing  cast-iron  carwheels,  and  began  to 
manufacture  them  extensively.  By  his  further 
improvements  in  carwheels,  etc.,  he  did  much  to 
increase  the  convenience  and  safety  of  railroad 
service,  and  travel.  He  left  $50,000  to  the  Uni- 
versity of  Pennsylvania  to  found  a  chair  of 
dynamical  engineering. 

Whitney,  Caspar,  American  journalist  and 
and  author:  b.  Baltimore,  Md.,  2  Sept.  1861.  He 
was  graduated  from  Saint  Mathew's  College, 
California,  spent  several  years  in  traveling  and 
hunting,  acting  as  correspondent  for  'Harper's 
Weekly'  during  much  of  the  time  and  writing 
on  outdoor  sports.  He  is  now  (1904)  editor  of 
'Outing.'  His  writings  include:  'A  Sporting 
Pilgrimage' ;  'On  Snowshoes  to  the  Barren 
Grounds' ;  'Hawaiian  America* ;  etc. 

Whitney,  Eli,  American  inventor :  b.  West- 
boro,  Mass.,  8  Dec.  1765 ;  d.  New  Haven,  Conn., 
8  Jan.  1825.  He  was  graduated  at  Yale  in  1792; 
while  there  having  paid  his  expenses  partly  by 
teaching,  partly  by  mechanical  labor.  He  went 
to  Georgia  as  a  teacher,  but  finding  a  patron  in 
the  wia9w  of  General  Nathaniel  Greene,  of  the 
Revolutionary  army,  he  resided  on  her  estate 
and  studied  law.  The  cotton  culture  at  this 
period,  especially  that  of  the  best  kind,  the 
green-seed  cotton,  was  limited  by  the  slow  and 
difficult  work  of  separating  the  cotton  from  the 
seed  by  hand.  _  Whitney  set  to  work  to  remedy 
this  by  inventing  a  machine,  but  worked  under 
great  disadvantages,  for  he  had  to  make  his  own 
tools.  Reports  of  his  success  prompted  some 
lawless  people  to  break  into  his  workshop  and 
steal  his  machine,  and  get  others  made  before  he 
could  secure  a  patent.  He,  however,  formed  a 
partnership  with  one  Miller  in  1793,  and  went  to 
Connecticut  to  manufacture  cotton  gins;  but 
the  lawsuits  in  defense  of  his  rights  carried  off 
all  his  profits  and  $50,000  voted  him  by  the  State 
of  South  Carolina.  Finally  in  1798  he  got  a 
government  contract  for  the  manufacture  of 
firearms,  and  was  the  first  to  effect  the  division 
of  labor  by  which  each  part  was  made  sep- 
arately. He  made  a  fortune  by  this  manufacture, 
carried  out  with  ingenious  machinery  at  Whit- 
neyville.  Conn.:  while  he  received  little  credit 
for  the  perfection  of  the  gin,  one  of  the  most 
important  of  the  whole  series  of  inventions  con- 
nected with  the  cotton  manufacture.  See  Cot- 
ton ;    COTTON-CIN^NINC   MACHINERY. 

Whitney,  Henry  Howard,  American  mili- 
tary officer  b.  Glen  Hope,  Pa.,  25  Dec.  1866.  He 
was  graduated  from  West  Point  in  1892,  and 
was  on  special  duty  at  the  War  Department  in 
1896-8.  In  the  last  named  year,  under  orders 
from  the  secretary  of  war,  he  disguised  himself 
as  an  English  sailor,  communicated  with  General 
Gomez,  and  made  a  military  reconnaissance  of 
the  island  of  Porto  Rico,  thereby  gaining  the 
information  upon  which  General  Miles  based  the 
campaign  on  that  island.  He  was  captain  of 
volunteers  in  1898-9,  served  through  the  Spanish 
Was  as  captain  and  assistant  adjutant-general 
on  the  staff  of  General  Miles,  and  in  1899  was 
appointed  lieutenant.  He  accompanied  General 
Miles  in  his  tour  around  the  world  in  1902-03. 

Whitney,  Josiah  Dwight,  American  geolo- 
gist,   brother   of    W.    D.    Whitne)     (q.v.):    b 
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Northampton,  Mass.,  23  Nov.  1819;  d.  Lake 
Sunapee,  N.  H.,  i8  Aug.  1896.  He  was  grad- 
uated at  Yale  in  1839,  and  spent  the  years 
1842-7  in  study  in  Europe,  and  then  explored, 
with  J.  W.  Foster,  the  Lake  Superior  region. 
Their  'Synopsis*  of  the  explorations  was  pub- 
lished in  1849  and  their  *  Report*  on  the  geology 
1850-1.  He  was  appointed  State  chemist  and 
professor  in  the  Iowa  State  University  in  1855 
and  State  geologist  of  California  in  i860.  He 
labored  on  the  survey  of  that  State  till  1874, 
publishing  his  'Geological  Survey  of  California* 
(1864-70).  In  1865  he  was  appointed  to  the 
chair  of  geology  at  Harvard.  Among  his  pub- 
lications not  already  named  are:  'The  Metallic 
Wealth  of  the  United  States*  (1854);  *Yose- 
mite  Guidebook*  (1869);  'Contributions  to 
American  Geology*  (1880);  'Studies  in  Geog- 
raphical and  Topographical  Nomenclature* 
(1888).  The  highest  peak  of  the  Sierra  Nevada 
was  named  Mount  Whitney  in  his  honor. 

Whitney,  William  Collins,  American  capi- 
talist and  politician:  b.  Conway,  Mass.,  15  July 
1841 ;  d.  New  York  2  Feb.  1904.  He  was  grad- 
uated at  Yale  in  1863,  and  at  the  Harvard  Law 
School  in  1865 ;  studied  law  with  Abraham  R. 
Lawrence  in  New  York,  and  was  admitted  to 
the  bar  in  that  city.  He  took  an  active  part  in 
the  organization  of  the  Young  Men's  Demo- 
cratic Club,  and  in  the  proceedings  against  the 
■■Tweed  Rmg* ;  served  as  corporation  counsel 
of  the  city  in  1875-82,  thoroughly  reorganizing 
the  Law  Department;  and  was  secretary  of  the 
navy  in  the  Cabinet  of  President  Cleveland 
from  1885  to  1889.  In  this  position  he  accom- 
plished much  in  the  development  of  plans  for 
strengthening  the  naval  service,  and  the  'new 
navy*  owes  its  subsequent  increase  in  consider- 
able part  to  his  progressive  policy.  He  did 
■effective  work  for  the  election  of  Grover  Cleve- 
land as  governor  of  New  York  in  1882,  and  as 
President  in  1884,  and  again  in  1892,  when  he 
was  manager  of  the  Democratic  campaign.  He, 
however,  declined  to  enter  the  Cabinet  again, 
preferring  to  pursue  his  business  career,  in 
\vhich  his  interests  had  grown  to  great  propor- 
tions. One  of  his  largest  enterprises  was  that 
which  resulted  in  the  consolidation  of  the  vari- 
ous street  railway  lines  in  New  York  city.  The 
Metropolitan  Street  Railway  system  was  mainly 
organized  by  him,  and  he  was  a  director  in  many 
corporations  and  societies.  He  was  also  a  man 
of  recreations,  was  especially  interested  in  the 
breeding  and  training  of  horses,  and  became  the 
recognized  leader  of  the  American  turf,  for  the 
elevation  of  which  to  higher  levels  of  sports- 
manship he  successfully  strove.  At  the  time 
of  his  death  he  was  one  of  the  largest  landown- 
ers in  the  East,  his  holdings  being  in  several 
States,  and  including  a  game  preserve  of  16,000 
acres  in  the  Adirondacks.  While  his  main 
residence  was  in  New  York,  he  also  maintained 
others  on  his  various  estates.  North  and  South, 
as  well  as  a  house  in  London. 

WMtney,  William  Dwight,  American  phi- 
ologist,  brother  of  J.  D.  Whitney  (q.v.) :  b. 
Northampton,  Mass.,  9  Feb.  1827;  d.  New 
Haven  9  June  i8s>^.  He  was  graduated  from 
Williams  College  in  1845,  studied  at  Yale  in 
1849^50,  and  then  went  to  Germany,  where  he 
continued  his  philological  and  Sanskrit  studies 
under  Bopp  at  Berlin  and  Roth  at  Tiibingen. 
He  was  appointed  to  the  professorship  of  San- 


skrit at  Yale  in  1854,  and  in  1870  he  received 
in  addition  the  chair  of  comparative  philology, 
posts  which  he  retained  till  his  death.  In  1856 
he  published,  with  Roth,  an  edition  of  the 
Atharva-Veda  Sanhita,  and  in  1862  issued  at  New 
Haven  an  edition,  with  translation  and  notes,  of 
the  'Atharva-Veda  Pratigakhya.*  His  'Lan- 
gruage  and  the  Stud^  of  Language*  (18^)  was 
an  admirable  exposition  of  the  main  principles 
of  comparative  philology.  His  other  published 
works  include:  'A  Compendious  German  Gram- 
mar* (1869);  'A  German  Reader*  (1869);  an 
edition  of  the  'Taittiriya-Pratigakhya*  (1872), 
for  which  he  was  awarded  the  Bopp  medal  of 
the  Berlin  Academy;  'Oriental  and  Linguistic 
Studies*  (1872);  'The  Life  and  Growth  of 
Language*  (1875);  'Essentials  of  English 
Grammar*  (1877);  <A  Sanskrit  Grammar* 
(1879)  ;  'The  Roots,  Verb  Forms,  and  Primary 
Derivatives  of  the  Sanskrit  Language*  (1885), 
a  supplement  to  the  grammar;  'A  Practical 
French  Grammar*  (1886)  ;  etc.  He  was  a  con- 
tributor to  Bohtlingk  and  Roth's  great  'San- 
skrit Dictionary*  (1853-75)  and  editor-in-chief 
of  'The  Century  Dictionary  of  the  English  Lan- 
guage* (1889-91).  He  was  elected  a  member 
of  the  American  Oriental  Society  in  1850  and 
wrote  more  than  half  of  the  contents  of  Vols. 
6-12  of  the  'Journal*  of  that  society.  For  a 
complete  bibliography  of  his  work,  consult  the 
19th  volume  of  the  'Journal  of  the  American 
Oriental  Society*    (18^). 

Whitney,  Mount,  a  peak  of  the  Sierra 
Nevada,  in  the  southeastern  part  of  California; 
a-ltitude,  14,522  feet.  It  is  the  highest  elevation 
in  the  United  States,  outside  of  Alaska.  On 
the  east  side  the  slope  is  precipitous,  rising 
abruptly  from  Owens  Valley  about  11,000  feet. 
In  1881  Professor  S.  P.  Langley  remained  for 
some  time  on  the  summit,  making  daily  observa- 
tions on  the  solar  heat. 

Whit'neyite,  a  metallic  mineral,  containing 
88.4  per  cent  of  copper  and  1 1.6  per  cent  of 
arsenic  and  having  the  formula  Cu>As.  It  is 
known  only  massive,  its  structure  being  very 
fine-granular.  It  is  malleable,  has  a  hardness 
of  3.5  and  specific  gravity  of  about  8.5.  Its 
color  is  pale  reddish-white,  tarnishing  quickly 
to  a  bronze  or  nearly  black.  It  has  been  re- 
garded as  a  rare  mineral  until  the  recent  dis- 
covery of  large  quantities  associated  with  do- 
meykite  in  the  Mohawk  mine,  Michigan,  where 
it  is  now  a  valuable  ore  of  copper. 

Whiton,  hwi'ton,  James  Morris,  American 
Congregational  clergyman:  b.  Boston,  Mass., 
II  April  1833.  He  was  g^raduated  from  Yale 
in  1853,  and  in  1854-64  was  rector  of  Hopkins 
Grammar  School,  New  Haven,  Conn.  He  was 
principal  of  Williston  Seminary,  East  Hampton, 
Mass.,  in  i87&;-8,  and  subsequently  was  in  charge 
of  Congregational  churches  in  Lynn,  Mass., 
Newark,  N.  J.,  New  York,  and  Haworth,  N.  J. 
Since  1896  he  has  been  a  member  of  the  edi- 
torial staff  of  the  'Outlook.'  He  has  published 
several  volumes  of  Sermons,  text-books,  an  edi- 
tion of  selected  orations  from  Lysias  (1875), 
and  'Is  "Eternal*  Punishment  Endless?* 
(1876)  ;  'Gloria  Patria*  (1892)  ;  'Miracles  and 
Supernatural  Religion*   (1903);  etc. 

Whitside,    hwi'sTd,    Samuel    Marroaduke, 

American  military  officer:  b.  Toronto,  Canada, 
9  Jaa  1839.    He  entered  the  United  States  army 
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in  1858;  served  through  the  Civil  War,  was 
brevetted  major  in  1865  and  in  1866  was  ap- 
pointed captain.  He  was  afterward  engaged  for 
more  than  25  ^ears  in  the  Indian  wars  on  the 
Western  frontier,  where  he  captured  Big  Foot 
and  his  400  Sioux  warriors  in  December  1890; 
and  commanded  his  regiment  at  tlie  battle  of 
Wounded  Knee  on  the  following  day.  He  was 
promoted  lieutenant-colonel  in  1895;  was  in 
command  of  the  sth  United  States  cavalry  dur- 
ing the  Spanish-American  War,  and  was  placed 
at  the  head  of  the  Department  of  Santiago  and 
Puerto  Principe,  Cuba,  in  January  1900.  He 
was  promoted  brigadier-general  of  volunteers 
in  1901,  receiving  that  rank  in  the  regular  army 
in  1902,  and  in  the  same  year  was  retired  from 
active  service. 

Whitsitt,  hwit'sTt,  William  Heth,  Ameri- 
can Baptist  clergyman  and  educator :  b.  Nash- 
ville, Tenn.,  25  Nov.  1841.  He  was  graduated 
from  Union  University,  Murfreesboro,  Term., 
in  1861,  served  in  the  Confederate  army  1862-5, 
and  was  pastor  of  Mill  Creek  church,  Nashville, 
1865-6.  He  subsequently  studied  at  the  Uni- 
versity of  Virginia,  the  Southern  Baptist  Theo- 
logical Seminary,  Louisville,  Ky.,  and  at  Leip- 
sic,  and  became  pastor  of  a  Baptist  church  in 
Albany,  Ga.,  in  1872.  He  was  professor  in  the 
Southern  Baptist  Theological  Seminary  1872-95, 
president  of  that  institution  1895-9,  and  has  been 
professor  of  philosophy  at  Richmond  College, 
Va.,  from  1901.  He  has  published:  'History 
of  the  Origin  of  Infant  Baptism* ;  'Origin  of 
the  Disciples  of  Christ* ;  <A  Question  in  Baptist 
History*   (1897). 

Whit'son,  John  Harvey,  American  novel- 
ist: b.  Seymour,  Ind.,  28  Dec.  1854.  He  was 
admitted  to  the  Indiana  bar  in  1876,  but  after 
practising  his  profession  for  a  time  turned  to 
journalism.  He  has  published:  'The  Young 
Ditch  Rider  and  Other  Stories*  (1899);  'Bar- 
bara, a  Woman  of  the  West'  (1903)  ;  'With 
Fremont  the  Pathfinder*  (1903):  'The  Rain- 
bow Chasers*  (1904);  'Justin  Wingate,  Ranch- 
man*  (1905). 

Whit'sunday,  the  seventh  Sunday  after 
Easter ;  a  religious  festival  in  commemoration  of 
the  descent  of  the  Holy  Spirit  on  the  day  of 
Pentecost.  The  name  was  derived  from  the 
white  garments  worn  on  that  day  by  candidates 
for  ordination  and  children  presented  for  bap- 
tism. The  older  name  was  Pentecost.  See 
Pentecost. 

Whittemore,  hwit'e-mor,  Amos,  American 
inventor:  b.  Cambridge,  Mass.,  19  April  1759 » 
d.  West  Cambridge  (now  Arlington),  Mass., 
April  1828.  He  worked  for  some  years  as  a 
gunsmith,  and  finally  formed  a  copartnership 
with  one  of  his  brothers  and  several  other  per- 
sons for  the  manufacture  of  cotton  and  wool 
cards  He  had  not  been  long  engaged  in  this 
business  before  he  invented  a  machine  for  punc- 
turing the  leather  and  setting  the  wires,  a  work 
previously  performed  by  hand.  In  experiment- 
ing for  this  invention  he  met  with  great  difficulty 
in  bending  the  wires  to  a  given  angle  after  they 
were  finally  fastened  in  the  leather,  and  was  on 
the  point  of  giving  up  the  attempt  when  in  a- 
dream  he  discovered  a  method  of  effecting  it. 
The  invention  was  patented  in  the  Uiiited  States 
in  1797,  and  Whittemore  went  to  England  to 
secure  his   rights  there,  but  was   unsuccessful. 


In  the  United  States  the  patent  was  sold  for 
$150,000;  but  afterward  his  brother  Samuel 
Whittemore  repurchased  it,  and  carried  on  the 
business.  Amos  Whittemore  devoted  his  last 
years  to  the  invention  of  an  orrery,  in  which 
every  planet  was  to  describe  its  own  orbit,  but 
did  not  live  to  complete  it 

Whittemore,  Thomas,  American  Univers- 
salist  clergyman:  b.  Boston  I  Jan.  1800;  d.  Cam- 
bridge, Mass.,  21  March  1861.  He  studied  for 
the  ministry  under  the  Rev.  Hosea  Ballou,  in 
April  1821 ;  was  settled  as  the  Universalist  min- 
ister at  Milford,  Mass.,  and  the  next  year  re- 
moved to  a  church  in  Cambridgeport,  Mass. 
He  resigned  in  183^  but  resided  in  Cambridge 
for  the  remainder  of  his  life.  Early  in  his  min- 
istry he  was  joint  editor  of  the  'Universalist 
Magazine,*  and  in  1828  commenced  the  publica- 
tion of  the  'Trumpet,*  a  Universalist  newspaper 
in  Boston,  of  which  he  was  sole  editor  and 
proprietor  for  nearly  30  years.  He  was  also 
president  of  the  Cambridge  bank  and  of  the 
Vermont  and  Massachusetts  railroad,  and  rep- 
resented Cambridge  repeatedly  in  the  State  leg- 
islature. He  published:  'A  History  of  Uni- 
versalism*  (1830,  enlarged  i860) ;  'Notes  and 
Illustrations  of  the  Parables*  (1832);  'Songs- 
of  Zion*  (1836)  ;  'Plain  Guide  to  Universalism* 
(1839)  ;  'Life  of  Hosea  Ballou*  (1854-S)  :  etc 
Consult  his  'Autobiography*  (1859). 

Whittier,  hwltf-ir,  John  Greenleaf,  Amer- 
ican poet:  b.  Haverhill,  Mass.,  17  Dec.  1807;  d. 
Hampton  Falls,  N.  H.,  7  Sept  iftpa.  A  Quaker^ 
he  labored  in  boyhood  on  the  farm  made  cele- 
brated by  'Snowbound,*  and  recei.ved  but  little 
formal  education,  though  he  contrived  by  work- 
ing at  shoemaking  and  teaching  to  pay  for  two 
periods  of  six  months  at  Haverhill  Academy 
m  1827-8.  The  acceptance  of  a  poem  from  him 
in  i82i5  for  the  Newburyport  'Free  Press*  led 
to  a  lifelong  friendship  with  its  editor,  William 
Lloyd  Garrison  (q.v.).  He  edited  the  'Amer- 
ican Manufacturer,*  a  weekly  concerned  chiefly 
with  mechanics,  the  industries,  and  agriculture,, 
in  Boston  in  1829,  and  in  the  following  year 
the  'Haverhill  Gazette.*  During  1830-2  he 
conducted  the  'New  England  Review,*  which 
G.  D.  Prentice  (q.v.)  had  brought  into  some 
prominence,  at  Hartford,  Conn.,  and  to  this 
time  belong  his  first  independent  publications,. 
'Legends  of  New  England*  (1831),  and  'Moll 
Pitcher*  (1832).  In  1833  he  issued  'Justice 
and  Expediency,*  an  anti-slavery  pamphlet  and 
acted  as  a  secretary  of  the  anti-slavery  conven- 
tion at  Philadelphia,  and  a  member  of  the  com- 
mittee which  drafted  the  "declaration  of  prin- 
ciples." He  sat  in  the  Massachusetts  legislature 
in  183s,  and  in  the  following  year  sold  his 
farm  and  removed  to  Amesbury,  some  eight 
miles  northeast  of  Haverhill,  where  he  chiefly 
resided  for  the  rest  of  his  life.  In  1836  he  be- 
came a  secretary  of  the  Anti-Slavery  Society, 
and  in  1837  there  appeared  a  volume  of  'Poems- 
.Written  During  the  Progress  of  the  Abolition 
Cause  in  the  United  States.*  With  that  cause 
he  was  now  thoroughly  identified.  At  Con- 
cord, N.  H.,  he  was  mobbed  with  George 
Thompson  (q.v.),  during  the  latter's  lecturing 
tour.  Whittier  edited  the  'Pennsylvania  Free- 
man* in  Philadelphia  during  1838-40,  and  in  the- 
first  of  these  years  his  office  was  sacked  and 
burned  by  a  mob.  In  1844-5  he  edited  the 
'Middlesex    Standard*    in   Lowell,  and   during 
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1847-60  was  corresponding  editor  of  the  'Na- 
tional Era,*  a  Washington  paper,  sometimes 
writing  half-a-dozen  columns  weekly  of  genera! 
.articles  and  reviews.  He  also  contributed  to 
the  'Atlantic  Monthly*  from  its  foundation  in 
1857.  His  poem,  <A  Word  for  the  Hour>  (Jan- 
uary 1861),  shows  that  he  shrank  from  the  Civil 
War  and  was  prepared  to  let  the  Southern 
States  secede.  He  hailed  the  end  of  the  war 
and  of  slavery  with  delight,  and  did  his  utmost 
to  induce  the  North  to  welcome  back  the  South 
in  the  most  generous  spirit  His  publications, 
after  those  above  mentioned,  include  the  fol- 
lowing: 'Mogg  Megone'  (1836);  'Poems' 
{1838)  ;  'Lays  of  My  Home,  and  Other  Poems* 
(1843);  'The  Stranger  in  LowelP  (1845), 
' Supernaturalism  in  New  England'  (1847), 
'Leaves  from  Margaret  Smith's  Journal* 
(1849),  an  imaginative  description  of  early  New 
England,  and  'Old  Portraits  and  Modern 
Sketches*  (1850),  all  four  collected  from  the 
'Era* ;  'Voices  of  Freedom*  (1846) ;  'Songs 
of  Labor,  and  Other  Poems*  (1850);  'The 
Chapel  of  the  Hermits,  and  Other  Poems* 
(1853);  'Literary  Recreations  and  Miscella- 
nies,* also  gathered  from  the  'Era*  (1854); 
'The  Panorama,  and  Other  Poems*  (1856) ; 
'Home  Ballads  and  Poems*  (i860) ;  'In  War 
Time,  and  Other  Poems*  ^1864) ;  'National 
Lyrics*  (1865);  'Snowbound:  a  Winter  Idyl* 
(1866);  'The  Tent  on  the  Beach,  and  Other 
Poems*  (1867)  ;  'Among  the  Hills,  and  Other 
Poems*  (1869) ;  'Miriam,  and  Other  Poems* 
(1871);  'The  Pennsylvania  Pilgrim,  and  Other 
Poems*  (1872) ;  'Hazel  Blossoms*  (1875) ; 
'Mabel  Martin:  a  Harvest  Idyl*  (1875);  'The 
Vision  of  Echard,  and  Other  Poems*  (1878) ; 
'The  King's  Missive,  and  Other  Poems* 
(1881)  ;  'The  Bay  of  Seven  Islands,  and  Other 
Poems*  (1883);  'St.  Gregory's  Guest,  and  Re- 
cent Poems*  (1886);  and  'At  Sundown* 
(1892),  a  posthumous  volume.  The  Riverside 
edition  of  his  works,  both  in  prose  and  in  verse, 
carefully  revised  and  annotated  by  himself,  ap- 
peared at  Boston  in  1888-9.  The  most  complete 
edition  of  the  poems  is  the  one-volume  (Cam- 
bridge edition  (1895).  Whittier  was  long  in- 
terested in  politics,  though  his  active  part  in  it 
largely  ceased  with  the  development  of  anti- 
slavery  opinion  in  the  North.  His  services  to  the 
cause  of  anti-slavery  were  important.  He  wrote 
numerous  occasional  poems  celebrating  or  de- 
nouncing incidents  and  events  of  the  conflict, 
the  best-known  being  the  'Ichabod*  verses, 
"the  most  powerful  that  he  ever  wrote,**  rebuk- 
ing the  defection  of  Webster  from  the  anti- 
slavery  principles  in  the  'Seventh  of  March* 
speech.  Opposed  to  the  Civil  War,  he  insisted, 
when  it  was  begun,  that  slavery  was  the  vital 
question ;  and  during  its  progress  contributed 
largely  to  the  small  quantity  of  valuable  poetry 
that  it  evoked.  Subsequently  he  devoted  him- 
self to  presenting  in  narrative  and  ballad 
poems  the  legends,  traditions,  and  history  •  of 
colonial  America,  particularly  New  England;  to 
describing,  as  he  did  notably  in  'Snow-Bound,* 
rural  scenes  and  conditions,  the  latter  of  which 
have  passed  into  history;  and  to  writing  sev- 
eral hymns  which  appear  in  the  collections  of 
many  denominations.  His  work  had  been  criti- 
cised for  its  inequality  and  faulty  rimes,  and  also 
somewhat  for  its  moralizing  tendency.  Much  of 
his  verse  does  reveal  a  certain  want  of  com- 


pression and  verbal  selection,  due  principally  to 
the  fact  that  it  was  written  with  a  readiness 
approaching  improvisation.  To  object  to  his 
moralizing  tendency  is  simply  to  object  to  the 
point  of  view  of  one  who  was  originally  and 
strongly  a  reformer.  His  leading  characteris- 
tics are  a  fine  simplicity,  a  convincing  quality, 
and  what  Lowell  styled  as  his  "genial  piety.* 
He  was  less  cosmopolitan  than  Longfellow,  but 
by  many  critics  has  been  ranked  as  not  greatly 
inferior  to  that  poet.  Consult  the  biographies 
by  Underwood  (1875;  new  ed.  1883)  ;  Kennedy 
(1882)  ;  Linton  (1893)  ;  Pickard  (1894;  the  au- 
thoritative 'Life  and  Letters*);  Barton  (1900; 
'Beacon  Biographies*);  and  Carpenter  (1903; 
'American  Men  of  Letters*).  Also  Fields, 
'Whittier:  Notes  of  His  Life  and  His  Friend- 
ships* (1893);  Claflin,  'Personal  Recollections 
of  John  G.  Whittier*  (1893)  Pickard,  'Whit- 
tier as  a  Politician*  (1900)  and  'Whittier  Land* 
(1904);  and  Stedman,  'Poets  of  America* 
(1886). 

Whittingham,  hwlt'ing-ham,  William  Rol- 
linson,  American  Protestant  bishop:  b.  New 
York  f  Dec.  1805 ;  d.  Boston  17  Oct.  1879.  He 
was  graduated  at  the  General  Theological  Semi- 
nary, New  York,  in  1825,  ordained  deacon  in 
1827,  and  priest  1829,  and  was  in  charge  of 
St.  Mark's  Church,  Orange,  N.  J.,  until  1831. 
He  then  became  rector  of  St.  Luke's,  New 
York,  and  in  1835  he  became  professor  of  ec- 
clesiastical history  in  the  General  Seminary, 
which  position  he  held  until  his  consecration 
as  bishop  of  Maryland  in  1840.  In  this  office 
he  commanded  universal  respect  by  the  full- 
ness and  breadth  of  his  scholarly  attainments. 
He  was  generally  recognized,  especially  in  the 
historical  field,  as  the  most  learned  prelate  in 
his  communion.  A  convinced  but  fair  and 
chivalrous  controversialist,  he  advocated  the 
principles  of  his  faith  in  such  a  way  as  to  win 
adherence  to  them  in  all  parts  of  the  country. 
The  written  evidence  of  his  learning  is,  how- 
ever, preserved  principally  in  the  pages  of  va- 
rious periodical  publications,  such  as  'The 
Churchman,*  of  which  one  time  he  was  editor. 
During  the  Civil  War,  in  opposition  to  many 
of  the  people  in  Maryland,  he  was  unflinching 
in  his  advocacy  of  loyalty  to  the  Federal  gov- 
ernment. 

Whittington,  hwitlng-ton,  Richard,  Eng- 
lish magistrate:  b.  Pauntley,  Gloucestershire, 
about  1359;  d.  London  March  1423.  He  became 
a  mercer  in  London,  a  member  of  the  common 
council  in  1385  and  1387,  subsequently  alderman 
and  sheriff,  and  mayor  in  1397-8,  1406-7,  and 
1419-20.  He  was  very  liberal  in  charitable 
gifts.  The  legend  which  represents  him  as 
making  his  fortune  by  sending  a  cat  in  an  out- 
going ship  to  Barbary,  where  it  was  sold  for  a 
large  sum,  and  as  returning  to  London,  which 
he  had  just  quitted,  on  hearing  Bow  bells  sound- 
ing what  seemed  to  be 

Turn  a|;ain,  Whittington, 
Lord  M^yor  of  London, 

is  without  foundation ;  though  it  is  treated  as 
fact  in  the  uncritical  'Lives'  by  Lysons  (i860) 
and  Besant  and  Rice  (1881;  2d  ed.  1894). 
Consult  Clonston,  'Popular  Tales  and  Fictions* 
(1887)  %nd  Wheatley's  edition  (for  the  Villon 
Society)  of  the  'History  of  Sir  Richard  Whit- 
tington' by  T.  H.  (1885). 
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Whittlesey,  hwit'1-sl,  Charles,  American 
geologist:  b.  Southington,  Conn.,  4  Oct.  1808; 
d.  Cleveland,  Ohio,  1886.  He  was  graduated 
from  West  Point  in  1831,  served  in  the  Black 
Hawk  war  of  1832  and  resigned  from  the  army 
in  that  year.  He  was  admitted  to  the  bar  and 
engaged  in  law  practice  at  Cleveland,  where  he 
was  on  the  editorial  staff  of  the  *  Herald*  in 
1836-7,  and  in  1837-8  was  engaged  in  the  Ohio 
State  geological  survey.  He  was  occupied  in 
making  a  mineralogicat  and  geological  survejr 
of  the  Lake  Superior  and  upper  Mississippi 
regions  for  the  United  States  government  in 
1847-51,  and  in  1858-60  was  attached  to  the 
Wisconsin  geological  survey.  On  17  April  1861 
he  was  appointed  assistant  quartermaster-gen- 
eral on  the  staff'  of  the  governor  of  Ohio,  and 
in  the  western  Virginia  campaign  served  as 
chief  engineer  of  the  Ohio  troops.  He  was  ap- 
pointed colonel  in  August  1861  and  was  subse- 
quently chief  engineer  of  the  Department  of 
the  Ohio.  He  led  his  regiment  at  the  battle 
of  Fort  Donelson  and  at  the  battle  of  Shiloh 
was  in  command  of  a  division.  Failing  health 
compelled  his  resignation  in  1862  and  he  re- 
sumed his  surveys  in  the  Lake  Superior  and 
upper  Mississippi  regions.  He  was  one  of  the 
founders  in  1867  of  the  Western  Reserve  His- 
torical Societjr  of  Cleveland,  and  was  for  many 
years  its  president.  His  writings  include  more 
than  200  titles.  Among  them  are:  *  Descrip- 
tion of  Ancient  Works  in  Ohio>  (1851);  <  An- 
cient .Mining  on  the  Shores  of  Lake  Superior* 
(1863);  'Early  History  of  Cleveland  and  Vi- 
cinity' (1867)  ;  etc. 

Whittredge,  hwIt'rSj,  Worthington,  Amer- 
ican artist:  b.  Springfield,  Ohio,  22  May  1820. 
He  studied  art  in  Cincinnati,  worked  there  as  a 
portrait-painter  1842-9,  later  went  to  Europe, 
and  studied  under  Andreas  Achenbach  at  Diis- 
seldorf,  also  in  Paris,  Belgium,  Holland,  and 
Rome,  returning  to  the  United  States  in  1859, 
to  become  noted  as  a  landscape  painter,  his 
chief  subjects  being  drawn  from  American 
scenery.  Accompanymg  Gen.  Pope  on  a  tour 
of  inspection  at  the  West  in  1874,  he  sketched 
many  Rocky  Mountain  views.  He  was  presi- 
dent of  the  National  Academy  of  Design  in 
1875-6.  His  chief  works  include:  'House  on 
the  Hudson  River*  (1863);  <01d  Hunting 
Ground*  (1864)  ;  'View  of  the  Rocky  Moun- 
tains from  the  River  Platte'  (1868);  <  Trout 
Brook*    (1875);  etc. 

Whitworth,  hwlt'werth.  Sir  Joseph,  Eng- 
lish mechanical  engineer:  b.  Stockport  21  Dec. 
1803;  d.  Monte  Carlo,  Italy,  22  Jan.  1887.  He 
worked  as  a  mechanic  in  Manchester  and  Lon- 
don, discovered  the  method  of  making  a  truly 
plane  surface,  and  in  1833  established  himself  as 
a  tool-maker  at  Manchester.  Between  1840  and 
1850  he  developed  his  measuring-machine,  by 
means  of  which  he  elaborated  his  standard  sys- 
tem of  measures  and  gauges  which  was  found 
by  engineers  to  be  of  great  usefulness.  One 
of  his  devices  which  proved  to  be  of  much  im- 
mediate service  was  that  of  a  uniform  system  of 
screw-threads.  He  made  many  experiments  in 
connection  with  rifles,  and  in  1857  perfected  a 
hexagonal-barreled  rifle  of  great  range,  accur- 
acy, and  penetrative  power,  highly  excelling 
the  Enfield,  then  largely  in  use.  It  was  not 
accepted  at  the  time  by  the  War  Department, 
as  being  of  a  calibre  too  small  (45)  for  a 
military  weapon :  though  in  1869  the  War  Of- 


fice declared  that  a  weapon  of  such  calibre 
would  appear  to  be  the  most  suitable.  He  was 
equally  successful  in  the  building  of  cannon, 
but  his  rifled  gun  with  a  250- pound  shell  and  a^ 
six-mile  range,  was  rejected  by  the  ordnance' 
board  in  1865,  greatly  to  the  detriment  of  Brit- 
ish ordnance.  His  invention  of  compressed 
cast  steel  for  ordnance  was  an  important  one, 
and  came  into  general  use.  His  works  at  Man- 
chester were  converted  into  a  limited  liability 
company  in  1874,  and  in  1897  united  with  the 
Elswick  works,  established  by  Sir  William  Arm- 
strong (q.v.).  His  fortune  was  devoted  to  the 
endowment  of  30  scholarships  in  mechanics,  and 
to  the  furthering  of  charitable  and  educational 
work.  He  was  made  a  baronet  in  1869.  Among 
his_  writings  were:  'The  Industry  of  the 
United  States  in  Machinery,  Manufactures,  and 
Useful  and  Ornamental  Arts*  (1854)  and  'Mis- 
cellaneous Papers  on  Mechanical  Subjects* 
(1858).  Consult  the  memoir  in  the  'Proceed- 
ings' of  the  Institution  of  Civil  Engineers,  Vol. 
XCI.  (1887-8).    See  Ordnance. 

Whitworth  Oun.     See  Ordnance. 

Whitworth  Scholarships,  a  name  given 
certain  scholarships  established  in  England  in 
1869  by  Sir  Joseph  Whitworth,  to  encourage 
the  cultivation  of  combined  theoretical  and 
practical  skill  in  tBe  industrial  arts  of  mechanics 
and  engineering.  They  were  placed  by  the 
founder  under  the  charge  of  the  English  coun- 
cil of  education,  and  are  open  to  be  competed 
for  by  any  young  man  not  26  years  complete, 
and  who  has  been  engaged  in  handicraft  in  the 
workshop  of  a'  mechanical  engineer  for  at  least 
three  years.  There  are  now  four  scholarships 
annually  competed  for  of  the  value  of  $500, 
tenable  for  three  years,  besides  exhibitions  ten- 
able for  one  year,  value  $250  and  $400. 

Whooper,  the  whooping  swan.    See  Swam. 

Whooping-cough.    See  Hooping-couch. 

Whooping  Crane.     See  Crane. 

Whortle-berry.     See  Vacciniace.e. 

Whydah,  hwid'a,  French  West  Africa, 
a  seaport  town  of  Dahomey,  on  a  lagoon  com- 
municating with  the  Bight  of  Benin,  about  70 
miles  south  of  Abomey.  It  has  a  considerable 
trade  in  palm-oil.    Pop.  est.  15,000. 

Whydah-bird,  or  Widow-bird,  a  weaver- 
bird  (q.v.)  of  the  West  African  subfamily 
Viduin<e,  in  which  the  tail-feathers  are  greatly 

Erolonged  and  modified.  The  paradise  whyda- 
ird  is  brownish-black,  the  head,  chin,  and 
throat  being  black,  and  the  neck  encircled  by 
a  brown  collar.  The  under  parts  are  pale 
brown.  The  tail  is  long  and  tiie  two  central 
feathers  are  elongated  and  possess  broad  webs 
at  the  tip  and  a  slender  shaft,  while  the  two 
next  feathers  are  about  11  inches  long  and  are 
broadly  webbed.  The  other  tail  feathers  are 
set  vertically.  This  species  attains  a  length  of 
five  or  six  inches,  exclusive  of  the  tail  feathers. 
The  nest  is  said  to  be  ingeniously  made  of  cot- 
ton fibres,  and  to  be  divided  into  two  compart- 
ments, in  one  of  which  the  female  sits  on  the 
eggs,  the  other  being  occupied  by  the  male  bird. 
The  shaft-tailed  whydah-bird  (V.  regia)  is 
colored  a  rusty  red  on  the  head  and  neck, 
the  back  of  the  head  and  crown  being  black. 
The  average  length  of  this  species  is  eight 
or  nine  inches;  and  the  four  central  feathers 
are  elongated,  but  consist  each  of  the  bare  shaft 
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or  quill  only,  a  slight  web  existing-  at  their  tips. 
Consult  Newton,  'Dictionary  of  Birds*  (New 
York,  1896). 

Whymper,  hwim'per,  Edward,  English 
author  and  traveler:  b.  London  27  April  1840. 
He  was  educated  privately,  and  in  i860  was 
sent  by  a  London  firm  to  make  sketches  of 
Alpine  peaks.  He  ascended  Mount  Pelvoux  in 
the  French  Alps  in  1861,  the  Pointe  des  Ecrius 
in  1864,  and  in  1865  the  Matterhorn.  He  visited 
northern  Greenland  in  1867  and  in  1872,  making 
valuable  discoveries  in  evidences  of  a  previous 
abundant,  rich  vegetation  there,  his  collection 
of  specimens  being  now  a  part  of  the  collection 
of  the  British  Museum.  In  1879-80  he  ex- 
plored the  Andes  in  Ecuador,  discovered  the 
Andean  glaciers,  and  succeeded  in  ascending 
Chimborazo,  a  feat  which  Humboldt  attempted 
and  had  failed  to  accomplish.  In  1901  he  made 
an  exploring  tour_  of  Canada,  ascending  moun- 
tains and  making  investigations  in  the  region  of 
the  'Great  Divide."  His  publications  include: 
'Scrambles  Among  the  Alps  in  the  Years 
1860-9'  (1871)  ;  'Travels  Among  the  Great 
Andes  in  the  Equator*  (1892)  ;  'Zerraatt  and 
the  Matterhorn*  (1897)  ;  etc. 

Whyte-Melvme,  hwit'mSl'vil,  George 
John,  British  novelist:  b.  Fifeshire,  Scotland, 
19  June  1821;  d.  Vale  of  Aylesbury,  Berkshire, 
S  Dec.  1878.  He  was  educated  at  Eton  and  at 
18  joined  the  93d  Highlanders,  from  which  he 
exchanged  in  1846  into  the  Coldstream  Guards. 
He  retired  in  1849  with  the  rank  of  major,  but 
volunteered  for  active  service  in  the  Crimean 
war  and  was  appointed  major  of  the  Turkish 
irregular  cavalry.  The  rest  of  his  life  was 
chiefly  devoted  to  fox-hunting  and  other  field 
sports,  and  to  the  writing  of  novels  of  fashion- 
able and  sporting  life.  He  was  killed  by  the 
fall  of  his  horse  while  hunting.  The  following 
are  among  his  novels:  'Kate  Coventry* 
(1856)  ;  'Holmby  House*  (i860)  ;  'The  Queen's 
Maries*  (1862)  ;  'Bones  and  I*  (1868)  ;  'Con- 
traband* (1870);  'Sarchedon*  (1871);  'Satan- 
ella*  (1873);  'Rosine*  (1875);  'Roy's  Wife* 
(1878);  'Black  but  Comely*  (1879).  He  also 
published  some  volumes  of  verse.- 

Wiard,  Norman,  American  inventor:  b. 
Normandale,  Ont.,  1826;  d.  Reading,  Pa.,  11 
Sept  1896.  In  early  life  he  was  foreman  in  a 
foundry  at  Bradford,  Ont.,  where  he  began 
experiments  in  founding  ordnance.  During  the 
Civil  War  he  was  employed  by  the  United  States 
government  in  the  manufacture  of  ordnance 
and  projectiles,  and  was  frequently  called  into 
consultation  by  the  President  and  Secretary 
Stanton.  After  the  war  he  applied  himself  to 
experiments  and  inventions  in  his  special  lines; 
patented  a  device  for  preventing  the  explosion 
of  steam-boilers,  which  he  sold  to  the  United 
■  States  and  Japanese  governments:  spent  two 
years  in  Japan  in  gfovernment  employ ;  was  for 
some  time  a  military  engineer  in  that  country; 
and  on  his  return  to  the  United  States  con- 
ducted, near  Boston,  a  series  of  experiments  in 
gunnery  which  attracted  wide  attention 

Wibor^,  viljorg,  or  Viborg,  Russia,  (1)  A 
town  in  Finland,  capital  of  the  government  of 
its  own  name,  on  a  bay  in  the  Gulf  of  Finland, 
72  miles  northwest  of  Saint  Petersburg,  with 
which  and  with  Helsingfors  it  is  connected  by 
railway.  It  is  regularly  built  in  spacious  streets ; 
Vot,  ao — n 


and  has  the  ruins  of  a  fine  old  castle,  situated 
on  an  isolated  rock  in  an  arm  of  the  sea.  It 
carries  on  some  iron-founding  and  other  indus- 
tries, and  has  a  considerable  trade  in  timber, 
deals,  tar,  tallow,  and  fish.  The  canal  that  con- 
nects the  Gulf  of  Finland  with  Lake  Saima 
smarts  at  Wiborg.  Pop.  about  35,000.  (2) 
The  government  forming  the  southeastern  region 
of  Finland;  has  an  area  of  13,530  square  miles. 
Pop.  about  400,000. 

Wicas'set,  Maine,  town,  port  of  entry, 
county-seat  of  Lincoln  County;  on  the  Sheeps- 
cot  River,  and  on  the  Maine  (Central  Railroad; 
about  48  miles  northeast  of  Portland  and  20 
miles  from  the  Atlantic.  In  1760  the  town, was 
incorporated  under  the  name  of  Pownalboro, 
and  m  1802  it  was  reincorporated  under  the 
present  name.  Wicasset  is  a  popular  summer 
resort.  It  is  in  an  agricultural  region  and  has 
some  manufacturing  interests.  It  has  two 
banks.    Pop.  (1910)  1,287. 

Wichem,  viH'Srn,  Johann  Heinrich,  Ger- 
man philanthropist:  b.  Hamburg  21  April  1808; 
d.  there  7  April  1881.  He  studied  theology  at 
Gottingen  and  Berlin,  and  then  returning  to  his 
native  town  gave  himself  up  to  endeavors  to 
improve  the  condition  of  the  poor  and  suffer- 
ing. In  the  Rauhes  Haus  (founded  i  Nov. 
18^3)  he  established  an  institution  for  neglected 
children,  with  a  training  seminary  for  teachers 
connected  with  it,  and  similar  institutions  were 
shortly  afterward  formed  throughout  Germany. 
In  1856  he  was  appointed  councillor  of  the  Prus- 
sian ministry  of  the  interior,  and  in  1858  super- 
intendent of  all  penal  and  reformatory  institu- 
tions in  the  kingdom.  His  writings  include: 
'Die  Innere  Mission  der  Deutschen  Evangel- 
ischen  Kirche'  (1849)  ;  'Die  Behandlung  der 
Verbrecher  und  Entlassenen  Straflinge*  (1853); 
'Der  Dienst  der  Frauen  in  der  Kirche*  (1858). 
Consult  Lives  by  Oldenburg  (1^1-6);  Krum- 
macher  (1882). 

Wichita,  wTchK-ta,  Kan.,  city,  county-seat 
of  Sedgwick  County";  on  the  Arkansas  River, 
and  on  the  Missouri  P.,  the  Atchison,  T.  &  S. 
F.,  the  Wichita  &  C,  the  Wichita  &  W.,  the 
Chicago,  R.  I.  &  P.,  and  the  St.  Louis  &  San 
Francisco  R.R.'s;  about  230  miles  southwest 
of  Kansas  City.  •  It  is  in  a  fertile  agricultural 
region,  and  is  the  commercial  and  industrial 
centre  of  southern  Kansas.  The  chief  products 
of  this  section  are  wheat,  corn,  hogs,  and  cattle. 
The  city  is  on  a  rolling  prairie;  it  has  broad, 
well-shaded  streets,  and  a  good  system  of  water- 
works and  sewerage.  The  principal  parks  are 
Linwood,  Riverside,  and  Griswold. 

Business  Interests. —  In  igo*  (Government 
census)  the  city  had  328  manufacturing  estab- 
lishments, capitalized  for  $2,108,524,  and  em- 
ploying 1,649  persons,  to  whom  were  paid  annu- 
ally in  salaries  and  wages  $750,206.  The  raw 
material  used  each  year  cost  $3,060,661,  and  the 
value  of  the  finished  _  products  was  $4,724,068. 
The  chief  manufactories  were  7  confectionery, 
whose  products  brought  annually  $171,613;  10 
flour  and  grist  mills,  annual  products  $457,275; 
II  saddlery  and  harness  works,  products  $168,- 
565 ;  and  18  men's  clothing  establishments,  prod- 
ucts $102452.  The  estimated  number  of  em- 
ployees in  manufactories  in  1904  was  4,00a 
Other  manufactures  were  foundry  and  machine- 
shop  products,  furniture,  lumber  products,  brick, 
tile,  books  and  papers,  tobacco  products,  brooms, 
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brushes,  and  wood  and  paper  boxes.  The  city 
has  large  meat-packing  houses,  and  a  number  of 
wholesale  and  jobbing  houses. 

Public  Buildings,  Churches,  and  Schools. — 
The  principal  buildings  are  the  Government 
building,  the  county  court-house,  city-hall,  three 
commercial  blocks,  opera  houses,  and  hotels. 
The  Scottish  Rite  Masonic  Cathedral  is  a  note- 
worthy building.  There  are  37  churches,  rep- 
resenting 18  different  denominations.  It  is  the 
episcopal  see  of  a  Roman  Catholic  bishop. 
There  are  a  city  hospital.  Saint  Francis  Hos- 
pital, Saint  Joseph's  Orphan  Asylum,  The  Mar- 
tha Washington  Home,  Children's  Home,  and  a 
city  orphanage.  The  educational  institutions  are 
the  Friends'  University  (1898)  ;  Fairmount  Col- 
lege (Cong.),  opened  in  1892;  the  Albert  Mag- 
nus College  (R.  C),  opened  in  1900;  Kansas 
College  01  Osteopathy,  All  Hallows  Academy 
(R.  C),  Lewis  Academy  (Presb.),  Wichita 
Business  College,  Wichita  Commercial  College, 
a  public  high  school,  opened  in  1877,  public  and 
parish  schools,  and  a  public  library  which  con- 
tains about  8,000  volumes. 

Banks. —  'There  are  eight  banks,  four  na- 
tional, three  state,  and  one  private.  They  have 
a  combined  capital  of  $590,000  and  (1903)  de- 
posits amounting  to  $4,470,270. 

Government. —  The  government  is  adminis- 
tered under  a  charter  of  1886,  which  provides  for 
a  mayor,  who  holds  office  two  years,  and  a  city 
council  of  12  members  from  six  wards.  The 
board  of  education  is  chosen  by  popular  vote. 

//»J<ory.— Wichita  was  settled  in  1869  by 
Indian  traders.  In  1870  it  was  incorporated, 
'  and  in  1872  was  chartered  as  a  city  of  the  sec- 
ond class.  Pop.  (1900)  24,671;  (1910)  52450, 
an  increase  of  112.6  per  cent. 

M.  M.  MURDOCK, 

Editor  of  ^Wichita  Daily  Eagle.'* 
Wichita  Falls,  Texas,  county-seat  of 
Wichita  County;  on  the  Wichita  River,  and  on 
the  Wichita  Valley  railroad;  about  115  miles 
northwest  of  Fort  Worth.  It  is  in  an  agricul- 
tural and  stock-raising  region.  It  has  two  na- 
tional banks  with  a  combined  capital  of  $150,000 
and  deposits  (1903)  amounting  to  $385,000. 
Pop.  (1910)  8,200. 

Wichita  Indians.  One  of  the  southern 
tribes  of  the  Caddoan  linguistic  stock  of  North 
American  Indians  whose  traditional  home  was 
the  Wichita  Mountains  of  Oklahoma,  near 
which  their  reservation  now  lies.  In  the  first 
half  of  the  19th  century  their  principal  village 
was  on  the  north  fork  of  Red  River,  a  short 
distance  below  the  mouth  of  Elm  Creek,  in 
Oklahoma,  but  three  centuries  ago  (in  1541) 
Coronado  found  them  in  Kansas,  between  the 
Arkansas  and  Kansas  rivers,  in  what  the  Span- 
iards designated  the  province  of  Quivira  (q.V.). 
The  typical  house  of  the  Wichitas  is  the  grass 
lodge;  they  were  always  agriculturists,  and  for- 
merly practised  tattooing,  from  which  custom 
and  from  their  resemblance  to  their  congeners, 
the  Pawnees,  they  were  called  by  the  French 
Poni  Piquis.  '  They  are  now  under  the  Kiowa 
agency  in  Oklahoma,  where,  with  their  sub- 
tribes,  the  Tawakoni  and  Waco,  they  number 
more  than  300. 

Wicklow,  wiklo,  Ireland,  a  maritime 
county  of  Leinster  Province,  on  the  Irish  Sea, 
with  an  area  of  782  square  miles.  Chief  town, 
Wicklow.    The  county  generally  is  mountain- 


ous, but  has  fertile  lowlands  where  oats  and 
potatoes  are  cultivated,  and  much  pasture  land 
devoted  to  stock-raising.  Copper,  lead,  and 
iron  are  mined. 

Wick'steed,  Philip  Henry,  English  Unita- 
rian clergyman  and  Dante  scholar:  b.  Leeds, 
Yorkshire,  25  Oct.  1844.  He  was  educated  at 
University  College,  entered  the  Unitarian  min- 
istry in  1867,  and  was  minister  of  Little  Port- 
land Street  Chapel,  London,  i874;-97.  Since 
1887  he  has  been  prominent  as  a  university  ex- 
tension lecturer,  especially  on  Dante,  Ibsen, 
and  economics.  He  has  published:  'Dante:  Six 
Sermons'  (1880);  'Alphabet  of  Economic  Sci- 
ence>  (1888);  <Henrik  Ibsen>  (1892);  and  the 
translation  and  notes  of  the  Temple  edition  of 
Dante's  *Paradiso.> 

Wiclif,  wlk'lif  (Wicliffe,  Wiclef,  Wickliff, 
or  Wycliff),  John,  English  reformer:  b. 
Spreswell,  Yorkshire,  probably  about  1330;  d. 
Lutterworth  ji  Dec.  1384.  He  studied  at  Bal- 
liol  College,  Oxford,  of  which  he  became  master 
at  some  date  between  1356  and  1361,  in  which 
latter  ^ear  he  was  appointed  by  his  college  to 
the  living  of  Fillingham,  in  Lincolnshire. 
About  the  same  time  the  pope  bestowed  upon 
him  a  pfebend  in  the  collegiate  church  of  West- 
bury-on-Trym,  near  Bristol,  in  which  he  was 
confirmed  by  the  king.  In  1368  he  gave  up 
Fillinp;ham  and  accepted  the  living  of  Ludgers- 
hall,  m  Buckinghamshire,  and  four  years  later 
qualified  as  doctor  of  theology.  He  was  pre- 
sented by  the  crown  in  1374  to  the  benefice  of 
Lutterworth,  in  the  south  of  Leicestershire, 
which  he  held  till  his  death.  A  Latin  tract 
•Determinatio  quxdam  Magistri  Johannis  Wy- 
clyff  de  Dominio  contra  unum  Monachum,*  has 
been  regarded  as  belonging  to  the  controversy 
raised  by  the  refusal  of  the  parliament  of  1366 
to  pay  a  tribute  demanded  by  the  Pope  Urban 
v.,  in  virtue  of  the  homage  paid  by  King  John 
to  Innocent  III.,  but  some  authorities  refer  it  to 
a  date  about  ten  years  later,  when  similar  cir- 
cumstances arose.  At  the  time  of  writing  the 
tract  Wiclif  was  a  kind  of  royal  chaplain,  for  he 
calls  himself  peculiaris  regis  clericus,  and  in  1374 
was  named  second  on  a  commission  which  went 
to  Bruges  to  trjr  to  settle  disputes  concerning 
ecclesiastical  jurisdiction  with  the  representa- 
tives of  the  Pope  Gregory  XI.  He  had  shortly 
before  been  appointed  a  canon  of  Lincoln,  but 
never  actually  obtained  a  prebend  in  that  cathe- 
dral. The  development  01  his  views  on  the  re- 
lation between  the  ecclesiastical  hierarchy  and 
the  secular  authorities  brought  him  into  close 
association  with  John  of  Gaunt,  duke  of  Lancas- 
ter, and  his  party,  and  in  1377  the  anti-Lancas- 
trians sought  to  strike  at  their  political  op- 
ponents through  Wiclif.  He  was  summoned  m 
that  year  before  Archbishop  Sudbury  and  his 
suffragans  at  St.  Paul's,  and  attended,  accom- 
panied by  Lancaster,  Lord  Percy,  and  other  pow- 
erful Lancastrians.  A  violent  altercation  be- 
tween the  duke  and  William  Courtenay,  bishop 
of  London,  caused  the  break-up  of  the  meeting, 
and  the  infuriated  populace  plundered  Gaunt's 
palace  and  attacked  Percy's  house.  Soon  after- 
wards Pope  Gregory  sent  several  bulls  to  the 
University  of  Oxford,  the  Archbishop  of  Canter- 
bury, and  the  bishop  of  London,  in  which  he 
accused  Wiclif  of  teaching  the  condemned  doc- 
trines of  Marsilius  of  Padua  and  John  of  Jan- 
dun,  and  ordered  him  to  be  arrested  and  exanf 
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ined.  The  parties  were  reluctant  to  move  in 
view  of  Wiclif's  great  popularity  and  influence, 
and  even  after  the  bulls  had  arrived  he  was  con- 
sulted by  the  government  as  to  whether  they 
might  legally  prevent  money  from  going  abroad 
to  absentee  holders  of  benefices.  He  eventually 
appeared  before  the  prelates  at  Lambeth  in  1378, 
but  the  king's  mother  sent  a  message  forbidding 
them  to  interfere  with  him,  and  a  popular  dem- 
onstration in  his  favor  put  an  end  to  the  pro- 
ceedings. In  the  Gloucester  parliament  of  1378 
he  made  a  defence  of  John  of  Gaunt,  who  had 
grossly  violated  the  Westminster  right  of  sanc- 
tuary. 

This  year,  1378,  was  an  important  date  in 
Wiclif's  religious  career.  While  continuing  to 
inveigh  against  certain  abuses,  he  now  be^an 
to  question  the  whole  basis  of  sacerdotalism 
and  its  authority,  and  by  1381  had  attained 
to  a  substantially  Lutheran  position  in  regard 
to  transubstantiation  and  the  mass._  About 
this  time  also  he  began  to  make  his  appeal 
to  the  common  people  and  to  present  religion 
as  a  popular  force  rather  than  a  dogmatic 
system  or  an  organized  institution.  This  appeal 
assumed  two  forms,  the  sending  out  of  his  *'poor 
preachers*  and  the  translation  of  the  Bible  from 
the  Vulgate  into  the  English  of  his  day.  His 
itinerant  evangelists  spread  his  doctrines 
throughout  the  land  and  soon  made  the  Lollard 
movement  one  of  great  strength  and  importance. 
In  his  translation  of  the  Bible  he  had  the  assist- 
ance of  Nicholas  Hereford,  who  was  responsible 
for  most  of  the  Old  Testament,  and  the  whole 
work  was  revised  by  his  assistant  at  Lutter- 
worth, John  Purvey,  who  finished  it  soon  after 
Wiclif's  death.  Wiclif's  views  on  the  eucharist 
were  promptly  condemned  at  Oxford  and  forbid- 
den to  be  taught  there,  and  in  1382  Courtena^r, 
archbishop  of  Canterbury,  summoned  a  council 
in  the  Blackfriars'  convent  hall,  at  which  Wic- 
lifs  teaching  was  condemned  and  some  of  his 
followers  excommunicated.  This  council, 
known  as  the  "earthquake  council®  because  a 
violent  earthquake  occurred  during  the  meeting, 
ordered  the  Carmelite  Dr.  Stokes  to  publish  the 
condemnation  at  Oxford.  The  chancellor  of 
Oxford  University  at  that  time,  Robert  Rygge, 
was  a  supporter  of  Wiclif  and  evaded  the  duty 
of  carrying  out  the  council's  mandate  until  abso- 
lutely compelled  to  do  so.  Wiclif  himself  re- 
mained untouched,  but  he  retired  to  Lutter- 
worth, where  he  occupied  himself  in  preaching 
and  writing.  It  is  said  that  Urban  Vl.  sum- 
moned him  to  Rome  in  1384,  but  this  is  doubtful. 
He  had  a  paralytic  stroke  in  1382  or  1383,  and 
again  in  1384,  from  which  he  died.  He  was 
buried  at  Lutterworth,  but  in  1428,  in  accordance 
with  a  decree  of  the  council  of  Constance  in 
1415,  his  body  was  exhumed  and  burned,  and  his 
ashes  thrown  into  the  river  Swift. 

Of  the  24  Wiclifite  propositions  condemned 
by  the  earthquake  council  ten  were  described  as 
heretical  and  14  as  erroneous.  The  most  impor- 
tant of  the  ten  were:  that  transubstantiation  is 
philosophically  false,  since  the  substance  cannot 
be  changed  while  the  accidents  remain ;  that 
transubstantiation  is  not  taught  in  the  Gospels ; 
that  confession  is  not  necessary  to  salvation; 
that  no  one  after  Urban  VI.  should  be  recog- 
nized as  pope ;  and  that  it  is  unscriptural  for  ec- 
clesiastics to  hold  temporal  possessions.  Of  the 
erroneous  doctrines,  several  seriously  limited 
ths   right   of  excommunication   in  -a   distinctly 


Protestant  sense,  one  asserted  the  right  of  un- 
licensed preaching,  another  declared  that  domin- 
ion, whether  civil  or  ecclesiastical,  could  not  be- 
long to  one  in  mortal  sin,  and  another  distinctly 
asserted  the  authority  of  the  temporal  power 
over  the  ecclesiastical  in  temporal  affairs.  Wic- 
lif unmistakably  made  his  appeal  to  Scripture  as 
of  higher  authority  than  Church  tradition  or  de-  • 
crees,  and  had  a  strong  sense  of  the  individual- 
istic basis  of  religion.  He  never  reached  the 
Lutheran  doctrine  of  justification  by  faith,  but 
from  denunciation  of  abuses  in  the  Church  rap- 
idly advanced  to  his  three  main  positions :  that 
all  dominion  was  of  divine  origin  and  was  for- 
feited by  anyone  in  mortal  sin ;  that  transubstan- 
tiation was  a  doctrine  both  unphilosophical  and 
unscriptural;  and  that  monasticism  in  every 
form  was  a  corrupt  institution. 

At  first  he  attacked  only  the  luxurious  and 
corrupt  orders  of  monks  and  was  on  friendly 
terms  with  the  friars,  but  from  about  1379  the 
friars  were  also  included  in  his  condemnation. 
He  was  one  of  the  last  of  the  realists  in  philos- 
ophy, and  he  tried  to  reconcile  predestmation 
with  the  freedom  of  the  human  will.  Not  only 
was  Wiclif  one  of  the  chief  forerunners  of 
the  Reformation,  but  he  was  also  a  pioneer  in 
English  prose  literature.  He  wrote  many 
learned  works  in  Latin,  but  the  nature  of  his 
message  and  the  necessities  of  his  position  led 
him  to  appeal  to  the  people  in  works  in  their 
own  tongue.  His  chief  Latin  works  are:  <De 
Dominio  Divino' ;  *De  Dominio  Civili* ;  *De 
Officio  Pastoral!,'  and  <Trialogus.>  All,  except 
the  <Trialogus>  and  ^he  <De  Ofiicio  Pastorali,* 
and  also  volumes  of  Latin  sermons  and  a  vol- 
ume of  Polemical  Works,  have  been  edited  by 
English  and  foreign  scholars  for  the  Wiclif  So- 
ciety. The  excepted  works  were  edited  by 
Lechler  (1869  and  1863  respectively).  His 
translation  of  the  Bible  was  edited  by  ForshalJ 
and  Madden  (1850) ;  and  his  English  works 
are  to  be  found  in  the  three  collections :  'Three 
Treatises  of  John  Wycliffe*  (1851),  by  Todd; 
'Select  English  Works  of  Wyclif>  (1869-71),  by 
T.  Arnold;  and  <The  English  Works  of  Wyclif* 
hitherto  unprinted  (1880,  Early  English  Text 
Society),  by  F.  D.  Matthew. 

Consult:  < Wiclif  in  the  Dictionary  of 
National  Biography;  Lechler,  <Johann  von 
Wiclif  und  die  Vorgeschichte  der  Reformation' 
(1873) ;  Poole,  <Wycliffe  and  Movements  for 
Reform'  (1889),  and  'History  of  Mediaeval 
Thought'  (1884);  Burrows,  'Wiclif's  Place  in 
History'  ( 1881 )  ;  Buddensieg,  < Johann  Wiclif 
tmd  seine  Zeit>  (1885);  Jos.  Stevenson,  'The 
Truth  About  John  Wiclif ;  Parson,  'Studies  in 
Church  History'  (Vol.  2)  ;  F.  A.  Gasquet,  'The 
Eve  of  the  Reformation.' 

Widdin,  vldln,  or  Vidin,  Bulgaria,  a  town 
on  the  right  bank  of  the  Danube,  near  the 
Servian  frontier,  consisting  of  three  parts,  the 
town  on  the  Danube,  the  walled  city,  and  the 
citadel.  The  principal  buildings  are  the  palace, 
several  mosques  with  lofty  minarets,  and_  a 
range  of  bazaars  lining  the  main  street.  Ships 
can  reach  the  town  at  high-water.  There  is  a 
considerable  trade,  chiefly  in  com,  wine,  and 
salt,  and  the  chief  manufacturers  aregold  and 
silver  filigree  work  and  jewelry.  Widdin  was 
formerly  strongly  fortified  and  during  Russo- 
Turkish  wars  was  important  strategically,  but 
!he  treaty  of  Berlin  (1878),  which  erected  Bui- 
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garia  into  a  hereditary  principality  tributary  to 
the  Porte,  decreed  that  its  fortifications  should 
be  dismantled. 

Wide  Awakes,  in  American  political  his- 
tory, a  name  adopted  by  numerous  Republican 
campaign  clubs  organized  for  the  purpose  of 
aiding  in  the  election  of  Abraham  Lincoln  dur- 
ing the  presidential  campaign  of  i860.  The  first 
club  was  organized  in  Hartford,  Conn.  It  is 
stated  that  in  New  York  city  there  were  on  one 
occasion  20,000  Wide  Awakes  marching  in  pro- 
cession. 

Wide,  Wide  World,  The,  a  tale  by  Susan 
Warner,  published  in  1851  under  the  pen  name 
of  "Elizabeth  Wetherell.*  It  reached  a  sale  of 
over  300,000  copies.  The  life  of  the  heroine, 
Ellen  Montgomery,  is  followed  from  early  child- 
hood to  her  marriage  with  a  fulness  of  particu- 
lars which  leaves  nothing  to  the  reader's  imag- 
ination. The  scenes  and  episodes  are  those  of  a 
homely  every-day  existence,  described  with  a 
close  fidelity  to  detail.  Ellen's  spiritual  experi- 
ence is  minutely  unfolded,  and  the  book  was 
long  regarded  as  one  of  those  which  are  *good 
for  the  young.'  The  criticism  of  a  later  genera- 
tion, however,  pronounces  it  mawkish  in  senti- 
ment and  unreal  in  conduct.  It  stands  among 
the  fading  fancies  of  an  earlier  and  less  exacting 
literary  taste. 

Wide'ner,  Peter  A.  Brown,  American  cap- 
italist: b.  Philadelphia,  Pa.,  13  Nov.  1834.  He 
acquired  a  large  fortune  in  the  meat  business, 
entered  politics,  was  appointed  city  treasurer  of 
Philadelphia  in  1873  and  in  1874  was  re-elected 
to  that  office.  He  is  largely  interested  in  street 
railway  corporations.  In  1897  he  presented  to 
the  city  of  Philadelphia  his  private  residence, 
valued  at  $600,000,  for  a  branch  of  the  Free 
Lending  Library,  and  in  the  following  year  gave 
to  the  library  a  collection  of  500  rare  books 
valued  at  $28,000.  In  1899  he  endowed  at  Phila- 
delphia the  Widener  Memorial  Training  School 
for  Crippled  Children,  a  combined  home,  hos- 
pital, and  school.  The  school  site  consists  of  a 
tract  of  36  acres  at  Logan,  a  Philadelphia 
suburb. 

Widgeon,  or  >yigeon,  a  river-duck  of  the 
genus  Mareca.  Widgeons  have  a  short  bill, 
much  rounded  at  the  tip,  with  a  strong,  broad 
nail,  and  the  upper  lamells  prominent;  wings 
long  and  pointed ;  tail  moderate  and  wedge- 
shaped.  There  are  about  10  species  in  various 
parts  of  the  world.  They  are  found  on  the 
seashore  and  on  the  margins  of  lakes  and  riv- 
ers, feeding  chiefly  on  vegetabje  substances,  and 
performing  periodical  migratiorts  at  night  in 
vast  flocks.  The  American  widgeon  or  bald- 
pate  (Af.  americana)  is  about  20  inches  long 
and  35  in  alar  extent;  the  bill  is  blue,  black  at 
the  base  and  tip ;  upper  parts  finely  waved  trans- 
versely with  dark  lines;  lower  parts  mostly 
white;  top  of  head  nearly  white,  with  a  broad 
green  patch  around  and  behind  the  eyes ;  rest 
of  head  and  neck  grayish,  spotted  and  banded 
with  black;  wing-coverts  white,  the  greater 
tipped  with  black;  speculum  green,  encircled  by 
black.  The  baldpate  is  found  throughout  North 
America,  breeding  chiefly  north  of  the  United 
States  and  wintering  in  Central  America.  It  is 
an  active  bird,  with  a_  swift  and  well  sustained 
Jlight,  in  ranks  of  various  and  irregular  forms; 
and  it  associates  during  the  winter  with  teals 
and  other  ducks.    The  flesh  is  highly  esteemed. 


especially  when  they  have  fed  in  the  rice  fields 
of  the  south,  or  along  with  the  canvas-back  on 
the  water-celery  of  the  Chesapeake.  They  do 
not  dive,  but  feed  with  the  head  and  neck  im- 
mersed, swimming  very  near  together.  The 
food  consists  of  aquatic  seeds,  roots,  insects, 
worms,  small  fry,  leeches,  nuts,  and  grain,  espe- 
cially rice  in  the  rainy  season;  being  very  fond 
of  the  tender  aquatic  plants  on  which  the  can- 
vas-back feeds,  and  no  diver  itself,  it  watches 
the  latter  and  snatches  the  morsels  as  it  emerges 
and  before  it  has  had  time  to  open  its  eyes. 
They  are  among  the  most  difficult  ducks  to 
shoot,  owing  to  their  shyness  and  swift,  irregu- 
lar flight.  The  nest  is  built  on  the  ground,  often 
far  from  water,  and  usually  of  leaves  lined  with 
down.  The  eggs  number  8  or  10,  are  pure  ivory 
white,  and  about  2  inches  long  by  nearlv  I'/i  in 
diameter.  The  European  widgeon  (Af.  pene- 
lope)  is  rather  smaller,  and  not  uncommon  all 
along  the  Atlantic  coast  of  the  United  States,  as 
well  as  on  the  Pacific.  It  differs  chiefly  in  hav- 
ing the  head  and  neck  reddish  brown  or  cinna- 
mon, the  top  of  the  head  cream-colored.  Con- 
sult Grinnell,  'American  Duck  Shooting*  (New 
York,  1902). 

Widnmann,  vid'n-man.  Max,  German 
sculptor:  b.  Eichstatt,  Bavaria,  13  Oct.  1812;  d. 
Munich,  Bavaria,  3  March  1895.  He  was  edu- 
cated at  Munich  and  at  Rome,  executing  while 
at  the  latter  city  his  "Shield  of  Hercules,*  con- 
sidered one  of  his  masterpieces,  and  in  1849  be- 
came professor  of  sculpture  at  the  academy  of 
Art  at  Munich.  Several  of  the  public  monu- 
ments in  that  city  are  by  him,  but  his  best  work 
is  considered  to  be  shown  in  his  Ijusts  and  stat- 
uettes, which,  however,  are  fewer  in  number. 
His  statues  include  those  of  Orlando  de  Lasso 
(1848)  ;  Schiller  (1863)  ;  Goethe  (1868)  ;  Castor 
and  Pollux  (1877).  Specimens  of  his  work- 
manship are  to  be  found  at  Bamberg,  Ratisbon, 
Wiirzburg,  and  other  cities, 

Wid'nes,  England,  a  manufacturing  town 
in  Lancashire,  on  the  Mersey,  opposite  Run- 
corn, 13  miles  east-southeast  of  Liverpool  by 
rail.  There  are  extensive  chemical,  alkali,  and 
soda  works;  soap,  candle,  grease,  and  manure 
works;  copper-smelting  works  and  rolling-mills, 
and  iron-foundries.  The  town  has  a  consider- 
able carrying  trade,  which  has  been  further  de- 
veloped by  the  constructk>n  of  large  docks  in 
1866,  extended  in  1884. 

Widow,  a  married  woman  who  becomes 
bereft  of  her  husband;  a  grass-widow  is  a  di- 
vorced woman.  In  1900  there  were  2,720.000 
widows  in  the  United  States,  of  which  320,000 
were  in  New  York  State,  128,000  in  Massachu- 
setts and  88,000  in  Indiana.  There  were  but 
8,000  in  Utah.  New  York  city  contains  105,000 
widows  and  Chicago  but  23,097.  Among  the 
ancients  was  practised  a  form  of  funeral  sacri- 
fice, in  which  the  widow  was  slain  or  induced 
to  commit  suicide  so  that  she  might  be  buried 
with  her  husband  and  accompany  him  to  the 
world  of  spirits.  This  practice  is  mentioned  as 
existing  among  the  Greeks  by  Euripides  and 
Pausanias,  and  from  Qesar  it  may  be  inferred 
that  it  existed  also  in  Gaul.  Widow  sacrifice  is 
still  the  custom  in  many  African  tribes;  traces 
of  it  may  be  found  in  China ;  it  lingered  till  late 
in  the  first  half  of  the  19th  century  in  Fiji,  and 
though  atx)lished  by  law  in  British  India  in 
1829,  is  not  yet  abandoned. 
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Widow  Bedott  (be-dot')   Papers,  The,  a 

collection  of  broadly  humorous  sketches  by 
Frances  Miriam  Whitcher,  which  appeared  first 
in  Neal's  'Saturday  Gazette*  of  Philadelphia, 
about  1847,  and  in  book  form  in  1855.  They 
were  extremely  popular  in  their  day  and  are  still 
read  and  quoted  from,  though  they  have  been 
followed  by  many  works  in  a  similar  vein,  such 
as  Marietta  Holley's  *My  Opinions  and  Betsey 
Bobbett'g  (1873),  to  mention  one  of  the  best 
known. 

Widow  Bird.     See  Whydah-bird. 

Wieland,  ve'lant,  Christoph  Martin,  Ger- 
man author:  b.  Oberholzheim,  near  Biberach, 
S  Sept.  1733;  d.  Weimar  20  Jan.  1813.  Haviiig 
received  a  thorough  preparation,  he  went  in 
1750  to  the  University  of  Tiibingen  to  study 
law,  but  most  of  his,  time  was  devoted  to  belles- 
lettres.  In  1751  appeared  his  <Zw61f  Moralische 
Briefe,'  which  met  with  very  favorable  recep- 
tion. He  also  wrote  at  this  time  the  didactic 
poem,  'Anti  Ovid.'  In  1752  he  went  to  Zurich 
as  a  literary  companion  to  J.  J.  Bodmer  (q.v.). 
He  was  insiiired  by  the  deeds  of  Frederick  the 
Great  to  write  a  poem  exhibiting  the  ideal  of  a 
hero,  for  which  purpose  he  chose  the  story  of 
Cyrus.  The  first  five  cantos  appeared  in  1759, 
but  the  poem  remained  unfinished.  About  this 
time  he  published  'Araspes  and  Panthea,'  an 
episode  from  the  'Cyropsedia*  of  Xenophon.  In 
1754  he  left  Bodmer's  house,  became  a  tutor, 
and  in  1760  returned  to  Biberach,  where  he 
translated  28  of  Shakespeare's  plays  (1762-8). 
In  1762  he  went  to  live  with  Count  Stadion,  an 
accomplished  scholar,  but  a  thorough  man  of 
the  world,  averse  to  all  religious  enthusiasm. 
Wieland  had  been  formerly  prone  to  religious 
mysticism,  but  the  gay  pleasure-seeking  life  of 
the  society  with  which  he  now  came  in  contact, 
and  the  sceptical  and  cynical  kind  of  literature 
now  most  at  his  command,  produced  an  entire 
change  of  sentiment  The  first  production  of 
his  bearing  the  stamp  of  his  new  philosophy  of 
life  was  the  tale  of  'Nadine,*  which  he  called 
a  composition  in  Prior's  manner.  This  was  fol- 
lowed in  1764  by  'Die  Abenteuer  des  Don  Sylvio 
de  Rosalva*  ('The  Adventures  of  Don  Sylvio 
de  Rosalva'),  a  work  in  which  he  took  Don 
Quixote  as  a  model.  In  1766-7  appeared  his 
'Agathon,*  which  established  his  reputation. 
His  chief  work  devoted  to  the  subject  of  love, 
which  at  this  time  occupied  much  of  his  atten- 
tion, is  <Musarion>  (1708),  a  production  distin- 
guished for  grace,  ease,  and  harmony.  In  1770 
he  wrote  'Die  Grazien*  (<The  Graces');  and 
the  'New  Amadis'  in  1771,  a  poem  which  cele- 
brates the  triumph  of  intellectual  over  mere 
physical  beauty.  In  1769  he  was  appointed  pro- 
fessor primarius  of  philosophy  at  the  University 
of  Erfurt.  In  his  'Verklagter  Amor'  ('Cupid 
Accused')  he  defended  amatory  poetry;  and  in 
the  'Dialogen  des  Diogenes  von  Sinope'  (1770) 
gave  a  general  vindication  of  his  philosophical 
views.  In  1772  he  was  invited  to  Weijnar  by 
the  Duchess  Anna  Amalia  as  tutor  to  her  two 
sons,  and  now  turned  his  attention  to  dramatic 
poetry,  and  wrote  his  'Wahl  des  Hercules' 
('Choice  of  Hercules'),  and  his  'Alceste.'  He 
also  edited  the  'Deutscher  Mercur,'  a  monthly, 
which  he  conducted  till  near  the  close  of  his  life. 
His  views,  as  exhibited  therein,  showed  too 
much  of  the  narrow  conventional  spirit  of 
French  criticism,  and  he  was  therefore  attacked 


by  Goethe,  who  wrote  a  satire  against  him  under 
the  title  of  'Gotter,  Helden,  und  Wieland' 
(Gods,  Heroes,  and  Wieland),  which  Wieland 
answered  with  great  good  nature,  recommending  . 
it  to  all  who  were  fond  of  wit  and  sarcasm. 
Goethe  and  Herder  were  soon  drawn  to  Wei- 
mar, where  the  Duchess  Anna  Amalia  formed 
a  circle  of  talent  and  genius.  Schiller  after- 
ward joined  the  circle.  In  1773  appeared  his 
'Geschichte  der  Abderiten.'  'Oberon'  (1780), 
a  romantic  epic,  is  the  most  successful  of  his 
larger  works.  Wieland  also  prepared  transla- 
tions of  Horace,  Lucian,  and  the  'Letters'  of 
Cicero.  He  superintended  (1794-1802^  an  edi- 
tion of  his  'Works'  in  45  volumes.  These  were 
also  edited  by  Gruber  (1818-28  and  1867-75), 
and  there  are  many  editions  of  selections,  some 
of  which  have  been  translated  into  English. 
Consult:  Loebell,  'Entwickelung  der  Deutschen 
Poesie'  (1858) ;  Ranke,  'Zur  Beurtheilung 
Wielands'  (1885) ;  Hirzel,  'Wieland  und 
Martin  und  Regula  Kiinzli'  (1891);  and 
Gruber's  biography,  with  his  editions. 

Wiener,  ve'ner,  Leo,  America::  author  and 
educator:  b.  Russia  27  July  1862.  He  was  edu- 
cated at  the  gymnasia  of  Minsk  and  Warsaw,  at 
the  University  of  Warsaw  and  the  Polytechnic 
of  Berlin.  From  the  latter  city  he  went  to  New 
Orleans,  worked  in  a  cotton  factory,  and  later 
sold  fruit  in  _  Kansas  City,  _  Mo.  He  then  ob- 
tained a  position  as  teacher  in  Odessa,  Mo.,  and 
afterwards  a  professorship  in  the  University  of 
Missouri,  and  was  next  appointed  to  his  present 
position  as  assistant  professor  of  Slavonic  lan- 
guages at  Harvard.  Among  his  publications 
are:  'History  of  Yiddish  Literature  in  the 
19th  Century' ;  'Anthology  of  Russian  Litera- 
ture' ;  'Slavic  Anthology' ;  and  he  has  edited 
Rosenfeld's  'Songs  from  the  Ghetto.' 

Wiener-Neustadt,  ve'ner-noi'stat,  Austria. 
See  Neustadt. 

Wiertz,  verts,  Anton  Joseph,  Belgian 
painter:  b.  Dinant  22  Feb.  1806;  d.  Brussels  18 
June  1865.  He  studied  art  in  the  Antwerp 
Academy,  where  _  he  gained,  in  1832,  a  prize 
which  enabled  him  to  continue  his  studies  in 
Rome.  On  his  return  to  Belgium  he  lived  at 
Liege  for  a  time,  and  from  1848  at  Brussels, 
where  the  Belgian  government  erected  a  large 
studio  for  him  in  1850.  Wiertz  was  a  painter  of 
great,  though  eccentric,  genius,  with  a  strange 
predilection  for  horrible  and  fantastic  subjects, 
and  invented  a  method  of  painting,  called  by 
himself  peinture  mate,  in  which  the  characteris- 
tics of  fresco  and  oil  painting  are  combined. 
His  principal  pictures  are:  'Greeks  and  Tro- 
jans contending  for  the  Body  of  Patroclus* ; 
'The  Flight  into  Egypt' ;  'Death  of  Dionysius' ; 
'The  Triumph  of  Christ'  (1848),  his  master- 
piece; 'The  Things  of  To-day  in  the  Eyes  of 
the  Men  of  the  Future' ;  'The  Beacon  of  Gol- 
gotha';  'The  Last  Cannon';  'Napoleon  iri 
Hell';  'A  Second  after  Death.'  He  did  not 
sell  any  of  his  chief  paintings,  which  he  be- 
queathed to  the  state,  but  supported  himself  by 
painting  portraits.  His  Brussels  studio,  fitted  up 
after  his  death  as  the  Musee  Wiertz,  contains 
his  large  pictures.  He  wrote  'Eloge  de  Ru- 
bens' (1840)  ;  and  'Caracteres  Constitutifs  de 
la  Peinture  Flamande'  (1863).  Consult  La- 
barre,  'Antoine  Wiertz'  (1866). 

Wiesbaden,  ves'ba-den,  Prussia,  (i)  _  A 
town  in  the  province  of  Hesse-Nassau,  capital 
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of  the  government  of  Wiesbaden,  and  formerly 
capital  of  the  Duchy  of  Nassau,  beautifully  sit- 
uated among  vineyards  and  orchards  on  the 
southern  slopes  of  the  Taunus  range,  about  three 
miles  north  of  the  Rhone  and  20  miles  west  pi 
Frankfort.  It  annually  attracts  about  80,000  vis- 
itors from  all  parts  of  Europe  by  its  baths. 
Among  notable  buildings  are  the  royal  palace, 
the  ducal  palace,  the  town-house,  the  govern- 
ment buildings,  the  court-house,  the  museum 
and  picture-gallery,  the  library  (100,000  vols.), 
the  royal  court  theatre,  the  Trinkhalle,  and  the 
Kurhaus,  consisting  chiefly  of  a  large  and  splen- 
did saloon,  forming  the  east  side  of  a.  square, 
while  the  north  and  south  sides  are  lined  by 
colonnades,  filled  with  gay  shops,  and  uniting 
a  promenade  and  a  bazaar.  The  springs,  all  of 
which  except  one  are  alkaline  and  among  the 
most  powerful  of  their  class,  are  very  numerous, 
and  have  temperatures  varying  from  100°  to 
153°  F.  _  The  springs  of  Wiesbaden  are  spoken 
of  by  Pliny  as  the  "Pontes  Mattiaci,"  and  on  the 
Heidenberg,  north  of  the  town,  traces  of  a  Ro- 
man fortress  were  discovered  in  1838,  which 
seems  to  have  been  connected  with  the  town  by 
a  wall,  the  Heidenmauer  ("heathen's  wall"),  in 
the  ruins  of  which  votive  tablets  and  inscrip- 
tions have  been  discovered.  Pop.  about  90,000. 
(2)  The  government  of  Wiesbaden  comprises 
almost  the  whole  of  the  former  Duchy  of  Nas- 
sau, most  of  the  territory  which  belonged  to  the 
city  of  Frankfort,  etc.  Area,  2,108  square  miles; 
pop.  about  1,200,000. 

Wife.     See  Law  of  Husband  and  Wife. 

Wig,  an  artificial  hair  covering  for  the 
head  to  conceal  baldness.  The  use  of  wigs  is 
traced  back  to  the  ancients.  They  were  used 
especially  by  the  women.  The  fashion  is  said 
to  have  been  copied  by  the  Greek  ladies  from 
those  of  Egypt.  Under  the  Roman  emperors  it 
became  common  even  for  men  to  wear  wigs,  and 
several  of  the  emperors  themselves  used  this 
ornament.  In  the  latter  half  of  the  i6th  century 
the  fashion  became  much  in  vogue  in  France, 
Italy,  and  England.  In  1560  no  lady  appeared 
at  the  French  court  without  a  blonde  wig. 
Louis  XIV.  was  at  first  averse  to  wigs;  but  in 
the  latter  part  of  his  reign,  when  he  began  to 
lose  his  own  hair,  he  reintroduced  the  fashion, 
which  went  to  a  greater  extreme  than  ever. 
About  1660  they  began  to  be  worn  by  the  clergy, 
who  had  at  first  shown  themselves  hostile  to  the 
practice.  The  practice  of  powdering  these  wigs 
was  adopted  about  the  year  1700.  About  1720 
the  great  wig  began  to  give  place  to  thequeue, 
which  remained  the  fashion  till  early  in  the 
19th  century.  Modern  refinement  has  abolished 
the  wig  as  an  ornament  except  in  Great  Britain 
for  the  lord-chancellor,  judges,  and  barristers. 

Wig'an,  England,  a  town  of  Lancashire, 
on  the  Douglas,  21  miles  northeast  of  Liverpool. 
Wigan  stands  in  the  centre  of  an  extensive  coal 
field,  and  its  manufactures,  which  are  impor- 
tant, consist  chiefly  of  calicoes,  fustians,  and 
other  cotton  goods,  linens,  checks,  cotton  twist, 
etc.,  besides  iron  foundries,  iron  forges,  railway 
car  works,  iron  rolling  mills,  large  breweries, 
chemical  works,  and  corn  and  paper  mills.  Pop. 
about  65.0TO. 

Wiggin,  wigTn,  Kate  Douglas  Smith, 
American  author:  b.  Philadelphia,  Pa.,  28  Sept. 
1857.  She  was  educated  at  Abbott  Academy, 
Andover,  Mass.,  and  in  1876  went  to  California, 


where  she  studied  the  kindergarten  system  in 
Los  Angeles,  and  later  at  San  Francisco  organ- 
ized the  first  free  kindergarten  in  the  West.  In 
1880  she  was  married  to  S.  B.  Wiggin,  a  law- 
yer (d.  1889),  and  removed  to  New  York.  In 
1895  Mrs.  Wiggin  was  married  to  George  C. 
Riggs.  She  published,  with  her  sister,  Nora  A. 
Smith:  'Froebel's  Gifts'  (1895);  'Kindergar- 
ten Principles  and  Practise*  (18915)  ;  etc.  Her 
other  works,  several  of  which  have  attained 
great  favor  in  this  country  and  England  include : 
*The  Bird's  Christmas  Carol'  (1888);  <The 
Story  of  Patsy'  (1889);  <A  Cathedral  Court- 
ship' (1893)  ;  *Mann  Lisa'  (1896)  ;  'Penelope's 
Progress'  (1898) ;  'Penelope's  Experience  in 
Ireland'  (1901)  ;  'Diary  of  aGoosegirl'  (1902); 
'Rebecca  of  Sunnybrook  Farm'  (1903)  ;  etc. 

Wigglesworth,  wig'Iz-werth,  Michael, 
American  Puritan  clergyman:  b.  Yorkshire, 
England,  1631 ;  d.  Maiden,  Mass.,  10  June  1705. 
In  1638  he  was  brought  to  Charlestown,  Mass., 
by  his  father  and  accompanied  him  in  the  same 
year  to  New  Haven,  Conn.  He  was  graduated 
from  Harvard  in  1651,  subsequently  becoming  a 
tutor  there.  He  then  studied  theology  and  was 
settled  as  pastor  of  the  Church  of  Alalden  in 
1656.  He  was  accounted  skilful  in  medicine, 
and  was  offered  the  presidency  of  Harvard  in 
1684,  but  on  account  of  ill  health  declined  the 
honor.  His  best-known  work,  'The  Day  of 
Do9m'  (1662),  was  a  popular  poem  in  New 
England  for  a  long  period.  Two  editions  were 
printed  in  England  and  the  6th  edition  in  New 
England  appeared  in  1715.  The  savage  Calvin- 
ism of  the  poem  is  unsurpassed  in  literature 
save  perhaps  in  Jonathan  Edwards'  sermon, 
'Sinners  in  the  Hands  of  an  Angry  (iod,'  but 
the  work  contains  not  a  little  dramatic  force  and 
here  and  there  passages  of  dignity  and  beauty. 
He  also  wrote:  'God's  Controversy  with  New 
England'  and  'Meat  out  of  the  Eater,'  in 
verse;  and  'A  Discourse  on  Eternity.'  Con- 
sult: Tyler's  'History  of  American  Litera- 
ture' (1878);  and  Dean,  'Memoir  of  Michael 
Wigglesworth'   (1863,  new  ed.,  1871). 

Wight,  wit,  Orlando  Williams,  American 
physician  and  translator:  b.  Centreville,  N.  Y., 
10  Feb.  1824;  d.  Detroit,  Mich.,  19  Oct.  1888. 
He  was  educated  at  the  Rochester  Collegiate 
Institute,  removed  to  New  York  in  1847,  studied 
theology  and  was  ordained  to  the  Universalist 
ministry.  He  subsequently  studied  medicine, 
being  graduated  from  the  Long  Island  College 
Hospital  in  1865.  He  engaged  as  a  medical  prac- 
titioner in  Wisconsin,  and  was  appointed  state 
geologist  and  surgeon-general  in  1874.  He  was 
health  commissioner  of  Milwaukee  in  1878-80, 
and  health  officer  of  Detroit  in  1882-8.  He  was 
a  noted  translator  and  throughout  his  life  de- 
voted a  large  share  of  his  time  to  literary  work. 
He  wrote:  'Maxims  of  Public  Health'  (1884)  ; 
'Peoples  and  Countries  Visited'  (1888):  etc. 
His  translations  include:  'Historv  of  Modern 
Philosophy,'  with  F.  W.  Ricord  (1852):  'Lives 
and  Letters  of  Abelard  and  HcIoTsc'  (new  ed., 
1861);  Martin's  'History  of  France,'  with 
Mary  L.  Booth  (1863) ;  etc.  He  also  edited 
'Standard  French  Classics'  (14  vols.,  1858-60) ; 
'The  Household  Library'  (18  vols.,  1859,  et 
seq.)  ;  etc. 

Wight,  Peter  Bonnett,  American  archi- 
tect: b.  New  York  i  Aug.  1838.  He  was  grad- 
uated from  the  College  of  the  City  of  New  York 
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in  i8ss,  practised  as  an  architect  in  New  York  in 
1861-71,  and  since  1871  in  Chicago.  He  has 
been  secretary  of  the  Illinois  State  board  of 
architects  since  1897,  was  elected  to  the  Amer- 
ican Institute  of  Architects  in  1866,  and  since 
1900  has  been  secretary  of  the  Municipal  Art 
League  of  Chicago. 

Wight,  Isle  of,  England,  off  the  south 
coast,  in  the  county  and  opposite  to  the  mainland 
portion  of  Hants,  is  separated  from  the  main- 
land by  the  roadstead  or  channel  of  Spithead 
on  the  east,  and  by  the  Solent  or  continuation 
of  this  on  the  west  It  is  about  23  miles  in 
length  from  east  to  west,  by  15  miles  broad; 
circuit  about  70  miles;  area,  140  square  miles. 
The  general  appearance  of  the  island  is  exceed- 
ingly diversified ;  the  air  is  remarkably  healthful. 
Only  a  small  portk>n  of  the  surface  is  waste. 
The  downs,  which  cross  the  island  from  east  to 
west  and  form  excellent  sheep-walks,  separate 
it  into  two  districts,  which  in  their  general  char- 
acter contrast  with  each  other,  the  soil  on  the 
north  side  being  generally  a  stiff,  cold  clay,  and 
on  the  south  side  a  fertile  sandy  loam.  Excel- 
lent cement  is  manufactured  at  the  works  on  the 
west  side  of  the  Medina,  and  largely  exported. 
The  chief  imports  are  cattle,  coal,  timber,  and 
building  material.  The  island  is  well  defended, 
being  protected  on  the  east  side  by  Sandown 
Fort,  Bembridge  Fort  and  Battery,  and  by  other 
forts  which  lie  between  the  island  and  the  main- 
land. The  western  approach  is  guarded  by 
Hurst  Castle  and  other  forts. 

The  chief  towns  are  Newport  (the  capital). 
Ryde,  Cowes,  Ventnor,  Brading,  Yarmouth,  and 
the  fashionable  health-resorts  of  Sandown  and 
Shanklin  on  the  southeast  coast.  Osborne,  near 
Cowes,  was  a  residence  of  Queen  Victoria,  and 
with  its  beautiful  grounds  is  now  a  national 
memorial,  the  gift  of  Edward  VII. 

Amon^  the  antiquities  of  the  Isle  of  Wight 
the  most  interesting  is  Carisbrooke  Castle,  which 
stands  a  little  southwest  of  Newport,  and  con- 
sists of  extensive  and  well-preserved  picturesque 
ruins.  It  has  many  historical  associations:  it  is 
supposed  to  have  originally  been  a  fortress  of 
the  Britons,  was  afterward  repaired  and  en- 
larged by  the  Romans,  was  considerably 
strengthened  under  Cerdic,  who  founded  the 
kingdom  of  Wessex,  and  rebuilt  in  the  reign  of 
Henry  I.  During  the  Parliamentary  war  it  be- 
came the  asylum  of  King  Charles  I.  on  his  es- 
cape from  Hampton  Court,  and  afterward  his 
prison.  Another  interesting  remain  is  Quarr 
Abbey,  about  2]^  miles  from  Ryde,  which  was 
built  in  1 132,  and  is  now  a  farmliouse.  Pop. 
abof.t  85.000. 

Wig'wam,  among  the  American  Indians  a 
name  applied  to  a  hut  or  cabin,  generally  of  a 
conical  sliape,  formed  of  bark  or  mats  laid  oyer 
stakes  planted  in  the  ground,  and  converging 
toward  the  top,  where  there  is  an  opening  for 
the  escape  of  the  smoke.  The  word  has  also 
been  applied  to  a  large  temporary  structure  for 
public  gatherings. 

Wilars  de  Honecotirt,  v5-lar  de  hon-koor, 
French  architect  of  the  13th  century.  He  is 
one  of  the  earliest  recorded  experimenters  with 
the  perpetual  motion  theory,  his  rude  drawings 
of  his  plans  being  still  preserved  in  his  sketch 
book  at  the  Ecole  des  Chartes  at  Paris. 

Wilber,  wll'ber,  Neb.,  village,  county-seat 
of  Saline  County;  on  the  Big  Blue  River,  and 


on  Chicago,  Burlington  &  Quincy  railroad;  30 
miles  southwest  of  Lincoln.  It  is  in  a  rich  ag- 
ricultural region,  in  which  the  chief  products 
are  what  and  com.  It  has  flour  mills,  grain  ele- 
vators, machine  shop,  creameries,  and  cigar  fac- 
tories. There  are  six  churches,  a  high  school, 
and  a  county  court-house.  The  two  banks  have 
a  combined  capital  of  $75,000. 

Wilberforce,  wH'ber-fors,  Robert  Isaac, 
English  clergyman,  2d  son  of  William  Wilber- 
force (q.v.)  :  b.  Clapham,  Surrey,  19  Dec.  1802 ; 
d.  Albano,  Italy,  4  Feb.  1857.  He  was  grad- 
uated from  Oriel  College,  Oxford,  in  1823,  and 
was  subsequently  chosen  fellow  of  his  college, 
associating  in  that  capacity  with  Pusey  and 
Newman,  Hurrell  Froude  and  other  leaders  of 
the  high  church  party.  In  1830  he  left  Oxford 
to  take  charge  of  a  parish,  and  became  vicar 
in  1840  of  Burton  Agnes,  Yorkshire.  He  pub- 
lished 'Church  Courts  and  Discipline'  (1843); 
'Lucius,  or  Stories  of  the  Third  Age'  (1842)  ; 
<Doctrine  of  the  Incarnation'  (1848);  and 
'Doctrine  of  Holy  Baptism'  (1849),  the  two 
last  attracting  great  attention  by  the  very  posi- 
tive doctrines  they  enunciated.  He  also  pub- 
lished a  'History  of  Erastianism'  (1851)  ;  'Doc- 
trine of  the  Eucharist'  (1852)  ;  'Inquiry  into  the 
Principles  of  Church  Authority'  (1854) ;  etc. 
Finding  that  he  could  no  longer  consistently 
hold  his  position  in  the  Church  of  England,  he 
was  received  into  the  Roman  Catholic  Church  in 
Paris  in  October  1854. 

Wilberforce,  Samuel,  English  prelate, 
3d  son  of  William  Wilberforce  (q.v.)  :  b.  Clap- 
ham,  Surrey,  7  Sept  1805 ;  d.  near  Dorking,  Sur- 
rey, 19  July  1873.  He  was  graduated  irorn 
Oriel  College,  Oxford,  in  1826,  ordained  deacon 
in  1828,  and  appointed  curate  of  Checkendon, 
Oxfordshire,  the  same  year.  He  was  rector  01 
Brightstone,  in  the  Isle  of  Wight,  1830-40,  in 
1839  became  archdeacon  of  Surrey,  and  in  1840 
a  canon  of  Westminster.  In  the  last  named 
year  also  he  became  rector  of  Alverstoke,  Hamp- 
shire. He  received  the  deanery  of  Westminster 
in  March  1845,  but  before  the  close  of  that  year 
was  promoted  to  the  bishopric  of  Winchester. 
He  was  the  leader  of  the  High  Church  party, 
though  much  opposed  to  ritualism,  and  was 
both  witty  and  eloquent  as  well  as  a  skilful  de- 
bater in  the  House  of  Lords.  His  readiness  in 
argument  and  his  versatile  qualities  gained  him 
the  title  of  ®Soapy  Sam.*  He  published  'Note- 
book of  a  Country  Clergyman'  (1833) ; 
'Eucharistica'  (1839)  ;  'A  History  of  the  Prot- 
estant Episcopal  Church  in  America'  (1841I.) ; 
'University  Sermons';  etc.  Consult  the  'Life' 
by  his  son,  R.  G.  Wilberforce  (1888)  ;  Daniell, 
'Bishop  Wilberforce'   (1891). 

Wilberforce,  William,  English  philanthro- 
pist: b.  Hull,  Yorkshire,  24  Aug.  1759:  d.  Lon- 
don 29  July  1833.  Educated  at  Cambridge,  he 
was  in  1780  elected  member  of  parliament  for 
his  native  town ;  and  in  1784  was  returned  both 
by  his  former  constituency  and  by  that  of  the 
county  of  York.  He  chose  to  represent  the  lat- 
ter. In  1786  he  made  the  acquaintance  of  Clark- 
son,  who  gained  his  sympathies  on  behalf  of  the 
agitation  against  the  slave-trade,  to  which  he 
henceforth  devoted  all  his  energies  in  parlia- 
ment till  the  agitation  proved  successful.  He 
first  called  the  attention  of  the  house  to  the  sub- 
ject in  1787,  and  in  1791  moved  for  leave  to 
bring  in  a  bill  to  prevent  further  importation  of 
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African  negroes  into  the  British  colonies.  Year 
after  year  he  pressed  this  measure,  but  was  al- 
ways defeated  till  1807,  when  it  was  passed  dur- 
ing the  short  administration  of  Fox.  But  his 
exertions  in  the  cause  of  the  slave  were  not  over. 
Having  secured  the  abolition  of  the  slave-trade 
in  the  British  colonies,  he  next  addressed  him- 
self to  the  task  of  obtaining  emancipation  for 
those  already  reduced  to  or  born  in  slavery.  In 
1812,  after  having  sat  for  Yorkshire  in  six  par- 
liaments, he  withdrew  from  the  rwresentation, 
and  until  1825,  when  he  retired  from  parlia- 
ment, sat  for  the  borough  of  Bramber.  He  died 
shortly  after  the  government  plan  for  the  total 
abolition  of  slavery  in  the  British  colonies  had 
passed  in  the  House  of  Commons.  His  remains 
were  interred  in  Westminster  Abbey,  and  his 
funeral  was  attended  by  distinguished  men  of 
all  parties.  Wilberforce  was  the  author  of  a 
treatise  entitled  'A  Practical  View  of  the  Pre- 
vailing Religious  Systems  of  Professed  Chris- 
tians in  the  Higher  and  Middle  Classes  con- 
trasted with  Real  Christianity*  (i797).  Con- 
sult: <Life  of  William  Wilberforce*  by  his  sons 
(1838);  his  'Correspondence*  (edited  1840); 
and  'Private  Papers  of  William  Wilberforce* 
(edited  1897). 

Wilberforce  University,  an  institution  for 
the  education  of  the  colored  race  located  at  Wil- 
berforce, a  suburb  of  Xenia,  Ohio.  It  was 
founded  in  1856  under  the  auspices  of  the  Afri- 
can Methodist  Episcopal  Church.  It  includes 
the  Collegiate  Department,  the  Normal  Depart- 
ment, the  Payne  Theological  Seminary,  a  Law 
Department,  the  Academic  Department,  and 
Music  and  Commercial  departments,  and  a 
Nurses'  Training  School.  Women  are  admitted 
to  all  departments.  The  Collegiate  Department 
offers  two  four  years'  courses,  the  classical  and 
the  scientific  leading  to  the  degrees  of  A.B.  and 
B.S.  The  Theological  Seminary  offers  a  three 
years'  course  and  confers  the  degree  of  B.D.  A 
practice  school  is  connected  with  the  work  of 
the  Normal  Department.  Industrial  training  is 
not  included  in  the  curriculum;  students,  how- 
ever, care  for  their  own  rooms.  Emphasis  is 
placed  upon  the  development  of  moral  charac- 
ter; there  are  few  rules  for  behavior  and  gov- 
ernment, but  these  are  strictly  enforced.  The 
income    in    1903-4   amounted    to    $46,000;    the 

f rounds  and  buildings  were  valued  at  over 
155,000;  a  new  dormitory  was  built  in  1900-1; 
the  library  contained  5,000  volumes.  The  stu- 
dents numbered  340  and  the  faculty  32. 

_  Wilbrandt,  vil'brant,  Adolf,  German  dram- 
atist, novelist,  and  biographer:  b.  Rostock  24 
Aug.  1837.  He  was  educated  in  Berlin  ana 
in  Munich,  traveled  in  Italy  and  France,  and  in 
1871  became  director  of  the  Hofburg  theatre  in 
Vienna.  He  resigned  his  position  in  1889,  re- 
turned to  Rostock,  and  has  since  occupied  him- 
self in  literary  pursuits.  He  wrote  biographies 
of  Heinrich  von  Kleist  (1863),  Holderlin,  and 
Fritz  Renter,  the  two  last  published  in  'Fahr- 
ende  Geister.*  His  dramas  have  met  with  great 
success,  and  among  them  may  be  mentioned : 
'Der  Graf  von  Hammerstein*  (1870) ;  'Grac- 
chus* (1872) :  'Giordano  Bruno*  (1874) ; 
'Kriemhild*  (1877);  etc.  His  novels  treat 
with  skill  the  social  and  literary  problems  of 
the  day.  They  include:  'Adams  Sohne*  (1890)  ; 
'Der  Dornenweg*  (1894) ;  'Feuerblumen* 
fi900);  'Villa  Maria*  (1902);  etc. 


Wilbur,  wll'ber,  John,  American  preacher 
of  the  Society  of  Friends:  b.  Hopkinton,  R.  I., 
17  July  1774;  d.  there  I  May  1856.  He  was  a 
teacher  and  surveyor,  who  was  a  strongly  con- 
servative member  of  the  Society  of  Friends  and 
opposed  innovations  which  he  believed  to  be  at 
variance  with  the  original  doctrine  of  the  so- 
ciety. For  his  alleged  statements  reflecting  on 
J.  J.  Gurney  (q.v.),  the  English  Quaker,  he  was 
denounced  by  several  members  of  the  Rhode 
Island  yearly  meeting  of  1838.  He  was  sus- 
tained by  a  large  majority  of  his  own  (South 
Kingstown)  monthly  meeting;  but  that  meet- 
ing was  dissolved  and  its  members  added  to 
the  Greenwich  meeting,  by  which  he  was  formally 
disowned  in  1843.  This  action  was  confirmed 
by  the  quarterly  meeting  and  the  Rhode  Island 
yearly  meeting.  Wilbur's  adherents  then  with- 
drew from  the  orthodox  society  in  such  num- 
bers as  to  form  an  independent  conservative 
yearly  meeting  whose  members  were  styled 
Wilburites  (q.v.).  Among  Wilbur's  writings, 
largely  polemical,  was  <A  Narrative  and  Ex- 
position* (1845).  His  'Journal  and  Corre- 
spondence* appeared  in  1859. 

Wil'burites,  a  branch  of  the  Societjr  of 
Friends,  or  Quakers,  who  adopted  the  principles 
of  the  Rev,  John  Wilbur,  and  maintain  an  in- 
dependent yearly  meeting.  Wilbur  became  a 
preacher  of  the  Society  of  Friends,  and  took  a 
strongly  conservative  stand  against  what  he 
regarded  as  innovations  antagonistic  to  the 
original  doctrines  of  the  society.  He  was  also 
accused  of  making  unjust  charges  against  Jo- 
seph John  Gurney,  the  noted  English  philan- 
thropist and  preacher  of  the  Society  of  Friends, 
when  Gurney  visited  the  United  States.  Wilbur 
was  sustained  by  his  own  monthly  meeting  of 
South  Kingstown,  but  that  meeting  was  dis- 
solved and  its  members  added  to  the  Greenwich 
meeting.  The  latter  disowned  Wilbur,  and  its 
action  was  confirmed,  after  an  earnest  contro- 
versy, by  the  quarterly  meeting  and  tiie  Rhode 
Island  yearly  meeting.  Wilbur's  followers 
thereupon  formed  an  independent  meeting, 
which  in  1902  inclgded  38  ministers,  53  churches, 
and  4,468  communicants.  See  Friends,  The  Rz- 
ucious  Society  of. 

Wilcox,     wil'koks,     Cadmus     Marcellus, 

American  soldier:  b.  Wayne  County,  N.  C,  19 
May  1826;  d.  Washington,  D.  C,  2  Dec.  1890. 
He  was  graduated  from  West  Point  in  1846, 
served  in  the  Mexican  War,  and  in  i860  was 
promoted  captain.  In  1861  he  resigned  from 
the  army  and  entered  the  service  of  the  Con- 
federacy. He  participated  in  the  first  battle  of 
Bull  Run,  was  promoted  brigadier-general  in 
October,  and  in  1863  became  major-general.  He 
was  engaged  in  the  second  battle  of  Bull  Run, 
at  _  Fredericksburg,  Chancellorsville,  Salem 
Heights,  Gettysburg,  and  other  important  bat- 
tles, and  was  present  at  the  surrender  at  Ap- 
pomattox Court-house.  He  was  offered  a  com- 
mission as  brigadier-general  in  the  Egyptian 
army  after  the  close  of  the  Civil  War,  but  de- 
clined it.  In  1886-9  he  was  chief  of  the  division 
of  railroads  at  the  general  land-office  in  Wash- 
ington. He  wrote:  'Rifles  and  Rifle  Prac- 
tice* (1859) ;  translation  'Austrian  Infantry 
Evolutions  of  the  Line*  (i860)  :  and  an  excel- 
lent 'History  of  the  Mexican  War,*  the  manu- 
script  of  which  was  completed  and  published  b» 
his  niece,  M.  R.  Wilcox  (1892). 
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Wilcox,  Ella  Wheeler,  American  poet:  b, 
Johnstown  Centre,  Wis^  1855.  She  was  edu- 
cated at  the  University  of  Wisconsin  and  in 
1884  be^n  her  literary  career  by  contributing  to 
the  periodical  press,  and  her  work  has  been 
widely  read  and  extensively  reprinted.  'Poems 
of  Passion*  (1883)  is  perhaps  her  best  known 
work.  Among  her  other  publications,  in  verse, 
are:  <Drops  of  Water'  (1872);  'Maurine  and 
Other  Poems'  (1876);  <Poems  of  Pleasure' 
(1887);  <The  Beautiful  Land  of  Nod'  (1892); 
etc.  She  has  also  written  the  novels:  <Mal 
Moulee'  (1885)  ;  <A  Double  Life'  (1890)  ;  <An 
Erring  Woman's  Love'  (1892)  ;  'The  Story  of 
a  Literary  Career'  (1904). 

Wilcox,  Marrion,  American  author:  b. 
Augusta,  Ga.,  3  April  1858.  He  was  graduated 
from  Yale  in  1878,  studied  in  Germany,  and  was 
subsequently  admitted  to  the  New  York  bar. 
He  has  acted  as  instructor  at  Yale,  was  associate 
editor  of  the  <New  Englander'  and  the  <Yale 
Review,'  and  since  1893  has  been  engaged  in 
editorial  and  other  literary  work  in  New  York. 
He  has  published:  <Real  People'  (1886);  <A 
Short  History  of  the  War  with  Spain'  (18^)  ; 
'Harper's  History  of  the  War  with  the  Philip- 
pines'  (1900) ;  etc 

Wilcox,  Robert  WiUiam,  American  legis- 
lator: b.  Kuhulu,  Honolulu,  Hawaii,  15  Feb. 
1855;  d.  Honolulu,  Hawaii,  24  Oct.  1903.  He 
was  educated  in  Hawaii  and  at  the  Royal  Mili- 
tary Academy,  Turin,  Italy.  He  was  a  member 
of  the  native  legislature,  led  the  revolution  to 
restore  the  old  constitution  in  1889,  and  in  189S 
again  commanded  a  revolution,  on  this  occasion 
for  the  purpose  of  restoring  Queen  Liliuoka- 
lani  to  the  throne.  He  was  captured  and  sen- 
tenced to  death,  but  through  the  mediation  of 
the  United  States  Congn^ess  the  sentence  was 
commuted  to  35  years'  imprisonment  and  $10,000 
fine.  He  was  pardoned,  conditionally  in  1896, 
and  fully  in  1898,  by  President  Dole.  He  was 
elected  a  delegate  to  the  United  States  Congress 
in  1901  and  served  one  term. 

Wild,  Heinrich,  hin'riH  vilt,  Swiss  mete- 
orologist: b.  Uster  17  Dec.  1833;  d.  Zurich  5 
Sept.  1902.  His  education  was  obtained  at  Zii- 
rich,  Konig^berg,  and  Heidelberg,  and  from 
1863  to  1865  he  was  director  of  the  central 
meteorological  bureau  at  Bern.  He  was  called 
to  St.  Petersburg,  and  was  director  of  the  Rus- 
sian meteorological  service  1868-95,  when  he 
retired.  He  invented  the  polaristrobometer,  a 
polarization  plutometer,  a  magnetic  theodolite, 
and  other  optical  instruments,  edited  the  Rus- 
sian 'Neues  Repertorium  fiir  Meteorologie,* 
and  published  'Temperatur-Verhaltnisse  des  rus- 
sischfen  Reichs'  (1876) ;  and  technical  papers. 

Wild,  wild,  Jonathan,  English  thief  and 
informer:  b.  Wolverhampton,  England,  about 
1682;  d.  London  24  May  1725.  He  was  a  Bir- 
mingham_  buckle-maker  who  in  1706  went  to 
London  intending  to  engage  in  his  trade,  but 
becoming  involved  in  debt  was  imprisoned  for 
four  years,  after  which  he  became  a  receiver 
of  stolen  goods  and  an  infonner  against  such 
criminals  as  were  not  in  his  employ.  He  was 
hanged  at  Tyburn.  He  was  the  subject  of  Field- 
ing's satire,  'History  of  the  Life  of  the  Late 
Mr.  Jonathan  Wild  the  Great'  (1743)  and  also 
appears  in  Ajnsworth's  novel,  'Jack  Shepherd,' 
as  well  as  in  various  other  tales  and  pretended 
biographies. 


wad  Hunt  (Ger.  Wilde  Jagd;  also  Wuthen- 
heer),  in  German  folk-lore,  a  fancied  noise  in 
the  air  at  night,  most  usually  supposed  to  be 
heard  between  Christmas  and  Epiphany.  The 
sound  is  compared  to  that  of  a  spirit  host  rush-  . 
ing  along,  accompanied  by  the  shouting  of  hunts- 
men and  the  baying  of  dogs.  The  root  of  the 
notion  is  thought  to  lie  in  the  Christian  de- 
gradation of  the  old  heathen  gods.  Like  Odin, 
the  lord  of  all  atmospheric  and  weather  phe- 
nomena, and  consequently  of  storms,  the  wild 
huntsman  also  appears  on  horseback,  in  hat  and 
cloak,  accompanied  by  a  train  of  spirits  —  by 
the  ghosts  of  drunkards,  suicides,  and  other 
malefactors,  often  without  heads,  or  otherwise 
mutilated  When  he  comes  to  a  crossroad,  he 
falls,  and  gets  up  on  the  other  side.  Gener- 
ally he  brings  hurt  or  destruction,  especiall:^  to 
any  one  rash  enough  to  address  him  or  join 
in  the  hunting  cry,  as  many  persons  valiant  in 
their  drink  have  done.  Whoever  remains  stand- 
ing in  the  middle  of  the  highway,  or  steps  aside 
into  a  tilled  field,  or  throws  himself  in  silence 
on  the  earth,  escapes  the  danger.  In  many  dis- 
tricts heroes  of  the  older  or  of  the  more  modern 
legends  take'  the  place  of  Odin:  thus,  in  Lusa- 
tia,  Dietrich  of  Bern;  in  Swabia,  Berchtold; 
in  Sleswick,  King  Abel;  in  Lower  Hesse, 
Charles  the  Great;  in  England,  King  Arthur; 
in  Denmark,  King  Waldemar.  The  legend  has 
also  in  recent  times  attached  itself  to  individual 
sportsmen,  who,  as  a  punishment  for  their  im- 
moderateness  or  cruelty  in  sport,  or  for  hunting 
on  Sunday,  were  condemned  henceforth  to  fol- 
low the  chase  by  night  In  Lower  Germany 
there  are  many  such  stories  current  of  one 
Hakkelberend,  whose  tomb  even  is  shown  in 
several  places. 

Another  version  of  the  wild  hunt  is  to  be 
found  in  the  legend  prevalent  in  Thuringia. 
There  the  procession,  formed  partly  of  children 
who  had  died  unbaptized,  and  headed  by  Frau 
Holle  or  Holda,  passed  yearly  through  the  coun- 
try on  Holy  Thursday,  and  the  assembled  peo- 
ple waited  its  arrival,  as  if  a  mighty  king  were 
approaching.  An  old  man  with  white  hair,  the 
faithful  Eckhart,  preceded  the  spirit-host  to 
warn  the  people  out  of  the  way.  In  one  form 
or  other  the  legend  of  the  wild_  hunt  is  spread 
over  all  German  countries,  and  is  found  also  in 
France,  and  even  in  Spain.  In  England  we 
meet  substantially  the  same  notion  in  folk-lore 
—phantom  dogs,  like  the  black  Shuck-dog  of 
Norfolk  and  the  Jlauthe  hound  of  Peel  in  Man, 
the  "Wisht  Hounds*  of  Dartmoor,  headless 
horses,  a  ghostly  coach,  and  horses  swept  along 
in  a  storm  of  wind.  Such  tales,  with  innumera- 
ble variants,  are  in  fact  found  in  the  mjrthical 
and  legendary  records  of  all  the  older  peoples. 

Wild  Irish  Girl,  The,  a  novel  by  Lady 
Morgan,  published  in  1806.  It  instantly  became 
a  favorite,  in  England  went  through  seven  edi- 
tions in  less  than  two  years,  and  in  1807  reached 
its  fourth  American  edition.  The  story  is  in 
the  form  of  letters,  and  suffers  from  the  conse- 
quent limitations:  but  the  sketches  of  Irish  life 
are  curious  and  picturesque. 

Wildbad-Gastein,  vTlt'bad  gas'tin,  Austria, 
a  watering-place  in  Gastein  valley,  3,000  feet 
above  the  sea,  48  miles  south  of  Salzburg,  with 
thermal  springs  varj'ing  from  64*  to  lOo",  and 
containing  some  salt  and  carbonates  of  mag- 
nesia and  lime.    The  place  gives  the  name  to  > 
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treaty  signed  here  in  1865  by  the  emperor  of 
Austria  and  the  king  of  Prussia,  the  non- 
observance  of  the  terms  of  which  led  to  the 
German  war  of  1866. 

Wildcat,  any  of  the  smaller  species  of 
feline  animals  (family  Felida,  q.v.)  in  its  feral 
condition;  a  lynx.  The  term  is  a  general  one 
applying  to  all  the  smaller  felines;  but  locally 
has  usually  some  specific  application.  Thus  in 
European  books  and  speech  the  •'wildcat*  prop- 
erly and  ordinarily  means  Felts  catus,  formerly 
well-known  in  all  forested  districts  from  the 
British  Isles  to  Siberia,  and  still  to  be  found 
in  the  less  settled  districts  of  the  continent  south 
of  Sweden,  though  extinct  in  Great  Britain, 
France,  and  Italy ;  it  is  also  numerous  in  north- 
ern Scotland.  The  wildcat  is  larger,  heavier, 
and  more  strongly  built  than  the  domestic  cat 
(to  which  it  has  contributed  little,  if  anything: 
see  Cat),  has  a  stouter  head  and  shorter  and 
thicker  tail,  which  does  not  taper ;  besides  other 
peculiarities.  Its  body  is  yellowish  gray,  with 
a  dark  stripe  along  the  spine,  and  with  numer- 
ous darkish  stripes  descending  more  or  less 
vertically  down  the  sides,  marking  the  limbs 
transversely  and  forming  rings  around  the  tail. 
It  is  noted  for  its  savagery,  and  thoroughly 
tamed  examples  are  very  rare,  if  any  ever  ex- 
isted. Like  most  of  the  wild  felines  the  female 
makes  her  nest  in  a  hollow  tree,  or  cleft  of 
rocks,  in  an  abandoned  crow's  nest,  or  some 
similarly  convenient  place,  and  brings  forth 
there  in  early  summer  an  annual  Jitter  of  young, 
which  show  the  ferocity  of  their  native  disposi- 
tion from  the  start. 

Lvnxes. —  The  other  European  wildcat,  and 
the  North  American  wildcats,  are  lynxes,  for- 
merly set  apart  in  a  separate  genus  (Lynx)  ;  but 
most  modern  zoologists  do  not  do  so,  "The 
lynxes,"  says  Mivart,  "are  animals  which  pre- 
sent a  markedly  different  aspect  from  that  -of 
other  cats.  Their  legs  are  long,  and  their  tail 
is,  with  one  exception  (that  of  the  caracal), 
very  short.  Their  ears  also  are  tufted  at  the 
tip.  The  pupil  is  linear  when  contracted.  The 
orbits  are  mcompletely  surrounded  by  bone. 
They  have  no  tooth  representing  the  common 
cat's  first  upper  premolar,  while  that  answering 
to  its  second  upper  premolar  is  largely  devel- 
oped. The  intestines  are  also  very  short.  _  .  .  _ . 
Still  the  above  given  characters  are  variable  in 
the  cat  group.  In  some  cats  other  than  lynxes 
the  tail  is  short,  and  some  have  the  ears  more 
or  less  penciled.  Some,  as  we  have  seen,  have 
long  legs,  and  in  many  the  upper  premolar  is 
wanting.  The  lynxes,  therefore,  cannot  be  sepa- 
rated off  as  a  nominally  distinct  group  or  genus. 
The  lynxes  are  very  variable  in  their  color  and 
markings,  and  the  Northern  lynx  also  varies 
greatly  in  the  abundance  of  its  hair,  according 
to  the  season, —  the  animal  having  a  very  differ- 
ent aspect  in  winter  from  that  which  it  presents 
in  summer.  The  Northern  lynxes  are  gener- 
ally reckoned  as  forming  two  species,  one  be- 
longing to  the  Old  World  (F.  borcalis),  and 
at  least  one  species  belong^ing  to  the  New  (F. 
canadensis).  The  American  forms  are  often 
also  described  as  alone  constituting  three  spe- 
cies—  namely,  F.  canadensis,  F.  rufa,  and  F. 
maculata.  After  a  careful  examination  .  .  . 
i  am,  however,  not  only  quite  unable  to  regard 
the_  American  varieties  as  anything  more  than 
varieties,  but  I  am  inclined  to  the  opinion  that 


there  can  be  no  real  specific  distinctness  between 
the  Northern  lynxes  of  the  two  hemispheres, 
their  skulls  as  well  as  their  skins  bemg  so 
much  alike.'' 

The  European  lynx  is  still  found  in  northern 
Scandinavia,  Russia,  and  eastward,  and  in  some 
of  the  wilder  mountain  chains  of  central  Eu- 
rope. It  is  reddish  gray,  as  a  rule,  indistinctly 
spotted  or  not  at  all,  most  prominently  when 
young.  A  large  one  will  measure  40  inches 
from  the  snout  to  the  root  of  the  short,  thick 
tail.  The  lynx  of  northern  America  is  very 
similar,  the  color  grading  from  nearly  uniform 
grizzly  gray  in  far  northern  specimens  which 
are  the  largest  in  average  size,  toward  the  red- 
dish and  yellowish,  more  or  less  spotted  south- 
ern specimens,  which  run  much  smaller :  these 
colors  are  always  brighter  in  summer  than  in 
winter.  The  long  hair  depending  from  the 
cheeks  is  characteristic  of  the  group,  especially 
in  old  males,  and  gives  a  very  grim  aspect  to 
the  countenance.  These  variations,  which  are 
local  in  some  of  their  manifestations,  have  led 
the  more  recent  school  of  American  zoologists, 
led  by  Merriam,  to  natpe  several  species  and 
subspecies.  Thus  the  Canadian  lynx  (F.  cana- 
densis) is  not  regarded  as  findable  south  of 
Canada,  and  is  characterized  by  its  long  gray 
unspotted  coat  The  lynxes  or  'bobcats"  of 
the  United  States  generally  are  F.  rufa,  yellow- 
ish brown  spotted  on  the  sides,  with  dark 
brown,  and  having  other  markings;  a  sub- 
species (maculata),  more  profusely  spotted,  ex- 
tends the  range  of  the  cat  to  the  Pacific  coast; 
and  various  other  subspecies,  distinguished  by 
color,  are  found  in  the  Gulf  States  and  west- 
ward to  Central  America.  All  have  substan- 
tially the  same  rapacious  qualities  and  habits, 
varying  with  the  character  of  the  country  and 
climate  in  which  each  variety  lives,  and  the 
kind  of  small  animals  upon  which  they  must 
depend  for  food.  They  are  chiefly  solitary  and 
nocturnal;  and  soon  disappear  from  all  well- 
settled  regions. 

African  and  Asiatic  Wildcats. —  The  Egyp- 
tian or  gloved  cat  (F.  caligata)  is  most  interest- 
ing of  the  Old  World  wildcats,  because  it  is 
the  source,  or  main  source,  of  our  domestic 
races  (see  Cat).  It  inhabits  northern  Africa, 
and  is  about  a  third  smaller  than  the  European 
wildcat ;  it  is  yellowish,  growing  nearly  white 
on  the  belly,  and  has  obscure  stripings  on  the 
body,  limbs,  and  tail,  which  is  rather  long, 
slender,  and  tipped  with  black,  while  the  feet 
are  usually  blackish.  Another  well  known  Afri- 
can cat  is  the  large,  long-legged  serval  (F.  ser- 
val)  which  is  to  be  found  throughout  the  whole 
continent.  It  becomes  as  much  as  40  inches 
long  from  nose  to  root  of  tail,  and  the  tail  may 
be  16  inches  in  length.  In  color  it  is  tawny, 
with  black  spots,  forming  two  irregular  bands 
alon^  the  back,  and  black  rings  on  the  tail ;  its 
fur  IS  a  valuable  commodity.  Three  or  four 
other  species  dwell  along  the  West  African 
coast,  as  the  rare  red-brown  "golden-haired* 
cat  (F.  rutiia),  the  smaller  gray,  spotted,  F. 
neglecta,  and  the  more  yellowish  F.  servalina, 
but  none  is  well  known. 

Asia  and  the  Malayan  archipelago  have  a 
large  number  of  wildcats,  some  of  which  when 
better  known  may  prove  to  be  mere  local  va- 
rieties of  other  species.  The  most  familiar  are 
the  common  Indian  wildcat  (F.  torquata), 
which  has  much  resemblance  to  the  European 
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one,  but  is  more  slender,  a  brighter  fulvous  in 
tint,   and    less    striped.    Another    wide-ranging 
specie?  in  India  is  the  chaus,  or  jungle-cat  (F. 
chaus),  about  26  inches  long  to  the  tail,  which 
measures  9  to  ic  inches  and  drops  to  the  heels. 
It   is  yellowish  gray,  more  or  less  dark  and 
unspotted,  more  reddish  on  the  sides,  whe;'e  it  , 
unites  with  the  lower  parts;  a  dark  stripe  ex- 
tends from  the  muzzle  to  the  eye,  and  there 
are  faint  bars  on  limbs  and  tail.    A  very  similar 
species,  restricted  to  the  arid  plains  of  northern 
India,  is  the  "ornate*  jungle-cat   (F.  ornata). 
Another   large   East   Indian  cat,  known   from 
Nepal   to   Borneo,  but  nowhere   numerous,   is 
called  the  baycat  (F.  aurata),  in  reference  to  its 
bay-red  color,  which  is  unspotted  and  becomes 
whitish  on  the  under  surfaces.    India  also  has 
several  spotted  cats,  of  which  the  best  known 
is  the  widely  distributed  fishing-cat  (F.  viver- 
rina),  which  may  be  30  to  32  inches  long  in  body, 
with  a  tail  9  to  lo  inches  long ;  it  feeds  mainly  on 
fish,  snails,  and  other  mollusks,  yet  is  noted  for 
its  fierceness,  and  has  even  been  known  to  seize 
and  carry  away  small  native  children.    This  cat 
is  dark  gray  in  general  color,  profusely  spotted 
and  striped  with  blackish  like  a  civet.    Smaller, 
more  yellowish,  and  much  spotted,  is  the  Indian 
leopard-cat  (F.  bengalensis)  which  occurs  in  all 
parts  of  India  and  eastward  to  Java.    Resem- 
bling it,  but  smaller,  is  the  rare  wagati;  but 
more  distinct  and  richly  ornamented  is  the  tiger- 
cat  (F.  marmorata),  whose  tawny  coat  is  rnar- 
bled  or  clouded  with  elongate  wavy  black  lines 
and   commingling   spots.    It   is  of  small   size, 
but  has  a  very  long  spotted  tail.    In  the  jungles 
of   soutliern    India    the    sportsman    encounters 
about  grassy '  places  a  small  handsome  species, 
with  slender  body  and  head,  and  rather  short 
legs  and  long  tail,  called  the  rusty-spotted  cat 
(F.  rubiginosa),  which  is  greenish  gray  with 
white  under  parts,  and  has   dark  stripes   and 
lines   of   small   spots  extending   from   nose  to 
rump,  and  pretty  white  marks  about  the_  face.    A 
similar  species  (F.  chinensis)  occurs  in  south- 
ern China  and  Formosa;  and  several  others  in 
the  Malayan  region.    It  is  quite  likely  that  fu- 
ture   increase    of    knowledge    and    connecting 
specimens  will  bring  them  all  under  one  name. 
In  Borneo,  however,  occurs  a  very  distinct  lit- 
tle cat  (F.  badia},  tinted  bright  chestnut,  white 
on  the  breast  and  belly,  and  without  markings, 
except  a  few  on  the  face,  and  a  streak  on  the 
long    tapering    tail.    The    flat-headed    cat    (F. 
planiccps)  of  Malacca,  Sumatra,  and  Borneo,  is 
another  distinct  form.    It  is  about  the  size  of 
a  domestic  cat,  but  the  body  is  unusually  long, 
the  neck  short  and  thick,  the  head  globular  and 
flat  on  top,  the  legs  remarkably  short,  and  the 
tail    short   and    thick.    Its    fur   is    dark-brown 
above,  each  Jiair  tipped  with  white,  and  it  is 
spotted  white  on  the  lower  parts,  with  yellow 
lines  forming  a  V  on  the  face.    Central  Asia 
has  several  notable  wildcats,  as  the  manul  (F. 
manul'),    the    steppe    cat    (F.    caudatus),    and 
Tibetan  tiger-cat  (F.  scripta),  all  of  which  are 
handsomely  striped  or  spotted,  or  both. 

American  Tropical  Cats. —  South  and  Cen- 
tral America  are  the  home  of  a  large  variety 
of  small  felines,  as  well  as  of  the  puma  and 
jaguar.  Of  these  the  most  notable  are  the  eyra, 
ocelot,  and  jaguarondi  (qq.v.)  elsewhere  de- 
scribed. In  addition  to  these  are  several  of 
much  local  interest.  The  margay  or  chati  ([F. 
tigrina)   is  a  widespread  and  variable  species. 


which  is  met  with  from  Mexico  to  Paraguay,  in 
warm  and  well-wooded  lowland  regions.  Its 
fur  may  be  a  grizzly  gray,  or  .vary  from  that  to 
a  fox-red,  profusely  marked  with  black  spots 
and  rings,  which  extend  along  the  tail,  but  do 
not  form  rings.  There  are  three  upright  bars 
upon  each  cheek.  The  margay  measures  about 
two  feet  in  length  of  body,  and  its  tail  about  11 
inches.  Geoflfroy's  cat  (F.  guigna)  is  a  little 
known  species  of  southern  Brazil;  and  may 
turn  out  a  variety  of  the  colocolla  (F.  cololla) 
of  the  same  region,  yhich  is  whitish  gray  with 
elongated  spots  on  the  face,  and  along  the  sides. 
The  Pampas  cat  or  straw-cat  (F.  pajeros)  is  a 
well-marked  form.  It  is  much  larger  and  more 
robust  than  a  house-cat,  with  short  thick  legs,  a 
short,  club-shaped  tail,  thick  neck,  and  small 
head,  with  great  round  eyes  and  very  small  ears. 
This  appearance  of  weight  and  size  is  largely 
due  to  the  unusual  length  of  the  hair,  which 
is  yellowish  gray,  marked  with  transverse 
brownish  bands  on  the  body,  patches  on  the 
face  and  rings  around  the  tail.  It  inhabits  the 
open  plains  of  Argentina,  and  with  similar 
habits  has  become  a  curious  counterpart  of  the 
manul  of  the  Asiatic  steppes.       • 

Bibliography.— Uivart,  <The  Cat>  (New 
York,  1892)  ;  Elliot,  'Monograph  of  the  Feli- 
dae>  (London  1878-83)  ;  Hamilton,  <The  Wild- 
cat of  Europe'  (London  1896) ;  Blanford, 
'Fauna  of  British  India  —  Mammals'  (London, 
1888)  ;  'Zoology  of  Persia'  (London  1876)  ; 
Blythe,  'Monograph  of  the  Species  of  Lynx* 
(Calcutta  1846)  ;  Stone  and  Cram,  'American 
Animals'  (New  York  1902) ;  and  standard 
authorities. 

Wilde,  wild,  George  Francis  Faxon, 
American  naval  officer:  b.  Braintree,  Mass.,  23 
Feb.  1845.  He  was  graduated  from  the  United 
States  Naval  Academy  in  1864  and  in  1864-6 
was  attached  to  the  Brazil  squadron.  He  re- 
ceived promotion  to  lieutenant-commander  in 
1869,  to  commander  in  1885,  and  while  com- 
manding the  despatch  boat  Dolphin  in  188S78 
made  a  trip  around  the  world,  the  Dolphin 
being  the  first  steel  vessel  in  the  United  States 
navy  to  accomplish  that  feat.  He  became  cap- 
tain in  J898,  commanded  the  ram  Katahdin  in 
the  Spanish-American  War,  and  later,  in  com- 
mand of  the  Boston,  he  landed  the  first  marine 
troops  ever  landed  in  China,  sending  them  to 
guard  the  legation  at  Peking.  He  captured 
Iloilo  in  the  Philippine  Islands  in  1899,  and 
was  placed  in  command  of  the  Oregon  in  that 
year.  In  1900  he  captured  Vigan  in  the  Philip- 
pines, and  he  was  in  command  of  the  Oregon 
when  she  was  grounded  on  an  uncharted  ledge 
of  rock  in  the  Pechili  Gulf.  In  1901-2  he  was 
in  command  of  the  navy  yard  at  Portsmouth, 
N.  H.,  and  since  1902  has  been  in  charge  of 
that  at  Boston. 

Wilde,  Jane  Francesca  Elgee,  Lady 
(«Speranz.\»),  Irish  poet:  b.  Wexford,  Ireland, 
1826;  d.  Chelsea,  England,  3  Feb.  1896.  She 
was  married  to  Sir  William  Robert  Wills  Wilde 
in  1851.  Her  literary  career  began  in  1845  with 
her  contributions  in  prose  and  verse  to  the  'Na- 
tion.' The  publication  of  her  essay  'Jacta  alea 
est,'  under  her  pen-name  "Speranza,"  was  made 
the  basis  of  the  unsuccessful  prosecution  of  the 
editor  after  the  suppression  of  the  'Nation'  in 
1848.  Among  her  writings  are:  'Ugo  Bassi' 
(1857);    'Poems   by   Speranza'    (1871);    'An- 
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cient  Legends,  Mystic  Charms,  and  Supersti- 
tions of  Ireland'  (1887);  *Notes  on  Men, 
Women,  and  Books'  (1891)  ;  'Social  Studies' 
(1893);  etc. 

Wilde,  Oscar  (Fingal  O'Flahertie  WUls), 
Irish  poet:  b.  Dublin,  Ireland,  1856;  d.  Paris 
30  Nov.  1900.  His  father  was  Sir  William 
Wilde,  a  noted  surgeon,  and  his  mother  was 
Lady  Jane  Wilde  (q.v.).  He  was  graduated 
from  Oxford  in  1878,  winning  the  Newdigate 
prize  for  English  verse.  In  1879  he  went  to 
live  in  London,  where  he  soon  became  the 
leader  of  the  so-called  aesthetic  movement  and 
was  satirized  by  Du  Maurier  as  <PostIethwaite' 
in  'Punch,'  and  by  Gilbert  in  the  opera  of 
'Patience.'  He  visited  this  country  in  i88i, 
lecturing  extensively  on  art  topics,  and  later 
lectured  similarly  in  his  own  country  and  in 
Paris.  In  1895  he  was  convicted  of  a  serious 
moral  offense  and  condemned  to  penal  servi- 
tude for  two  years.  During  his  imprisonment 
he  wrote  'A  Ballad  of  Reading  Gaol,'  a  poem 
of  great  force,  and  'De  Profundis,'  published  in 
1905.  His  other  published  works  include:  'Po- 
ems' (1880)  ;  'The  Picture  of  Dorian  Gray,'  a 
novel ;  'The  Happy  Prince  and  Other  Tales' 
(1888);  the  tragedies  'Guido  Ferranii'  (1890), 
and  'The  Duchess  of  Padua';  'Intentions,' 
essays  (1891)  :  'Lord  Arthur  Savile's  Crimes, 
and  Other  Stories'  (1891):  'Lady  Winder- 
mere's Fan,'  'A  Woman  of  No  Importance,' 
and  'The  Importance  of  Being  Earnest' ;  etc. 
His  comedies  are  extremely  clever,  and  his 
poems  are  characterized  by  melody  of  move- 
ment and  beauty  of  thought.  A  complete  edi- 
tion of  his  poems  appeared  in  1903. 

Wilde,  Richard  Henry,  American  scholar: 
b.  Dublin,  Ireland,  24  Sept.  1789;  d.  New  Or- 
leans, La.,  10  Sept.  1847.  He  came  with  his 
parents  to  the  United  States  in  1797  and  settled 
m  Georgia,  where  he  studied  law,  and  in  1809 
was  admitted  to  the  bar.  He  was  elected  at- 
torney-general of  his  State  and  in  1815-17, 
1824-S,  and  in  1827-35  was  a  member  of  Con- 
gress. He  spent  the  years  1835-40  in  Europe, 
made  a  Special  study  of  Dante  and  Tasso,  and 
was  instrumental  in  the  discovery  of  a  portrait 
of  Dante  by  Giotto  on  the  wall  of  the  chapel 
of  Bargello.  He  subsequently  removed  to  New 
Orleans,  re-engaged  in  law  practice,  and  in  1844 
accepted  the  chair  of  constitutional  law  at  the 
Louisiana  State  University.  He  wrote  the 
widely  popular  poem,  'My  Life  is  Like  the 
Summer  Rose,'  and  also  published:  'Con- 
iectures  and  Researches  Concerning  the  Love, 
Madness,  and  Imprisonment  of  Torquato  Dante' 
(1842).  His  poem  'Hesperia,'  edited  by  his 
son,  was  published  in  1867. 

Wilde,  Thomas.  See  Truro,  Thomas  Wilde, 
Baron. 

Wilder,  wTl'der,  Alexander,  American 
eclectic  physician,  author,  and  journalist:  b. 
Verona,  N.  Y.,  14  May  i<S23.  He  was  grad- 
uated at  Syracuse  Medical  College  in  1850,  and 
in  1852  began  an  editorial  career  on  the  Syra- 
cuse 'Star,'  being  subsequently  connected  with 
the  Syracuse  'Journal'  (1853).  New  York 
'Teacher'  (1856),  and  New  York  Evening  Post 
(1858-71).  He  was  an  anti-Tweed  alderman  in 
New  York  in  1872,  inspector  of  schools  in  1873, 
and  from  1875  to  1895  secretary  of  the  Na- 
tional Eclectic  Medical  Association,  editing  19 
volumes    of    'Transactions.'     He    is    president 


(1904)  of  the  New  York  School  of  Philosophy. 
Among  his  published  works  are:  'Secret  of 
Immortality  Revealed'  (1846);  <Neo-Platonisra 
and  Alchemy'  (1869);  'Our  Darwinian  Cou- 
sins' (1873);  'Eleusinian  and  Bacchic  Mys- 
teries' (1874);  'Ancient  Symbol  Worship' 
(1874);  'Serpent  and  Siva  Worship'  (1875); 
'Vaccination,  a  Fallacy'  (1879);  'Psychology 
as  a  Science'  (1884);  'The  Soul'  (1884); 
'Higher  Sources  of  Knowledge'  (1884); 
'Ethics  and  Philosophy  of  the  Zoroasters' 
(1885)  ;  'Ancient  Symbolism  and  Serpent  Wor- 
ship' (1886)  ;  'Later  Platonists'  (1887)  ;  'Ante- 
cedent Life'  (1895)  ;  'The  Ganglionic  Nervous 
System'  (1900);  'Perennial  Life'  (1902); 
'History  of  Medicine'  (1902).  He  has  trans- 
lated and  edited  'lamblichus  on  Egyptian  Mys- 
teries.' 

Wilder,  Burt  Green,  American  physiolo- 
gist: b.  Boston,  Mass.,  Ji  Aug.  1841.  He  was 
graduated  from  the  Lawrence  Scientific  School 
at  Harvard  in  1862,  was  assistant  surgeon  in 
the  Union  arthy  in  1863-5,  and  in  1866  was 
graduated  from  the  medical  department  at  Har- 
vard. He  was  assistant  in  comparative  anatomy 
at  the  Harvard  Museum  of  Comparative  Zool- 
ogy in  1866-7,  and  in  1867  accepted  the  chair  of 
zoology,  which  he  still  occupies,  at  Cornell.  In 
1874-84  he  was  lecturer  in  physiology  at  the 
Summer  Medical  School  of  Maine.  He  has 
made  many  interesting  researches  concerning 
the  habits  of  the  spider,  and  since  i%0  has 
spent  much  time  in  an  endeavor  to  secure  a 
simple  anatomic  nomenclature.  In  1885-6  he 
was  president  of  the  American  Neurological 
Association.  He  has  written  numerous  profes- 
sional papers,  and  has  published  in  book  form: 
'What  Young  People  Should  Know'  (1875)  ; 
'Health  Notes  for  Students'  (1883);  < Physiol- 
ogy Practicums'   (1895);  etc. 

Wilder,  Marshall  Pinckney,  American 
horticulturist:  b.  Rindge,  N.  H.,  22  Sept.  1798; 
d.  Boston,  Mass.,  16  Dec.  1886.  He  was  en- 
Kiged  as  a  merchant  in  the  West  India  trade  at 
Boston  after  1825,  in  1839  was  chosen  to  the 
State  legislature,  was  president  of  the  State 
senate  in  1850,  and  in  1849  served  as  member 
of  the  Executive  Council.  He  was  prominent 
in  the  organization  of  the  Constitutional  Union 
Party,  was  a  delegate  to  the  convention  which 
nominated  Bell  and  Everett  in  i860,  and 
throughout  the  Civil  War  was  a  firm  supporter 
of  the  Union.  He  founded  the  Massachusetts 
Agricultural  Society,  the  Iklassachusetts  Agri- 
cultural College,  and  was  active  in  the  move- 
ment which  resulted  in  the  establishment  of 
the  Massachusetts  Institute  of  Technology.  He 
was  author  of  numerous  articles  on  horticulture, 
and  lectured  extensively  on  the  subject.  Among 
his  published  addresses  may  be  mentioned  'The 
Hybridization  of  the  Camellia  and  Its  Varie- 
ties'   (1847). 

Wilder,  Marshall  Pinckney,  American 
professional  entertainer:  b.  Geneva,  N.  Y.,  19 
Sept.  1859.  His  occupation  was  at  first  that  of 
a  stenographer,  but  he  abandoned  it  in  order 
to  become  a  drawing-room  entertainer,  in  which 
capacity  he  has  been  widely  popular.  He  has 
published  'People  I've  Smiled  With.' 

Wilderness,  The  Battle  of  the.  On  9 
March  1864  President  Lincoln  handed  to  Gen. 
Grant  his  commission  as  lieutenant-general,  and 
two  days  later  placed  him  in  command  of  all  the 
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armies  of  the  United  States.  Grant  made  imme- 
diate preparations  for  an  early  campaign  to  be 
conducted  simultaneously,  east  and  west.  He 
made  his  headquarters  with  the  Army  of  the  Po- 
tomac. Before  coming  to  the  East  he  had  ex- 
pressed himself  as  favoring  a  coast  movement, 
south  of  James  River,  and  an  advance  on  Rich- 
mond on  that  line.  After  his  arrival  at  Wash- 
ington and  a  study  of  tlie  problem  he  proposed 
to  act  with  the  Army  of  the  Potomac  on  what 
was  known  as  the  overland  route  from  the  Rap- 
idan  to  the  James,  while  Gen.  Butler,  with 
30,000  men,  should  ascend  James  River  from 
Fort  Monroe,  and  establish  himself  in  an  in- 
trenched position  near  City  Point,  whence  he 
could  operate  against  Richmond  and  its  com- 
munications'with  the  south,  and  at  a  proper  time 
form  a  junction  with  the  Army  of  the  Potoinac, 
moving  down  from  the  north.  At  the  same  time 
Gen.  Sigel,  commanding  troops  in  West  Vir- 
ginia and  the  Slienandoah  Valley,  was  instructed 
to  form  two  columns,  one  of  10,000  men,  under 
Gen.  Crook,  to  move  from  the  -Kanawha  and 
operate  against  the  Virginia  and  East  Tennessee 
Railroad,  the  other  7,000  strong,  under  Sigel,  in 
person,  to  advance,  as  far  as  possible,  up  the 
Shenandoah  Valley,  to  draw  detachments  from 
Lee.  Grant's  main  reliance,  however,  was  the 
Army  of  the  Potomac,  which,  30  April  1864,  was 
composed  of  the  Second,  Fifth  and  Sixth  corps 
of  infantry  and  a  cavalry  corps,  commanded  re- 
spectively by  Gens.  W.  S.  Hancock,  G.  K.  War- 
ren, John  Sedgwick,  and  P.  H.  Sheridan.  The 
Ninth  corps.  Gen.  A.  E.  Burnside,  united  with 
the  Army  of  the  Potomac  on  6  May,  but  acted 
under  the  immediate  orders  of  Gen.  Grant,  until 
the  24th,  when  it  became  a  part  of  the  Army  of 
the  Potomac.  The  strength  of  the  army,  includ- 
ing the  Ninth  corps,  30  April,  was  118,769  officers 
and  men,  with  316  guns.  The  army  was  com- 
manded by  Gen.  George  G.  Meade.  Formed  in 
battle  line,  two  ranks  deep,  with  one  third  in  re- 
serve, it  would  cover  a  front  of  21  miles.  Its 
train  of  4,000  wagons  was  65  miles  long.  The 
assigned  duty  of  this  army  was  to  attack  the 
Army  of  Northern  Virginia,  and  by  constant 
hammering  destroy  it  and  take  Richmond.  The 
Army  of  Northern  Virginia,  commanded  by  Gen. 
R.  E.  Lee,  was  composed  of  the  First,  Sec- 
ond and  Third  infantry  corps,  commanded  by 
Gens.  J.  Longstreet,  R.  S.  Ewell,  and  A.  P. 
Hill.  A  cavalry  corps  of  two  divisions  (Wade 
Hampton's  and  Fitzhugh  Lee's)  was  commanded 
by  Gen.  J.  E.  _  B.  Stuart.  The  most  re- 
liable estimate  gives  Lee's  strength,  present 
for  duty,  on  i  May  1864,  as  48,700  infantry, 
4,854  artillery,  and  8,399  cavalry,  an  aggregate 
of  61,953  officers  and  men,  with  224  guns.  On 
1  May  the  Army  of  the  Potomac  was  encamped 
in  the  vicinity  of  Culpeper  Court  House,  be- 
tween the  Rapidan  and  the  Rappahannock,  and 
the  Ninth  corps  on  the  railroad  from  Man- 
assas Junction  to  the  Rappahannock.  Lee's 
army  lay  south  of  the  Rapidan,  Ewell's  corps 
above  Mine  Run,  and  A.  P.  Hill's  on  Ewell's 
left,  highe:*up  the  Rapidan.  Longstreet's  corps 
was  near  Gordonsville.  Stuart's  cavalry  lay 
along  the  lower  Rappahannock.  Lee's  head- 
quarters were  near  Orange  Court  House,  70 
miles  from  Richmond.  Lee's  army  being  the 
first  objective,  it  was  finally  determined  to  cross 
the  Rapidan,  turn  his  right  and  compel  him  to 
fall  back  toward  Richmond  or  come  out  of  his 
intrenchments  and  give  battle  on  open  ground. 


The  principal  objection  to  this  movement  was 
the  difficulty  presented  by  the  Wilderness,  a  for- 
est of  unusually  dense  growth,  with  an  almost 
impenetrable  undergrowth,  where  infantry  could 
pass  with  great  difficulty,  and  where  cavalry  and 
artijlery  could  not  be  used.  It  was  thought  to 
avoid  this  difficulty  by  moving  at  night,  crossing 
the  Rapidan  and  getting  through  the  Wilderness 
before  Lee  could  discover  the  movement  and 
intercept  it  by  moving  on  the  Orange  turnpike 
and  Orange  plank  road.  These  two  roads  lead 
from  Orange  Court  House  down  the  Rapidan 
toward  Fredericksburg.  They  follow  the  gen- 
eral direction  of  the  river  and  are  almost  paral- 
lel to  each  other;  the  turnpike  nearest  the  river 
atid  the  plank  road  a  short  distance  south  of  it 
Grant's  proposed  route  lay  directly  across  these 
two  roads  along  the  western  borders  of  the  Wil- 
derness. The  movement  began  at  midnight  of  3 
May.  Hancock's  Second  corps,  preceded  by 
Gregg's  cavalry  division,  crossed  the  Rapidan  at 
Ely's  Ford  and  moved  to  Chancellorsville,  where 
the  entire  corps  with  its  trains  had  arrived  by 
noon  of  the  4th.  Warren's  corps,  preceded  by 
Wilson's  cavalry  division,  crossed  the  river  at  Ger- 
manna  Ford  and  marched  to  Wilderness  Tavern, 
at  the  intersection  of  the  Germanna  road  by  the 
Orange  turnpike.  It  reached  its  position  by  3 
P.M.  of  the  4th.  Wilson's  cavalry  was  thrown 
forward  to  Parker's  Store  on  the  Orange  plank 
road.  Sedgwick's  Sixth  corps  followed  War- 
ren's across  the  Germanna  Ford  and  halted  a 
short  distance  beyond  it.  The  crossing  of  the 
river  was  very  gratifying  to  Grant  who  regarded 
it  as  a  g^eat  success,  and  it  removed  from  his 
mind  the  most  serious  apprehension  he  had 
entertained  "that  of  crossing  the  river  in  the 
face  of  an  active,  large,  well-appointed  and  ably 
commanded  army,  and  how  so  large  a  train  was 
to  be  carried  through  a  hostile  country  and  pro- 
tected." At  noon  of  the  4th  Grant  knew  that 
Lee  was  aware  of  his  movement,  upon  which 
he  sent  a  despatch  to  Burnside  to  make  a  forced 
march  from  beyond  the  Rappahannock  to  Ger- 
manna Ford,  and  by  the  morning  of  the  sth  his 
advance  was  crossing  the  Rapidan.  The  orders 
for  the  5th  were  for  Sheridan,  with  two  divisions 
of  cavalry,  to  move  against  the  Confederate  cav- 
alry, near  Hamilton's  crossing,  and  at  5  a.m. 
Wilson's  cavalry  division  was  to  move  to  Craig's 
Meeting  House,  and  reconnoitre  the  Orange 
pike  and  plank  roads,  and  other  roads  on  his 
right  and  left.  Hancock's  Second  corps  was 
to  march  from  Chancellorsville  to  Shady  Grove 
ChurcW  and  extend  its  right  toward  Parker's 
Store,  on  the  Orange  plank  road,  to  which  point 
Warren's  corps  was  ordered  to  advance  from 
Wilderness  Tavern.  Warren,  in  turn,  was  to 
extend  his  right  toward  Sedgwick's  Sixth  corps, 
which  was  ordered  to  Wilderness  Tavern.  Gen. 
Lee  interfered  with  the  full  execution  of  these 
orders.  He  had  been  expecting  Grant  to  move 
on  his  right  and  when  he  saw  on  the  morning  of 
the  4th  that  the  movement  was  being  made, 
determined  to  attack  him  before  he  could  get 
o.ut  of  the  Wilderness  and  ordered  Ewell  to 
march  by  the  Orange  pike  and  A.  P.  Hill  down 
the  plank  road,  and  that  night  Ewell  bivouacked 
within  five  miles  of  Wilderness  Tavern,  and 
Hill's  advance  division  halted  for  the  night  at 
Mine  Run,  seven  miles  from  Parker's  Store,  on 
the  plank  road,  and  about  ten  from  the  intersec- 
tion of  the  Brock  road.  Longstreet  moved  from 
near  Gordonsville  at  4  p.m.    Stuart's  cavalry  was 
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drawn  in  and  ordered  to  cover  the  Confederate 
right.  On  the  morning  of  the  sth  Ewell  con- 
tinued his  march  on  the  Orange  pike,  under 
instructions  to  regulate  his  march  with  that  of 
A.  P.  Hill,  on  the  plank  road,  and  both  informed 
that  it  was  not  desired  to  bring  on  a  general 
engagement  before  Longstreet  came  up,  who  was 
under  orders  to  follow  Hill  on  the  plank  road. 
When  Ewell  was  two  miles  from  the  Wilderness 
Tavern,  he  halted,  as  he  was  three  or  four  miles 
farther  advanced  than  Hill.  Warren  had  dis- 
covered that  the  Confederates,  under  Ewell,  were 
in  force  two  miles  beyond  Wilderness  Tavern 
and  before  7  a.m.  had  informed  Meade  of  the 
fact,  who  ordered  Warren  to  make  an  attack 
with  his  whole  force.  Sedgwick  was  directed 
to  move  up  by  a  cross  road,  attack  the  enemy 
and  connect  with  Warren  on  the_  turnpike,  and 
a  despatch  was  sent  to  Hancock,  informing  him 
of  what  had  become  known  and  directing  him  to 
halt  at  Todd's  Tavern,  until  further  develop- 
ments. Warren  had  started  early  in  the  morn- 
ing for  Parker's  Store,  on  the  Orange  plank  road, 
and  when  near  it  Crawford's  division  had  been 
ordered  to  halt  in  a  good  position  on  high 
ground,  and  finding  that  Wilson's  cavalry  at 
Parkers  Store  needed  assistance  Crawford  threw 
forward  a  skirmish  line  that  encountered  the 
flankers  of  A.  P.  Hill's  corps.  Soon  after  8  A.M. 
Crawford  was  informed^  by  Warren  that  Griffin's 
and  Wadsworth's  divisions  would  attack  Ewell 
on  the  turnpike  and  he  was  ordered  to  join  in  it 
with  one  of  his  brigades.  Between  9  and  10 
A.M.  Hancock  was  ordered  to  move  up  the  Brock 
Road  to  the  Orange  plank  road  and  be  pre- 
pared to  move  out  that  road  toward  Parker's 
Store,  and  about  the  same  hour  three  brigades 
of  Gen.  Getty's  division  of  Sedgwick's  corps 
were  ordered  from  the  Wilderness  Tavern  to 
the  intersection  of  the  Brock  road  with  the 
Orange  plank  road,  and  directed  to  move  out 
the  latter  road  and  attack  the  enemy,  and,  if  they 
could,  drive  them  back  beyond  Parker's  Store. 
As  described  by  Humphreys,  "The  Brock  road 
begins  on  the  Orange  pike  about  a  mile  east 
of  the  old  Wilderness  Tavern,  and  runs  in  a 
southeast  direction  to  Spottsylvania  Court  House, 
intersecting  the  Germanna  plank,  the  Orange 
plank,  the  Furnace,  the  Catharpin  and  other 
roads  running  in  a  southwest  and  south  direc- 
tion.* Ewell  had  formed  for  battle  across  the 
Orange  pike  when  about  noon  Warren  opened 
the  attack.  Griffin's  division  advancing  on  both 
sides  of  the  pike  struck  Johnson's  division,  broke 
it  and  drove  it  back.  _  Rode's  division  was 
thrown  in  on  Johnson's  right,  south  of  the  pike, 
and  supported  by  Early,  who  was  formed  across 
the  pike,  the  line  was  re-established.  After  a  se- 
vere and  bloody  fight  Griffin  was  driven  back,  los- 
ing many  prisoners  and  two  guns.  Wadsworth's 
division  which  had  advanced  on  the  left  of 
Griffin,  lost  direction,  exposed  its  left,  and  was 
thrown  back  in  confusion.  McCandless'  brigade 
of  Crawford's  division,  attempting  to  unite  with 
Wadsworth's  left,  was  nearly  surrounded  by 
Ewell's  right  and  fell  back  with  heavy  losses, 
and  Crawford's  entire  division  had  to  be  drawn 
in.  Thus  all  the  ground  gained  by  Warren  was 
given  up  and  he  assumed  a  new  line  somewhat 
in  rear,  but  still  in  front  of  Wilderness  Tavern, 
with  his  right  on  the  Orange  pike.  He  had  lost 
more  than  3,000  men.  On  his  right  Gen. 
Wright's  division  of  Sedgwick's  corps  came  up 
early  in  the  afternoon,  and  with  Neill's  brigade 


of  Getty's  division  formed  within  300  y^ds  of 
Ewell's  front,  and  repulsed  one  of  his  attacks. 
Soon  after  this  Seymour's  brigade  of  Rickett's 
division  came  up  on  the  right  of  Neill,  and  about 
5  P.M.  two  brigades  of  Sedgwick  attacked 
Ewell's  left  and  were  repulsed. .  Meanwhile  Gen. 
Getty,  who  had  arrived  at  the  crossing  of  the 
Brock  road  and  the  plank  road,  had  been 
ordered  to  attack.  Heth's  Confederate  division 
was  in  his  front  supported  by  Wilcox's.  Han- 
cock, who  had  been  ordered  from  Todd's  Tav- 
ern, 10  miles  distant,  by  the  Brock  road,  was 
instructed  to  support  Getty,  drive  A.  P.  Hill  be- 
yond Parker's  Store  and  connect  with  Warren's 
left.  It  was  3.15  P.M.  when  Getty  received  his 
order  to  attack.  Meanwhile  Hancock's  advance 
had  arrived  and  began  intrenching  on  the  Brock 
road.  At  4.15  Getty  advanced  to  the  attack 
through  the  thick  woods,  and  had  gone  less  than 
400  yards  beyond  the  Brock  road,  when  he  be- 
came hotly  engaged  with  Heth's  division. 
Although  Hancock  had  not  completed  his  dis- 
positions he  moved  forward  to  Getty's  support 
and  the  fight  became  fierce  and  deadly  at  very 
close  quarters,  and  continued  until  near  8  p.m., 
when  darkness  put  an  end  to  the  fierce  contest. 
Hancock  had  not  gained  much  g^round,  but  Hill's 
lines  had  been  broken,  and  his  right  driven  back 
by  two  brigades  of  Barlow's  division.  While 
Hancock  and  Getty  were  engaged,  Wadworth's 
division  had  been  ordered  in  a  southeast  direc- 
tion to  strike  the  flank  of  the  Confederates  en- 
gaging them,  but  did  not  become  seriously 
engaged  and  was  halted  by  darkness,  about  a  half  ' 
mile  from  the  Brock  road.  The  Union  army  ' 
had  fought  in  detachments,  with  no  connection 
of  its  corps  or  divisions.  Grant  said  that  he  had 
never  seen  such  hard  fighting,  but  prepared  to 
renew  it  next  day,  and  Hancock,  Warren  and 
Sedgwick  were  ordered  to  attack  at  s  o'clock 
next  morning,  and  Burnside  was  ordered  to 
have  two  divisions  in  position  between  Warren 
and  Hancock  so  as  to  advance  with  them.  Each 
corps  commander  was  advised  of  the  instruc- 
tions given  to  the  others.  To  note  briefly  the 
action  of  the  cayalry  on  the  Sth :  Wilson's  divi- 
sion, after  leaving  500  men  at  Parker's  Store 
had  proceeded  toward  Craig's  Meeting  House, 
on  the  Catharpin  road,  and  was  driven  back  on 
that  road  as  far  as  Todd's  Tavern.  Gen.  Gregg 
had  found  nothing  at  Fredericksburg,  but  bad 
discovered  two  brigades  of  cavalry  falling  back 
from  Hamilton's  Crossing  to  Lee's  right  flank, 
and  fell  back  to  Todd's  Tavern  before  3  p.m. 
to  check  the  enemy  pursuing  Wilson,  and  drove 
them  back  beyond  Corbin's  bridge. 

During  the  night  of  the  sth  Ewell's  and 
Hill's  corps  strengthened  their  intrenchments 
and  put  artillery  in  position,  and  a  few  minutes 
before  s  A.M.  of  the  6th  opened  the  second  day's 
fight  by  an  attack  upon  the  Union  right,  which  ■ 
was  promptly  met  by  the  advance  of  Wright's 
division  of  the  Sixth  corps,  which  made  two 
vigorous  assaults  against  the  Confederate  left, 
which  were  repulsed  with  severe  loss.  Warren 
made  several  attacks  on  Ewell's  right  which  were 
repulsed.  These  persistent  and  unsuccessful 
attacks  were_  continued  until  after  10  o'clock, 
when  Sedgwick  and  Warren  were  directed  to 
suspend  them,  to  strengthen  their  intrenchments 
and  throw  up  new  works,  in  order  that  a  part 
of  their  troops  might  be  available  for  ao  attack- 
ing force  to  move  from  the  vicinity  of  Han- 
cock's  right,  which  had  been  desperately  eo* 
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gaged.  Hancock  had  disposed  Gibbon's  and 
Barlow's  divisions,  both  under  command  of 
Gen.  Gibbon,  to  defend  bis  left  flank  against 
an  apprehended  attack  by  Longstreet,  and  at  5 
A.M.  launched  Birney's,  Mott's  and  Getty's  di- 
visions, all  under  Gen.  Birney,  along  the  Orange 
plank  road,  Wadsworth's  division  of  Warren's 
corps  at  the  same  time  advancing  on  Birney's 
Tight  They  fell  upon  Heth's  and  Wilcox's 
divisions  of  Hill's  corps  with  great  fury  and 
after  a  desperate  contest  broke  them  and  drove 
them  a  mile  and  a  half,  through  the  dense 
woods,  under  heavy  loss,  and  back  on  the  trains 
and  artillery,  and  Gen.  Lee's  headquarters.  Just 
before  Hill's  troops  gave  way  the  head  of  Long- 
street's  corps,  which  had  marched  nearly  all 
night,  came  upon  the  field  at  Parker's  Store,  and 
was  hastened  along  the  plank  road  to  relieve 
the  divisions  of  Heth  and  Wilcox.  Kershaw's 
division  was  in  the  lead  and  began  to  form  on  the 
right  of  the  road.  Humphreys  says :  "The  advance 
through  the  forest,  undergrowth,  and  swamps 
more  than  a  mile,  in  a  hot  contest,  had  sepa- 
rated and  disordered  Hancock's  corps,  and  Bir- 
ney's left,  met  in  this  condition  by  Kersha\y's 
division,  was  not  only  brought  to  a  standstill, 
but  at  some  points  swayed  back  and  forward, 
until  at  length  Kershaw,  himself  leading  his 
division,  forced  Birney's  left  back  as  far  as  his 
centre.  Wadsworth's  advance  had  crowded 
many  of  Birney's  troops  to  the  south  side  of 
the  plank  road,  so  that  the  greater  part  of  his, 
Birney's,  command  was  on  the  left  of  that  road. 
Field's  division  of  Longstreet's  corps  following 
close  on  Kershaw's  division,  some  of  it  coming 
on  the  gn'ound  at  double-quick,  was  formed  on 
the  Confederate  leit  of  the  plank  road,  and,  ad- 
vancing, at  once  became  hotly  engaged  with 
Birney's  right  and  Wadsworth's  troops,  Gregg's 
Texans  and  Benning's  Georgians  in  the  lead, 
bearing  the  brunt  of  the  fight  and  losing  heavily 
in  killed  and  wounded.  R.  H.  Anderson's 
division  of  Hill's  corps,  following  Field's  divi- 
sion, formed  on  the  same  part  of  the  line,  one 
portion  uniting  with  Field's  troops  in  the  attack, 
the  other  portion  supporting.  It  was  when  Han- 
cock's troops  were  partially  checked  by  the 
fresh  troops  of  Longstreet  that  the  necessity 
of  readjusting  his  formation  became  imperative. 
Regiments  were  separated  from  their  brigades 
and  mixed  with  others,  and  the  line  of  battle 
was  very  irregular,  and  commanders  were  in 
this  way  losing  the  control  of  their  troops. 
This  was  about  half  past  six  o'clock."  At  9  A.M. 
Hancock  again  attacked  with  the  divisions  of 
Birney,  Mott,  Wadsworth,  Stevenson's  of  Bum- 
side's  corps,  and  three  brigades  of  Gibbon's 
division  and  though  fighting  furiously  made  no 
headway,  and  at  11  o'clock  the  firing  on  his  front 
died  away.  Meanwhile  Longstreet  had  discov- 
ered that  Hancock's  left  extended  but  a  short 
distance  from  the  plank  road  and  he  moved  a 

?art  of  his  command  to  the  right  to  attack 
lancock's  left  and  rear,  the  flank  movement 
to  be  followed  by  a  general  advance  of  his  entire 
corps.  The  attack  first  fell  on  the  left  of  the 
advanced  line  held  by  Frank's  brigade,  partly 
across  the  Brock  road,  which  was  fairly  over- 
run and  brushed  away;  it  then  struck  the  left 
of  Mott's  division,  which  in  turn  was  driven 
back  in  confusion  to  the  Brock  road,  and 
the  confusion  spread  to  the  troops  on  the 
right,  and  Hancock  was  compelled  to  withdraw 
his  entire  corps  to  the  Brock  road  from  which 


they  had  advanced  in  the  morning,  where  they 
were  re-formed  in  two  lines  behind  their  in- 
trenchments.  Wadsworth,  on  the  right  of  Han- 
cock, made  heroic  efforts,  but  his  troops  broke, 
and  while  striving  to  rally  them  he  was  mortally 
wounded  and  died  within  the  Osnfederate  lines 
next  day.  When  this  movement  had  succeeded 
Longstreet  ordered  a  general  advance,  and  while 
riding  at  the  head  of  column,  moving  by  the 
flank  down  the  plank  road,  when  opposite  the 
force  that  had  made  the  flank  movement,  which 
were  drawn  up  parallel  with  the  road,  about 
60  yards  from  it,  a  volley  was  fired  which  killed 
Gen.  Jenkins,  commanding  the  leading  brigade 
of  Field's  division,  and  severely  wounded  Gen. 
Longstreet.  Gen.  Lee  soon  came  up,  postponed 
the  attack  to  a  later  hour  and  extended  his  line 
so  that  its  right  rested  on  the  unfinished  Orange 
Railroad.  Meanwhile  a  brigade  of  the  Ninth 
corps,  which  had  been  sent  to  the  left,  under 
Gibbon,  swept  down  in  front  of  Hancock's  line 
from  left  to  right  and  cleared  it  of  the  enemy. 
In  the  action  of  the  previous  day  there  had 
existed  an  interval  between  Warren  on  the 
turnpike  and  Hancock  on  the  plank  road, 
through  which  Burnside  was  expected  to  ad- 
vance and  attack  Hill  and  Longstreet  in  flank, 
but  in  advancing  through  the  woods  the  enemy 
was  encountered  on  a  wooded  crest  near  the 
plank  road.  An  attack  was  not  deemed  advis- 
able and  Bumside's  troops  were  moved  farther 
to  the  left  It  was  not  till  afternoon  and  after 
Hancock's  repulse  that  they  became  engaged, 
without  accomplishing  much,  and  toward  even- 
ing they  fell  back  and  intrenched.  The  lull  that 
had  followed  the  successful  attack  of  Longstreet 
gave  Hancock  time  to  re-establish  his  position, 
now  strengthened  by  fresh  troops  sent  by  Gen. 
Meade,  and  Hancock  was  directed  to  renew  the 
fight  at  6  P.M.  But  again  Lee  anticipated  the 
Union  commander,  and  at  4.15  p.m.,  having  got- 
ten well  in  hand  the  troops  of  Longstreet  and 
Hill,  he  advanced  in  force  against  Hancock's 
intrenched  lines,  until  he  came  within  100  yards 
of  the  front  one,  when  he  opened  a  severe  fire, 
which  was  heaviest  on  Hancock's  left,  and  at 
the_  end  of  half  an  _  hour  a  portion  of  Mott's 
division  and  of  a  brigade  of  Birney's  gave  way 
in  disorder.  The  moment  this  break  occurred 
the  Confederates  pushed  forward  and  Ander- 
son's brigade  of  Field's  division  took  possession 
of  that  part  of  the  first  line  of  intrenchments 
and  planted  their  colors  on  them.  Near  the  point 
where  the  line  was  broken  through  a  fire  had, 
during  the  afternoon,  sprung  up  in  the  woods, 
and  at  the  time  of  Lee's  atttack  had  com- 
municated to  ihe  log  breastworks  on  that  part 
of  the  line.  At  the  critical  moment  they  became 
a  mass  of  flames,  which  could  not  be  extin- 
guished and  which  extended  for  many  hundred 
yards  to  the  right  and  left.  The  heat  and  smoke 
were  driven  by  the  wind  into  the  faces  of  the 
Union  troops,  preventing  them  on  portions  of  the 
line  from  firing  over  the  parapet,  and  at  some 
points  obliged  them  to  abandon  it.  It  was  this 
condition  of  affairs  that  permitted  Anderson's 
brigade  to  seize  a  part  of  the  breastworks,  from 
which  they  were  quickly  driven  by  Carroll's  bri- 
gade, which  was  near  at  hand  and  which  rushed 
upon  them  at  the  double-quick.  By  5  p.m.  Lee's 
troops  had  been  completely  repulsed  in  Han- 
cock's front,  and  fell  back  with  heavy  losses  in 
killed  and  wounded.  Just  before  dark  Ewell 
moved  two  brigades  of  Early's  division  around 
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the  rjht  of  Sedgwick's  corps,  held  by  Ricketts' 
division,  and  in  co-operation  with  the  rest  of 
Early's  division,  succeeded  in  forcing  Ricketts 
back  in  some  confusion,  capturing  Gens.  Shaler 
and  Seymour,  brigade  commanders,  and  a  large 
number  of  their  men.  Wright's  division,  also, 
was  thrown  into  some  disorder  but  Wright  re- 
stored order  and  Early  drew  back  and  formed 
a  new  line  in  front  of  his  old  one.  During  the 
night  an  entirely  new  line  was  taken  up  by  the 
Sixth  corps,  its  front  and  right  thrown  back,  a 
change  which  was  conformed  to  by  the  right 
of  the  Fifth  corps.  On  the  left  Sheridan's  and 
Stuart's  cavalry  had  some  severe  fighting  at  and 
near  Todd's  Tavern  (q.v.)  in  which  Sheridan 
had  the  advantage.  On  the  morning  of  the  7th 
reconnoissances  were  made  of  the  Confederate 
position  which  was  found  well  intrenched, 
neither  commander  showed  any  disposition  to 
renew  the  fight  on  that  field,  and  Grant  decided 
to  continue  the  movement  by  the  left  flank,  and 
when  darkness  came  the  Union  columns  began 
their  march  for  Spottsylvania  Court  House 
(q.v.).  The  Union  troops  engaged  numbered 
about  loiLOOo;  the  Confederates  numbered  about 
60,000.  "The  Union  losses,  as  officially  reported, 
•were  2,246  killed,  12,037  wounded,  and  3,383 
missing,  an  aggregate  of  17,666.  The  Confed- 
erate reports  are  very  incomplete;  the  most  re- 
liable estimate  places  their  entire  loss  at  7,750. 
Consult:  'Official  Records,'  Vol.  XXXVI.; 
Humphreys,  *The  Virginia  Campaign  of 
1864-5' ;  The  Century  Compan/s  'Battles  and 
Leaders  of  the  Civil  War,'  Vol.  IV.;  Swinton, 
<The  Army  of  the  Potomac' ;  Walker,  'History 
of  the  Second  Army  Corps';  Grant,  'Personal 
Memoirs,'  Vol.  II.;  Pennypacker,  'Life  of  Gen. 
Meade';  Long,  'Life  of  Gen.  Lee';  Gordon, 
'Reminiscences  of  the  Civil  War.' 

E.  A.  Carman. 

Wilderness  Route,  in  American  history, 
a  famous  emigrant  road  or  trail  from  the  At- 
lantic seaboard  to  Ohio  through  Cumberland 
Gap.  Thousands  of  emigrants  passed  over  this 
road  to  Ohio  and  Kentucky.  The  "Wilderness 
Road*  was  marked  out  by  Daniel  Boone.  In 
1775  the  Transylvania  Company,  with  Colonel 
Richard  Henderson  as  head,  engaged  Boone  to 
mark  out  a  road  from  Fort  Wautaga,  on  a  branch 
of  the  Holston,  to  the  Kentucky  River,  where 
the  company's  newly-purchased  lands  lay.  "This 
I  accepted,"  wrote  Boone,  "and  undertook  to 
mark  out  a  road  in  the  best  passage  through 
the  wilderness  to  Kentucky  with  such  assistance 
as  I  thought  necessary  to  employ  for  such  an 
important  undertaking." 

Wildes,  Frank,  American  naval  officer:  b. 
Boston,  Mass.,  17  June  1843;  d.  on  steamer 
China,  off  San  Francisco,  Cal.,  6  Feb.  1903.  He 
was  graduated  from  the  United  States  Naval 
Academy  in  1863,  served  in  the  W-est  Gulf 
squadron,  and  later  on  the  monitor  Chick- 
asaw. He  was  promoted  master  in  1866,  be- 
came commander  in  1880,  was  in  charge  of  the 
Portsmouth,  N.  H.,  navy  yard  in  1885-8,  and  in 
1894  was  commissioned  captain.  He  commanded 
the  cruiser  Boston  at  the  Asiatic  Station  in 
1895-8,  and  served  under  Dewey  at  the  battle 
of  Manila,  i  May  1898.  In  1901  _  he  was  ad- 
vanced to  the  ^rade  of  rear-admiral,  was  as- 
signed to  the  Asiatic  Station  as  junior  squadron 
commander,  and  in  1903  was  ordered  home  on 
sick-leave,  but  died  on  the  way. 


Wildfowl,  in  modern  usage  water-birds, 
as  ducks,  geese,  and  swans,  pursued  by  gun- 
ners for  sport  or  for  market.  American  meth- 
ods of  wild  fowling  will  be  found  given  where 
these  birds  are  described  (see  Duck,  etc.)  An 
interesting  method  in  Europe,  still  extensively 
pursued  in  some  parts  of  England,  at  the  Fens, 
is  by  decoying  wild  ducks  in  large  trap-ponds. 
The  pond  is  constructed  in  a  secluded  place, 
well  sheltered  by  trees,  and  with  a  plentiful 
supply  of  reeds  and  sedges.  From  this  pond 
pipes  or  narrow  passages  are  led,  60  to  80  yards, 
gradually  narrowing  toward  the  termination. 
Above,  the  pipe  is  bridged  and  covered  by  a 
light  network,  and  at  its  termination  it  ends 
in  a  tunnel  net,  which  is,  as  a  rule,  carried  out 
on  to  the  land.  Decoy  ducks,  which  come  to  be 
fed  at  the  call  of  the  attendants,  are  used  to 
entice  their  wild  neighbors  into  the  pipe;  but 
the  decoy  dog  is  perhaps  a  more  valuable  ally 
of  the  fowler.  This  dog  is  named  a  "piper.* 
It  is  of  a  small  breed,  and  indulges  in  playful 
gambols  by  the  side  of  the  pipe,  appearing  now 
and  then  in  advance  of  the  fowl,  which,  led  by 
curiosity,  swims  onward  toward  the  dog,  and 
is  thus  drawn  toward  the  terminal  net.  The 
dog  preserves  a  perfect  silence  during  its  ma- 
neuvers. Devices  of  the  same  character  are 
used  in  the  Orient,  especially  in  Japan.  An- 
other Old  World  method  is  by  employing  the 
stalking  horse,  still  used  in  some  parts  of  Eng- 
land;  the .  body  of  the  horse  —  which  requires 
special  training  for  its  work  —  being  used  to 
conceal  the  sportsman  from  the  game.  Consult: 
Sanford  and  Van  Dyke,  'Water  Fowl,'  Amer- 
ican Sportsman's  Library  (New  York  1903) ; 
Grinnell,  'American  Duck-shooting'  (New  York 
1901)  ;  Elliot,  'The  Wild  Fowl  of  the  United 
States,  Etc'  (New  York  1898)  ;  Mayer,  'Sport 
with  Rod  and  Gun'  (New  York  18^)  ;  Affalo, 
'Sport  in  Europe'   (London  1901). 

Wiley,  Harvey  Washington,  American 
ehemist:  b.  Kent,  Ind.,  18  Oct.  1847.  He  was 
graduated  from  Hanover  College  in  1867;  from 
the  Indiana  Medical  College  in  1872 ;  from  Har- 
vard in  1873 ;  and  in  1878-9  studied  abroad, 
chiefly  at  the  University  of  Berlin.  He  was 
professor  of  chemistry  at  Purdue  University  in 
1874-83,  and  in  1881-3  was  also  State  chemist 
of  Indiana.  Since  1883  he  has  been  chief  chem- 
ist of  the  United  States  department  of  agri- 
culture, occupying  also  the  position  of  professor 
of  agricultural  chemistry  at  the  graduate  school 
of  Columbia  University  since  1895.  He  has 
been  secretary  of  the  Association  of  Official 
Agricultural  Chemists  since  1889;  was  president 
of  the  American  Chemical  Society  in  1893-5; 
and  is  connected  with  various  other  scientific 
organizations.  He  has  made  a  specialty  of  sugar 
and  glucose  investigations  and  has  been  inter- 
ested in  the  prevention  of  food  adulteration. 
He  has  published:  'Songs  of  Agricultural 
Chemists'  (1892);  'Principles  and  Practice  of 
Agricultural  Chemistry'   (3  vols.,  1894-7)  ;  etc. 

Wiley  University,  an  institution  for  the 
education  of  the  colored  race,  located  in  Mar- 
shall, Texas.  It  was  founded  in  1873  by  the 
Freedmen's  Aid  and  Southern  Educational  So- 
ciety of  the  Methodist  Episcopal  Church,  by 
which  it  is  now  chiefly  supported.  It  is  open  to 
both  men  and  women.  It  has  elementary,  sec- 
ondary, and  collegiate  departments,  and  normal. 
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commercial,  and  industrial  courses.  The  Col- 
legiate Department  confers  the  degrees  of  A.B. 
and  B.L.  Industrial  work  and  mstruction  is 
given  in  carpentry,  bricklaying,  printing,  and 
sewing  and  cooking.  The  grounds  and  build- 
ings in  1903-4  were  valued  at  $40,000;  a  build- 
ing for  general  purposes  was  erected  in  igoo-l. 
The  income  in  1910  amounted  to  $16,000;  the 
librar>'  contained  6,000  volumes;  the  students 
numbered  623,  and  the  faculty  28. 

Wil'frid,  or  Wilfrith,  Saint,  Anglo-Saxon 
prelate:  b.  about  634;  d.  Oundle,  Northampton- 
shire, 709.  He  studied  at  Lindisfarne,  became 
a  monk  and  in  653  accompanied  Benedict  Bis- 
cop  to  Rome  in  order  to  obtain  an  authoritative 
answer  to  the  question  of  the  proper  time  for 
celebrating  Easter.  On  his  return  he  obtained 
from  Alchfrid,  king  of  Northumbria,  a  grant 
of  land  and  a  monastery  at  Ripon,  and  here  he 
was  ordained  priest  in  664.  In  this  same  year 
he  took  a  leading  part  in  the  conference  at 
Whitby,  where  he  persuaded  the  king  to  decree 
that,  in  the  celebration  of  Easter,  the  Roman 
usage  should  be  substituted  for  that  of  the  Scot- 
tish Church,  which  had  hitherto  prevailed  in 
Northumbria.  At  this  time  also  the  king  ap- 
pointed him  archbishop  of  York,  but  having 
gone  to  France  to  be  consecrated  by  a  bishop 
holding  orthodox  views  on  the  Easter  question, 
he  found  on  his  return  that  his  see  was  occu- 
pied by  one  of  the  opposite  party,  and  he  did 
not  get  possession  till  669.  Becoming  obnoxious 
to  King  Egfrid  (who  had  succeeded  Alchfrid 
in  670),  the  king,  to  reduce  his  influence,  di- 
vided his  diocese  into  three,  and  when  Wilfrid 
opposed  this  proceeding,  deprived  him  of  his 
see  altogether  (6^).  Wilfrid  thereupon  set  out 
for  Rome  to  obtain  from  the  pope  a  reversal  of 
the  king's  act  of  deposition.  Having  been 
driven  by  a  storm  on  the  coast  of  Friesland,  he 
preached  to  the  people  (who  had  no  difficulty  in 
understanding  the  Anglo-Saxon)  with  such  ef- 
fect that  all  the  princes  and  many  thousands 
of  the  people  offered  themselves  for  baptism. 
Having  reached  Rome  he  easily  obtained  from 
the  pope  the  desired  decision,  but  during  the 
reign  of  Egfrid  remained  under  persecution  or 
in  exile;  in  687,  however,  Aldfrid,  who  had 
succeeded  Egfrid,  reinstated  him.  But  Aldfrid 
also  in  course  of  time  was  offended  by  his  devo- 
tion to  Rome,  and  Wilfrid  was  again  deposed 
in  691.  He  then  made  another  journey  to  Rome, 
and  did  not  return  till  705.  Consult:  Eddis, 
<Vita  Wilfridi,>  in  'Historians  of  York,>  Vol.  I. 
<Rolls  Series' ;  Bright,  'Early  English  Church 
History'  (3d  ed.  1897);  Hunt,  <The  English 
Church  from  its  Foundation  to  the  Norman 
Conquest'    (1899). 

Wilhelm  Meisters  (vTl'helm  mis'terz)  Ap- 
prenticeship, a  novel  by  Goethe.  The  first 
part  was  published  in  1796,  after  having  occu- 
pied Goethe's  attention  for  20  years;  its  sequel, 
*Wilhelm  Meisters  Wanderjahre'  (travels) 
appeared  1821-9.  The  central  idea  of  this  great 
work  is  the  development  of  the  individual  by 
means  of  the  most  varied  experiences  of  life. 
There  is  no  plot  proper,  but  in  a  series  of  bril- 
liant episodes  the  different  stages  of  the  hero's 
spiritual  growth  arc  brought  before  the  reader. 
Wilhelm  Meister  is  a  young  man  with  many 
admirable  qualities  of  character,  but  passionate 
and  emotional,  somewhat  unstable,  lacking  re- 
flection and  proper  knowledge  of  the  world. 
Vol.  jo — 28 


The  book  gives  a  richly  colored  picture  of  the 
life  of  Goethe's  time. 

Wilhelmina  I.,  vil-hel-m^'na  (Wilhelmina 
Helene  Pauline  Marie),  queen  of  the  Neth- 
erlands: b.  The  Hague  31  Aug.  1880.  She  is 
the  daughter  of  King  William  III.  of  the  Neth- 
erlands by  his  second  wife,  Emma  of  Waldeck. 
She  became  queen  on  the  death'of  her  father  in 
1890,  but  as  she  had  not  attained  her  majority 
her  mother  ruled  as  queen-regent;  Wilhelmina 
meanwhile  was  carefully  educated  under  the 
best  tutors.    Shortly  after  her  i8th  birthday,  on 

6  Sept.  1898,  she  was  crowned  queen  at  Amster- 
dam. Her  charming  personality  and  strength  of 
character  have  made  her  very  popular  with  her 
people;  she  has  also  been  strongly  influenced 
by  her  mother,  who  is  equally  well  loved  by 
the  people.  In  February  1901  she  was  married 
to  Henry  Frederick,  Duke  of  Mecklenburg- 
Schwerin. 

Wilhelmshaven,  virhelms-ha-fen,  Ger- 
many, town  and  naval  station,  on  the  northern 
coast  of  the  duchy  of  Oldenburg,  at  the  west 
entrance  of  the  Bay  of  Jade;  40  miles  north- 
west of  Bremen,  with  which  it  is  connected 
by  rail.  In  1853  the  land  was  bought  from 
Oldenburg  by  Prussia,  and  the  town  laid  out 
in  1856;  It  was  first  used  as  a  naval  station  in 
the  Franco-Prussian  war,  and  since  then  has 
been  made  a  fortress  of  the  first  rank.  The 
harbor  and  fortifications  have  been  built  at 
great  cost,  as  the  ground  is  soft  and  marshy, 
and  without  natural  advantages.  The  harbor 
basin,  which  is  artificially  constructed  and 
walled  with  granite,  is  connected  with  the  bay 
by  a  canal,  and  contains  three  large  dry  docks; 
it  is  defended  by  forts  and  provided  with  a 
torpedo  station.  The  naval  workshops  are  lo- 
cated here  and  naval  stores  are  kept  here. 
There  is  also  a  commercial  harbor  connected 
with  the  naval  harbor,  but  the  town  has  not 
yet  attained  any  commercial  importance.  Pop. 
about  25,000. 

Wilibrord,  wil'I-brord,  or  Willibrod,  Saint, 

English  missionary,  called  the  apostle  of  the 
Friesians:  b.  Northumbria  about  657;  d.  about 
738.  He  was  brought  up  in  St.  Wilfred's 
monastery  at  Ripon,  spent  13  years  in  Ireland, 
and  at  33  with  several  associates  embarked  as 
a  missionary  ior  Friesland,  where  he  was  warmly 
welcomed  by  the  Franconian  prince  Pepin. 
Wilibrord  made  two  visits  to  Rome  (692  and 
695),  and  on  the  latter  occasion  was  made 
bishop  by  Pope  Sergius  over  all  the  converted 
Friesians.  In  that  part  of  Friesland  under  the 
rule  of  the  Franks,  he  founded  many  Christian 
churches,  some  of  which  were  destroyed  a  few 
years  later  in  consequence  of  the  successes  of 
the  pagan  Friesians.  He  was  buried  in  the  mon- 
astery of  Echternach,  near  Treves,  and  is  com- 
memorated in  the  Roman  Catholic  Church  on 

7  November. 

Wilkes,  wllks,  Charles,  American  naval 
officer  and  explorer:  b.  New  York  1798;  d. 
W^ashington  8  Feb.  1877.  He  entered  the  navy 
as  a  midshipman  in  1818,  served  on  the  Mediter- 
ranean Station  in  1819-20,  in  the  Pacific,  1821-3, 
and  was  then  selected  for  separate  command. 
In  1826  he  was  promoted  lieutenant,  and  in  1830 
vvas  appointed  to  take  charge  of  the  govern- 
ment charts  and  instruments.  In  1S38  he  was 
pui  in  command  of  an  expedition  for  exploring 
and  surveying  the  Southern  seas,  the  first  scien- 
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tific  expedition  ever  fitted  out  by  the  United 
States  government.  During  the  next  five  years 
the  expedition  visited  Madeira,  Rio  de  Janeiro, 
Terra  del  Fuego,  Chile,  Peru,  the  Paumota 
group,  Tahiti,  Tutuila  and  the  Samoan  group. 
New  South  Wales,  the  Antarctic  regions.  New 
Zealand,  the  Fiji  group,  the  Sandwich  (Ha- 
waiian) Islands,  the  Columbia  River,  Willa- 
mette Valley,  the  coast  of  California,  the  Phil- 
ippine Islands,  Sulu  archipelago,  Saint  Helena, 
Singapore,  and  the  Polynesian  Islands.  The 
results  of  the  expedition  were  published  in  19 
Volumes,  those  on  'Hydrography'  and  'Mete- 
orology' being  written  by  Wilkes  himself,  who 
also  wrote  the  'Narrative  of  the  United  States 
Exploring  Expedition'  (1845).  Wilkes  claimed 
to  have  discovered  an  Antarctic  continent,  but 
the  claim  has  been  disputed.  In  1843  he  was 
made  commander,  in  iSss  a  captain,  and  at  the 
beginning  of  the  Civil  War  in  i86i  was  placed 
in  command  of  the  San  Jacinto,  in  which  he 
went  to  the  West  Indies  in  search  of  the  Con- 
federate vessel  Sumter.  On  8  November  of 
that  year  he  took  the  Confederate  commis- 
sioners Mason  and  Slidell  from  the  British  mail 
steamer  Trent.  (See  Trent  Affair.  The.)  In 
1862  Wilkes  was  in  command  of  the  Potomac 
flotilla,  and  afterward  of  the  flying  squadron 
that  operated  against  blockade-runners.  In  July 
1862  he  was  promoted  commodore,  in  1864  was 
placed  on  the  retired  list,  and  thereon  in  July 
1866  became  rear-admiral.  Besides  those  above 
mentioned  his  publications  _  are:  'Western 
America,  Includine  California  and  Oreeron' 
(1849)  ;  and  'The  theory  of  the  Wind'  (1855). 

Wilkes,  John,  English  politician:  b.  Lon- 
don 1727;  d.  December  1797.  He  was  the  son 
of  a  wealthy  distiller,  and  was  educated  at  the 
University  of  Leyden.  In  1757  he  was  returned 
to  Parliament  as  member  for  Aylesbury  and  in 
1762  attained  considerable  reputation  bv  the 
publication  of  a  paper  entitled  the  'North 
Briton,'  in  which  the  administration  of  Lord 
Bute  was  severely  attacked.  These  papers  has- 
tened the  resignation  of  Lord  Bute.  April  1763, 
and  the  same  month  the  'North  Briton'  com- 
mented on  the  king^'s  speech  in  such  caustic 
terms  that  a  prosecution  was  determined  upon. 
Wilkes,  among  others,  was  apprehended;  but 
he  asserted  the  illegality  of  the  warrant,  and 
refusing  to  answer  interrogatories,  was  com- 
mitted to  the  Tower.  Some  days  after,  he  was 
brought  by  writ  of  habeas  corpus  before  the 
court,  and  was  ordered  discharged  on  the 
ground  that  his  privilege  as  a  member  of  Par- 
liament had  been  violated.  On  the  next  meet- 
ing of  Parliament,  however,  a  special  law  was 
passed  to  sanction  Wilkes'  prosecution,  and  in 
January  1764  he  was  expelled  from  the  House 
of  Commons.  A  second  charge  was  also 
brought  against  him  for  printing  an  obscene 
poem,  entitled  an  'Essay  on  Woman.'  and  he 
was  found  guilty  of  blasphemy  as  well  as  libel. 
As  he  had  by  this  time  withdrawn  to  France 
and  did  not  appear  to  receive  sentence,  he  was 
outlawed.  He  made  vain  attempts  to  procure 
the  reversal  of  his  outlawry ;  but  trusting  to  his 
popularity  ventured  to  return  on  a  change  of 
ministry  ('1768).  He  was  elected  to  Parlia- 
ment for  Middlesex,  but  before  he  could  take 
his  seat  was  committed  to  prison  to  fulfil  the 
sentences  previously  passed  upon  him,  and  not 
long  after  was  expelled  from  the  House  for  an 
allegel   libel  upon  the   secretary  of  state   and 


secretary  at  war.  Three  times  after  this  he  was 
re-elected  within  a  few  months,  but  the  House 
of  Commons  persisted  in  keeping  him  out,  and 
after  the  third  election  the  '»ther  candidate,  al- 
though he  had  got  but  a  smau  minority  of  the 
votes,  was  declared  duly  returned.  In  1770  he 
was  released  from  his  imprisonment  He  was 
now  more  tnan  ever  the  idol  of  the  people.  He 
was  elected  alderman  of  London,  sheriff  of 
Middlesex,  and  finally  mayor  Ti774).  In  1774 
he  was  again  elected  to  Parliament  for  Middle- 
sex, and  allowed  to  take  his  seat,  which  he  held 
till  1790.  His  last  triumph  was  obtained  in 
1782,  when  the  resolutions  respecting  the  dis- 
puted Middlesex  election  were  ordered  to  be 
expunged  from  the  journal  of  the  House  of 
Commons.  From  the  year  1779  he  was  cham- 
berlain of  the  city  of  London.  Wilkes,  as  a 
writer  and  speaker,  did  not  reach  beyond  medi- 
ocrity. His  private  character  was  very  licen- 
tious, but  he  possessed  elegant  manners,  fine 
taste,  ready  wit,  and  pleasing  conversation. 
His  'Letters  and  Speeches'  were  published  by 
himself  in  1786;  and  much  light  is  thrown  upon 
his  conduct  by  the  'Letters  from  the  Year  1774 
to  the  Year  1796  to  His  Daughter'  (1894). 
His  correspondence  was  also  published  (1805), 
with  a  memoir  bv  Almon.  Consult :  Fitzgerald, 
'The  Life  and  Times  of  John  Wilkes,  M.P.> 
(ig"" 


Wilkes-Barre,  Pa.,  county-seat  of  Luzerne 
County,  and  regarded  as  the  most  beautiful  town 
in  the  State;  on  the  north  branch  of  the  Sus- 
quehanna River,  and  on  the  Central  railroad  of 
New  Jersey,  the  Wilkes-Barre  and  Eastern,  the 
Delaware  and  Hudson,  the  Wilkes-Barre  and 
Hazleton,  the  Delaware,  Lackawanna  and  West- 
ern, the  Lehigh  Valley,  the  Lackawanna  and 
Wyoming  Valley,  and  the  Pennsylvania  rail- 
roads; 145  miles  northwest  of  Philadelphia,  and 
176  miles  northwest  of  New  York  city.  It  was 
first  settled  in  1769  by  New  England  people, 
mainly  from  Connecticut,  under  the  auspices  of 
The  Susquehanna  Company,  and  was  named  in 
honor  of  John  Wilkes  and  Isaac  Barre  (q.q.v.), 
members  of  the  British  Parliament.  During  the 
Revolutionary  War  the  settlers  were,  with  few 
exceptions,  foyal  to  the  patriot  cause.  July 
3,  1778,  the  male  inhabitants  of  Wyoming  Val- 
ley, who  were  assembled  at  Forty  Fort  to  repel 
an  invading  foe,  were  attacked  near  the  fort  (^on 
Abraham's  Plains,  some  seven  miles  from  Wilkes- 
Barre)  bjj  a  battalion  of  British  Rangers  with 
their  'Indian  allies,  and  were  badly  defeated. 
The  Wyoming  Monument,  erected  near  the  field 
of  battle,  commemorates  the  valor  of  the  Amer- 
icans who  fought  on  this  bloody  field.  Follow- 
ing the  surrender  of  Forty  Fort,  on  July  4,  1778, 
Wilkes-Barre  was  almost  wholly  destroyed  by 
the  enemy.  Wilkes-Barre  was,  in  the  period  of 
1769  to  1784,  the  center  of  the  controversy  be- 
tween Connecticut  and  Pennsylvania,  each  State 
claiming  territorial  jurisdiction  over  the  Wyom- 
ing region  (see  Pennsylvania:  Historv).  and 
was  the  scene  of  several  conflicts  during  that 
controversy,  being  almost  entirely  destroyed  by 
fire  at  one  time  in  1784.  It  was  gradually 
rebuilt  and  was  incorporated  as  a  borough  in 
1806;  its  growth  has  been  rapid  since  the  Civil 
War;  and  in  1871  it  was  incorporated  as  a  city. 
It  is  situated  near  the  center  of  Wyoming  Val- 
ley (q.v.),  in  the  midst  of  picturesque  scenery. 
Wilkes-Barre  is  the  birth-place  of  the  anthra- 
cite coal-mining  industry.    It  was  here  the  dis- 
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covery  was  made  that  there  existed  on  this  con- 
tinent such  a  mineral  as  anthracite  (or  "stone 
coal"  as  it  was  early  called).  Here  anthracite 
was  first  used  for  fires  in  naileries  and  black- 
smiths' shops;  and  was  thus  used  for  upward 
of  20  years  before  the  existence  of  anthracite 
in  any  part  of  Pennsylvania  save  Wyoming  Val- 
ley was  known.  Here  anthracite  first  came  into 
use  as  a  fuel  for  domestic  purposes.  Wilkes- 
Barre  lies  in  the  Seventh  Anthracite  Mining 
District  of  Pennsylvania,  and  from  the  37  mines 
and  washeries  in  operation  in  the  district  in 
1903  there  were  produced  4,926473  long  tons  of 
coal.  The  manufacturing  and  mechanical  in- 
dustries of  the  city  are  also  large;  the  census 
for  igoo  reported  438  establishments,  with  a 
combined  invested  capital  of  $10,501,537.  Among 
these,  silk  and  lace  mills,  axle-works,  foundries 
and  machine  shops,  and  wire-rope  works  are 
the  most  important.  The  city  also  contains 
breweries,  manufactories  of  cotton  goods,  and 
the  Lehigh  Valley  railroad  shops.  There  arc 
three  national  banks,  and  six  savings  banks  and 
trust  companies  working  under  State  charters. 
The  city  is  well  built  and  has  a  public  square 
containing  four  acres  and  a  park  ("The  River 
Common")  containing  35  acres  along  the  river 
front.  In  the  vicinity  of  the  city  are  the  Wy- 
oming Monument,  already  mentioned,  the  old 
Forty  Fort  Church,  Harvey's  Lake  (the  largest 
lake  in  Pennsylvania)  and  other  points  of  his- 
toric interest.  The  notable  public  buildings  are 
the  city  hall,  courthouse,  jail,  post-office,  ar- 
mory of  the  Ninth  Regiment,  N.  G.  P.,  and 
Memorial  Hall.  The  city  has  a  number  of 
charitable  institutions,  including  two  hospitals  — 
one  the  City  Hospital,  and  the  other  Mercy  Hos- 
pital (under  the  management  of  the  Roman 
Catholics) ;  a  Home  for  Friendless  Children, 
and  a  Home  for  Homeless  Women.  It  has  20 
public  school  buildings,  including  the  high-school 
building  erected  in  1S90,  in  which,  in  addition 
to  the  usual  studies,  instruction  in  manual  train- 
ing is  given.  It  has  also  six  Roman  Catholic 
parish  schools,  and  is  the  seat  of  Harry  Hillman 
Academy  (for  boys),  the  Wilkes-Barre  Insti- 
tute (for  girls),  the  Wilkes-Barre  Business  Col- 
lege, the  New  Century  School  of  Correspondence 
and  two  Roman  Catholic  academies  for  girls  — 
Saint  Mary's,  connected  with  Saint  Mary's  Con- 
vent, and  Saint  Ann's,  connected  with  Mal- 
linckrodt  Convent.  There  are  two  large  public 
libraries  —  The  Osterhout  Free  Library  (having 
reference  and  circulating  departments),  and  the 
reference  library  of  the  Wyoming  Historical  and 
Geological  Society.  In  addition,  the  Law  and 
Library  Association,  the  Young  Men's  Christian 
Association  and  other  organizations  have  library 
collections.  The  government  of  the  city  is  vested 
in  a  mayor,  a  select  council  and  a  common  coun- 
cil ;  the  appointing  power  rests  largely  with  the 
mayor.  Pop.  (1890)  37.7i8;  (1900)  51,721; 
(1910)  67,105.  But,  elbowing  the  city  on  all  its 
boundaries  are  boroughs  and  hamlets,  so  that, 
within  a  radius  of  nine  miles  from  the  center  of 
Wilkes-Barre,  there  is  a  population  of  approxi- 
mately 200,000.  Oscar  J.  Harvey. 

Wilkie,  wilTcT,  Sir  David,  Scottish  painter: 
b.  Cults,  Fifeshire,  18  Nov.  1785;  d.  at  sea,  off 
Gibraltar,  I  June  1841.  In  1799  he  entered  the 
Trustees'  Academy,  Edinburgh,  where  he 
studied  for  several  vears.  In  1804  he  returned 
home  and  painted  'Pitlessie  Fair,'  the  first  of 
that  class  of  works  for  which  he  became  famous. 


In  180S  he  went  to  London,  taking  with  him 
the  ^Village  Recruit,>  which  at  length  found 
a  purchaser  for  £6.  The  Earl  of  Mansfield  pur- 
chased his  ^Village  Politicians,*  which  at  the 
Royal  Academy  (1806)  excited  universal  ad- 
miration. It  was  succeeded  by  the  <  Blind  Fid- 
dler,' and  among  i:ie  works  painted  between 
this  period  and  1821  may  be  mentioned  the 
< Rent  Day*  (1807);  'Blindman's  Buff>  (1813); 
'Distraining  for  Rent'  (i8ij);  'The  Penny 
Wedding'  (1818);  the  'Reading  of  the  Will' 
(1820);  and  the  'Chelsea  Pensioners,'  beg^n 
in  1817  and  finished  in  1821,  for  the  Duke  of 
Wellington.  Among  the  most  noted  of  his  later 
pictures  are  the  'Entrance  of  George  IV.  into 
Holyrood' ;  the  'Spanish  Council  of  War' ;  and 
the  'Maid  of  Saragossa.'  In  1836  William  IV. 
created  him  a  knight.  In  1840  he  made  a 
journey  to  the  East,  and  on  the  way  home  was 
attacked  by  fever  at  Malta,  and  died  at  sea. 

Wilkins.  wil'kinz,  Mary  Eleanor.  See 
Freeman,  M.Mty  Eleanor  Wilkins. 

Wilkinsburg,  wTl'kinz-berg,  Pa.,  borough, 
Allegheny  County;  on  the  Pennsylvania  Rail- 
road; five  miles  east  of  Pittsburg.  It  was 
formerly  called  McNairville,  and  Rippeyville, 
and  was  given  its  present  name  in  honor  of 
William  Wilkins,  secretary  of  war  in  1843-5; 
it  was  incorporated  as  a  borough  in  1887.  Its 
business  interests  are  identified  with  those  of 
Pittsburg,  and  it  is  almost  entirely  a  residen- 
tial town;  it  contains  a  national  bank  with  a 
capital  of  $50,000.  It  is  the  seat  of  a  home  for 
aged  women  (Protestant)  and  of  the  United 
Presbsrterian  Home  for  the  Aged;  and  there  is 
a  high  school,  established  in  1898.  Pop.  (1910) 
18,924. 

>yilkinson,    wTl'kin-son,    Henry    Spenser, 

English  author:  b.  Manchester,  England,  i  May 
1853.  He  was  educated  at  Owens  College, 
Manchester,  and  at  Merton  College,  Oxford, 
and  in  1880  was  called  to  the  bar.  He  was  on  ' 
the  staff  of  the  Manchester  Guardian,  1883-92, 
and  since  1891;  has  been  on  the  staff  of  the 
London  Morning  Post.  His  writings  include: 
'Essays  Toward  the  Improvement  of  the  Vol- 
unteer Forces'  (i886>;  'The  Brain  of  an 
Army'  ( 1890)  ;  'The  Great  Alternative,  a  Plea 
for  a  National  Policy'  ( 1894)  ;  'The  Nation'3 
Awakening'  (1896);  'British  Policy  in  South 
Africa'  (1899) ;  'War  and  Policy'  (1900) ; 
'The  Nation's  Need,  Chapters  on  Education' 
(edited,  1903)  ;  etc. 

Wilkinson,  James,  American  soldier:  b. 
Benedict,  Md.,  1757;  d.  near  City  of  Mexico 
28  Dec.  1825.  He  studied  medicine  in  Philadel- 
phia, and  in  1775  enlisted  in  Washington's 
army.  He  became  intimate  with  Benedict  Ar- 
nold and  Aaron  Burr,  and,  having  received  a 
captain's  commission,  joined  Arnold's  expedition 
to  Canada.  He  was  later  appointed  to  the 
staff  of  Gen.  Gates,  was  promoted  colonel,  and 
subsequently  became  deputy  adjutant-general  of 
the  Army  of  the  Northern  Department.  In  the 
Saratoga  campaign  he  appropriated  as  his  own 
the  information  of  the'  Dritish  position  and 
strength  which  had  been  secured  by  Col.  John 
Hardin,  and  after  the  surrender  of  Burgoync 
was  commissioned  to  bear  the  news  to  Congress, 
carrying  with  him  also  the  recommendation  of 
Gates  that  he  be  appointed  brigadier-general. 
He  was  ii>  days  in  making  the  journey,  and 
the  news  was  a  week  old  when  he  delivered  his 
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message.  Congress  refused  to  g^rant  his  promo- 
tion at  that  time,  but  a  few  weeks  later,  through 
the  influence  of  Gates,  he  was  brevetted  briga- 
dier-general and  subsequently  was  appointed  sec- 
retary of  the  Board  of  War,  of  which  Gates 
was  also  a  member.  He  was  deeply  implicated 
in  the  Conway  Cabal  (q.v.),  which  his  indis- 
cretion betrayed,  and  was  then  forced  to  resign 
his  brevet  rank,  though  retaining  his  colonelcy. 
He  took  no  further .  active  share  in  the  war 
until    1779,   when   he   was  appointed  clothier- 

feneral,  an  office  which  he  resigned  in  1781. 
le  removed  to  Kentucky  in  17^4,  and  in  1786 
founded  Frankfort.  He  gained  considerable  po- 
litical influence  there,  intrigued  with  the  Span- 
ish government,  with  the  hope  of  forming  of 
the  Western  country  a  separate  republic  under 
the  protection  of  Spain.  His  reward  for  this 
betrayal  of  his  country  was  to  be  the  exclusive 
control  of  commerce  on  the  Mississippi  and  a 
yoarly  pension  from  the  Spanish  government. 
The  plot  was  to  be  consummated  at  the  conven- 
tion which  met  in  1788  for  the  purpose  of 
forming  a  c(>nstitution  for  the  new  state  of 
Kentucky.  Wilkinson's  influence,  however, 
proved  insuflicient,  and  the  plot,  becoming 
known  :o  other  leaders,  fell  through.  The  part 
of  Wilkinson  remained  a  secret,  and  though  he 
contmued  to  receive  his  pension  from  the  Span- 
ish government  until  1800,  he  applied  in  1791 
for  service  in  the  army.  His  treasonable  act 
not  being  known,  he  was  appointed  lieutenant- 
colonel,  served  in  the  Indian  wars  of  the  West, 
and  was  prominent  in  Anthony  Wayne's  cam- 
paign. He  was  promoted  brigadier-general  in 
1792,  and  in  1796  succeeded  Wayne  in  the  com- 
mand of  the  army.  After  the  acquisition  of 
Louisiana  he  was  appointed  in  1805  governor  of 
the  Territory  of  Louisiana  and  in  this  position 
engaged  with  Aaron  Burr  (q.v.)  in  the  latter's 
scheme  for  founding  an  empire  in  Mexico.  In 
1806  Wilkinson,  perceiving  an  opportunity  to 
drive  a  double  bargain,  betrayed  the  scheme 
to  the  President,  and  at  the  same  time  de- 
manded from  the  viceroy  of  Mexico  a  reward 
for  saving  that  kingdom  to  Spain.  The  asser- 
tions of  Burr  as  to  Wilkinson's  complicity  in 
the  plot  were  generally  believed,  but  at  that 
time  no  proof  of  his  guilt  was  obtainable, 
though  he  barely  escaped  indictment  on  the 
same  charge  with  Burr  in  1807.  Inquiry  con- 
cerning his  pension  from  the  Spanish  govern- 
ment was  made  in  that  year  upon  a  resolution 
of  John  Randolph,  but  he  was  exonerated. 
Charges  were  again  made  against  him  in  1810 
on  the  score  of  complicity  with  Burr  and  of 
receiving  pay  from  the  Spanish  government,  but 
he  was  finally  acquitted  in  December  181 1,  and 
resumed  command  in  the  army.  He  was  pro- 
moted major-general  during  the  War  of  1812, 
and  commanded  the  Canada  Expedition,  but 
proved  incompetent  and  in  1814  was  superseded. 
He  was  court-martialed  in  that  year  on  several 
serious  charges  —  neglect  of  duty,  conduct  un- 
becoming an  officer,  drunkenness,  etc.— but  in 
1815  was  acquitted  and  honorably  discharged 
from  the  army.  He  then  removed  to  the  City 
of  Mexico,  where  he  spent  the  remainder  of  his 
life.  He  published:  <The  Aaron  Burr  Con- 
spiracy Exposed'  (1808)  ;  and  'Memoirs  of  My 
Own  Times'  (1816).  Consult:  Clark,  <Proofs 
of  the  Corruption  of  Gen.  James  Wilkinson* 
(1809)  ;  Gayarre,  'Spanish  Dominion  in  Louis- 
iana'    (1854);    Gilmore,    'Advance-Guard    of 


Western  Civilization'  (1887);  Roosevelt,  'Win- 
ning of  the  West,'  Vol.  III.  (1894) ;  Green, 
'The  Spanish  Conspiracy'  (1891);  McCalebt 
'The  Aaron  Burr  Conspiracy'  (1903). 

Wilkinson,  Jemima,  American  religious 
visionary :  b.  Cumberland,  R.  I.,  1753 ;  d.  Jeru- 
salem, Yates  County,  N.  Y.,  i  July  1819.  She 
was  educated  as  a  Quaker  and  at  20,  after  a 
severe  attack  of  fever,  she  professed  that  she  had 
been  raised  from  the  dead,  that  her  carnal  life 
was  ended,  and  that  henceforth  her  body  was 
reanimated  by  the  spirit  and  power  of  Christ 
She  pretended  to  work  miracles,  and,  though 
entirely  illiterate,  induced  many  intelligent  peo- 
ple to  become  her  followers,  her  attractive  per- 
son and  extraordinary  tact  and  shrewdness  aid- 
ing her  in  maintaining  the  imposture.  In  1786^ 
at  a  meeting  of  her  disciples,  it  was  resolved 
to  found  a  colony  in  Yates  County,  N.  Y.,  in 
the  present  town  of  Torrey.  The  next  year 
25  of  her  followers  went  to  the  new  purchase, 
and  prepared  the  land  for  wheat.  In  1789  two 
of  the  number  purchased  14,000  acres  of  land  in 
that  vicinity,  to  which  was  afterward  added  the 
township  of  Jerusalem.  The  same  year  Jemima 
and  a  large  number  of  her  followers  came,  and 
a  house  was  erected  for  her.  She  had  taken  the 
name  of  the  "universal  friend,*  and  assumed  a 
costume  which  belonged  about  equall}r  to  either 
sex,  as  she  asserted  that  in  her  spirituaj  body 
there  was  no  sex.  She  was  accompanied  by 
two  "witnesses,"  Sarah  Richards  and  Rachael 
Miller.  She  exacted  from  her  followers  the 
most  complete  submission  and  the  most  menial 
services,  her  influence  over  them  being  prac- 
tically supreme.  A  farm  of  1,000  acres  was  set 
apart  for  her  special  use,  and  cultivated  freely 
by  her  followers.  She  insisted  on  the  Shaker 
doctrine  of  celibacy,  and  the  exercises  at  her 
religious  meetings  resembled  those  of  that  sect. 
She  never  relinquished  her  pretensions,  but  after 
some  years  her  influence  waned,  and  the  latter 
part  of  her  life  was  embittered  by  jealousies  and 
annoyances  which  she  bore  with  no  great  forti- 
tude. After  her  death  the  sect  was  entirely 
broken  up.  Consult:  Hudson,  'Jemima  Wilkin- 
son, a  Preacheress  of  the  i8th  Century'  (1821)  ; 
'Memoir  of  Jemima  Wilkinson'  (Bath,  N.  Y., 
1844). 

WQUnson,  Sir  John  Gardner,  English 
arclueologist :  b.  Haxendale,  Westmoreland,  S 
Oct.  1797;  d.  Llandovery,  Caermarthenshire,  29 
Oct.  1875.  He  was  educated  at  Harrow  and 
Oxford,  and  after  leaving  Oxford  lived  in  Egypt 
1821-33,  during  his  stay  making  a  thorough 
study  of  the  ancient  monuments  of  that  coun- 
try as  well  as  of  the  languages  and  manners  of 
the  modern  inhabitants.  The  most  important 
fruit  of  his  labors  was  a  work  entitled'  'Man- 
ners and  Customs  of  the  Ancient  Egyptians 
Derived  from  a  Comparison  of  the  Painting, 
Sculpture,  and  Monuments  Still  Existing,  with 
the  Accounts  of  Ancient  Authors'  (1837-41), 
which  still  remains  a  standard  authority  on  all 
that  relates  to  Egyptian  art.  His  later  works 
about  Egj'pt  are  of  a  more  popular  character. 
Among  them  are  'Modern  Egypt  and  Thebes' 
(1833),  afterward  abridged  and  published  as 
a  'Handbook  for  Travelers  in  Modem  Eg3T)t' 
(1847);  <A  Popular  Account  of  the  Ancient 
Egyptians'  (1853)  ;  and  'The  Egyptians  under 
the  Pharaohs'  (1851),  forming  a  supplement 
to    the    previous    work.    His    principal    other 
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works  are  *DaImatia  and  Montenegro*  (1848)  ; 
and  'Color,  and  the  Necessity  of  a  General  Dif- 
fusion of  Taste  Among  All  Classes'  (1858). 
He  was  knighted  in  1839.  The  collections  made 
by  him  were  given  in  part  to  the  British  Mu- 
seum, but  a  considerable  proportion  of  them  was 
presented  to  Harrow. 

Wilkinson,  William  Cleaver,  American 
educator:  b.  Westford,  Vt,  19  Oct  1833.  He 
was  graduated  from  the  University  of  Roches- 
ter in  1857,  was  ordained  in  the  Baptist  min- 
istry in  1859,  and  in  1859-61  was  pastor  of  the 
Second  Baptist  Church,  New  Haven,  Conn.  He 
was  professor  ad  interim  of  modern  languages  at 
the  University  of  Rochester  in  1863-4,  and  was 
engaged  in  pastoral  work  at  Cincinnati,  1863-6. 
He  was  professor  of  homiletics  and  pastoral 
theology  at  the  Rochester  Theological  Seminary 
in  1872-81,  was  engaged  in  literary  work  in 
1873-92,  and  has  since  been  professor  of  poetry 
and  criticism  at  the  University  of  Chicago.  He 
is  counsellor  of  the  Chautauqua  Literary  and 
Scientific  Circle  and  has  published:  'The  Dance 
of  Modem  Society'  (1868) ;  <A  Free  Lance  in 
the  Field  of  Life  and  Letters'  (1874);  'The 
Baptist  Principle'  (1881);  'Poems'  (1883); 
'Edwin    Arnold    as    Poetizer   and    Pagpanizer' 

fi88s) ;  'Classic  German  Course  in  English' 
1887)  ;  'The  Epic  of  SauP  (1891)  ;  'The  Epic 
of  Paul'  (1898)  ;  'The  Epic  of  Moses'  (1903)  ; 
etc. 

Wilkinso'nians.  See  Reugious  Sects. 
Will.  It  has  been  usual  to  classify  men- 
tal phenomena  under  the  three  headmgs  of 
cognition,  feeling,  and  will  or  conation.  In  the 
last  class  are  included  all  those  processes  in 
which  the  mind  is  regarded  as  effecting  some 
change  in  its  own  states,  or  in  the  physical 
environment  by  means  of  bodily  movements. 
These  changes  may  take  place  in  a  more  or 
less  clearly  conscious  way:  that  is,  in  producing 
changes  by  means  of  inner  or  outer  acts  of 
will,  we  may  be  more  or  less  explicitly  aware 
of  die  nature  of  the  result  to  be  attained,  and 
of  other  possible  lines  of  action.  It  is  an  essen- 
tial characteristic  of  the  states  that  we  name 
impulses  or  instincts  that  they  are  not  delib- 
erative. These  processes,  however,  as  expressions 
of  the  appetitive  or  active  powers  of  the  mind, 
are  conative  in  character.  Automatic  or  reflex 
acts,  on  the  other  hand,  being  brought  about 
without  any  mediation  of  consciousness,  cannot 
be  regarded  as  belonging  to  will  at  all.  In  im- 
pulse the  act  is  initiated  by  a  feeling  of  uneasi- 
ness or  craving  which  has  a  tendency  to  dis- 
charge immediately  in  some  movement  to  relieve 
this  feeling.  It  is  from  such  immediate  and  im- 
pulsive reactions  of  consciousness  that  those 
more  explicit  and  conscious  processes  that  we 
rail  voluntary  acts  develop.  We  are  not  born 
with  the  power  of  performing  voluntary  acts,  but 
this  is  a  progressive  acquirement  that  presup- 
poses an  experience  of  the  results  of  involun- 
tary acts,  and  the  means  of  obtaining  or  avoid- 
ing these  results.  The  development  of  will,  in 
the  true  sense  in  which  it  is  an  endowment  that 
belongs  only  to  rational  beings,  as  it  passes  from 
the  stage  of  impulse  and  instinct,  involves  a  grow- 
ing consciousness  of  the  relative  value  of  various 
ends,  and  also  of  the  means  that  may  be  used  for 
the  realization  of  these  ends.  The  development 
of  .will  is  thus  only  possible  through  the  de- 
velopment of  the  mind  as  a  whole.    Moreover, 


it  is  to  be  noted  that  this  development  implies 
further  the  systematic  integration  and  union  of 
the  rational  and  emotional  sides  of  mind  with 
its  active  or  conative  aspect.  As  mind  develops, 
all  of  its  functions  become  more  closely  and 
organically  connected.  * 

What  has  just  been  said  may  serve  to  show 
the  fallacy  in  the  view  of  the  older  psychology 
which  regarded  will  as  a  distinct  faculty,  op- 
posed, as  if  it  were  a  separate  department,  to 
feeling  and  cognition.  It  was  too  often  forgot- 
ten in  making  this  division  that  these  faculties 
were  not  each  sui  generis,  and  that  the  so-called 
•faculty*  is  only  an  abstraction  if  thought  of 
as  a  kind  of  entity  apart  from  the  concrete  pro^ 
cesses  of  consciousness.  Moreover,  the  emotional 
and  cognitive  states  of  mind  do  not  exist  in  sep' 
aration  from  the  conative  aspect,  but  the  latter 
is  necessarily  implicated  and  involved  in  them. 
It  has  been  one  of  the  most  important  achieve- 
ments of  recent  psychological  analysis  to  exhibit 
the  presence  of  will  in  various  intellectual  pro- 
cesses, like  perception,  association,  and  thinking, 
in  the  form  of  the  selective  activity  of  attention. 
The  true  view  then  is  that  cognition,  feeling, 
and  conation  are  "moments*  or  "aspects*  of 
mind  that  can  be  distinguished  by  analysis,  but 
which  exist  and  function  concretely  only  in  re- 
lation to  each  other.  At  the  present  time,  .psy- 
chologists are  not  ag^'eed  as  to  whether  it  is 
possible  to  discover  by  analysis  any  definite  cona- 
tive process  as  a  structural  element  in  conscious 
life,  corresponding  to  the  elementary  sensations 
or  feelings.  The  reality  and  functional  effi- 
ciency of  the  will  is  not  really  at  stake  in  this 
question,  however,  as  has  been  too  hastily  as- 
sumed by  certain  representatives  of  both  par- 
ties to  the  dispute.  Even  if  it  is  found  that  the 
processes  of  will  cannot  be  isolated  as  separate 
and  distinct  states  of  mind,  there  will  be  no 
^ound  for  denying  the  real  activity  of  the  sub- 
ject. The  truth  seems  to  the  present  writer  to 
be  that  will  cannot  properly  be  represented 
•in  the  form  of  one  particular  kind  of  mental 
content,  just  because  it  is  the  expression  of  the 
attitude  of  the  self  toward  all  mental  content. 

We  have  seen  that  those  processes  of  fully 
explicit  will  that  we  term  voluntary  acts  are 
always  accompanied  by  a  somewhat  clear  con- 
sciousness of  the  end  to  be  realized,  and  of  the 
relation  of  means  to  this  end.  Moreover,  in  a 
fully  deliberative  act  of  will,  there  is  also  a 
recognition  of  various  competing  possibilities 
and  a  conscious  relection  of  one  to  the  exclusion 
of  the  others.  Instead  of  allowing  an  impulse 
to  pass  at  once  into  action  rn  accordance  with 
the  immediate  demands  of  some  single  want  or 
uneasiness,  in  voluntary  states  consciousness 
takes  control,  looking  before  and  after  and  com- 
paring the  consequences  of  different  lines  of 
action.  In  many  cases  its  efficiency  and  control 
are  shown  by  checking  or  inhibiting  the  imme- 
diate impulse  by  the  thought  of  some  more  val- 
uable end  with  which  it  conflicts. 

How  are  such  volitions  to  bf  described  psy- 
chologically? What  actually  goes  on  when  a 
decision  is  voluntarily  made?  li  we  leave  out  of 
account  the  various  sensations  of  muscular 
strain  that  accompany  volitions,  we  may  say 
that  the  essence  of  the  act  consists  in  fixing 
one  alternative  and  holding  it  fast  before  us  by 
means  of  selective  attention.  This  attention  is  not 
passively  determined  by  the  greater  intensity  or 
immediate  attractiveness  of  one  object,  but  is 
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the  result  of  the  fullest  activity  of  the  subject, 
and  is  at  once  a  psychological  fact  and  a  moving 
force  in  the  external  world.  As  Prof,  ^fames 
remarks:  "We  do  not  first  have  a  sensation  or 
thought,  and  then  have  to  add  something  to  it  to 
get  a  movement.  Movement  is  the  natural  im- 
mediate effect  of  feeling,  irrespective  of  what 
the  quality  of  the  feeling  may  be.  It  is  so  in 
reflex  action,  it  is  so  in  emotional  expression,  it 
is  so  in  voluntary  life." 

The  Freedom  of  the  Will. —  The  vexed  prob- 
lem of  the  freedom  of  the  will  arises  from  the 
fact  that  there  seems  to  be  an  antagonism  be- 
tween the  demands  of  our  intellect  and  those 
of  our  moral  nature.  On  the  one  hand,  there 
is  the  requirement  that  all  phenomena  of  the 
inner  life,  like  those  of  external  nature,  shall 
be  capable  of  explanation  according  to  the  law 
of  cause  and  effect.  On  the  other  hand,  it  is 
maintained  that  if  morality  is  to  have  any 
meaning,  the  individual  must  be  free  and  thus 
responsible  for  his  acts.  In  favor  of  determin- 
ism, it  is  argued  that  the  mental  life  is  com- 
posed of  a  series  of  states  or  processes  that 
are  related  to  each  other  causally  just  as  are 
events  in  the  external  world;  this  is  the  neces- 
sary assumption .  of  psycholo^  and  of  all  the 
sciences  that  attempt  to  explam  the  mental  life. 
•Whenever  determination  by  necessary  laws 
ceases,  there  ceases  also  the  possibility  of  any 
explanation."  Moreover,  determinists  point"  out 
that  the  individual  is  moved  to  act  by  certain  mo- 
tives, and  that  these  motives  are  the  resultant  of 
certain  external  influences  as  modified  by  his 
character.  This  character  again  is  the  product  of 
previous  acts,  either  of  his  own  or  of  his  ances- 
tors; so  that  at  any  time  the  act  performed  is 
the  necessary  reaction  of  the  individual  in  the 
given  circumstances.  Furthermore,  it  is  main- 
tained that  there  is  an  unbroken  line  between 
acts  that  are  performed  from  instinct  or  im- 
pulse, and  where  consequently  there  can  be  no 
claim  made  for  freedom,  and  the  most  compli- 
cated and  deliberate  acts  of  will.  On  the  other 
side,  those  who  contend  for  freedom  argue  that 
we  have  no  right  to  consider  the  mind  of  map 
as  simply  a  part  of  nature  and  subject  like  it 
to  necessary  laws  of  causation.  They  urge 
in  support  of  their  position  that  personality,  the 
principle  of  intelligence  itself,  cannot  properly  be 
represented  as  one  factor  on  a  level  with  others, 
but  that  it  is  the  centre  from  which  the  very 
conception  of  law  springs,  and  on  another  side 
is  the  determining  ground  of  all  motives,  and 
furnishes  the  standard  by  which  theyare  eval- 
uated. Appeal  is  also  made  to  the  immediate 
conviction  of  freedom  that  is  present  in  all  gen- 
uine cases  of  willing.  Further,  it  is  said  that  it 
is  only  on  the  assumption  of  freedom  that  such 
terms  as  "responsibility,"  "duty,®  "obligation," 
and  "remorse"  have  any  meaning.  He  who  de- 
nies freedom,  then,  declares  the  experiences  de- 
noted by  these  words  to  be  illusory. 

It  is  impossible  to  give  in  the  present  article 
a  detailed  examination  of  these  arguments.  _  A 
few  remarks  may,  however,  be  added  regarding 
the  general  nature  of  the  problem  and  the  lines 
along  which  a  reconciliation  may  be  effected. 
In  the  first  place,  it  is  obvious  that  this  con- 
troversy is  a  special  phase  of  the  general  prob- 
lem of  mechanism  (q.v.)  and  teleology  (q.v.). 
Is  everything  to  be  explained  according  to  neces- 
sary laws  of  cause  and  effect,  or  is  it  possible 
without  doing  violence  to  this  principle  to  main- 


tain a  determination  according  to  ends  ?  If  it 
is  possible  for  the  individual  to  set  before  him- 
self the  ends  of  his  life,  and  to  work  for  their 
realization,  he  is  free  in  the  only  sense  in  which 
the  word  has  any  meaning.  If,  however,  his 
acts  are  determined  by  some  force  that  acts 
independently  of  him,  he  cannot  be  held  re- 
sponsible. Again,  determinism  is  the  only 
standpoint  from  which  psychology  as  a  natural 
science  can  proceed.  For  this  science  views  the 
mental  life  as  made  up  of  a  series  of  processes 
or  mental  phenomena.  Its  task,  therefore,  is  to 
discover  how  these  various  elements  are  linked 
together  according  to  causal  laws.  From  the 
very_  nature  of  its  postulates  it  is  impossible  to 
admit  that  there  is  any  break  in  the  line  of 
causes  and  effects:  every  "state  of  mind"  must 
be  explained  by  showing  that  it  stands  in  neces- 
sary relations  to  some  other  phenomena  belong- 
ing to  the  same  series.  But  this  is  to  look  at  the 
mind  from  the  outside,  as  composed  of  a  number 
of  phenomena,  or  mere  occurrences  in  time.  It  is, 
however,  possible  to  describe  mind  in  a  way  that 
is  truer  to  the  direct  experience  of  life,  as  a  sys- 
tem of  conscious  functions  or  a<;ts  in  which 
purposes  are  being  realized  and  ends  attained 
through  the  self-directed  activity  of  the  subject 
As  soon  as  this  point  of  view  is  taken  the 
causal  and  deterministic  position  is  left  behind, 
and  the  only  possible  assumption  is  that  of  self- 
determination  or  freedom.  The  conclusion  we 
have  reached  then  is  that,  so  long  as  we  regard 
mind  from  the  standpoint  of  psychology  as  a 
science,  everything  must  be  explained  causally, 
and  that  there  is  no  possibility  of  introducing  here 
the  conception  of  freedom.  But  we  have  also 
seen  that  this  standpoint  is  not  final,  but  that 
experience  can  be  more  adequately  interpreted 
as  a  process  in  which  a  conscious  subject  real- 
izes ends  that  he  himself  sets,  and  that  this  view 
necessarily  regards  mind  as  something  more 
than  a  series  of  causally  determined  phenomena. 
Bibliography. —  J.  S.  Mill,  'Examination  of 
Sir  W.  Hamilton  s  Philosophy' ;  'System  of 
Logic >  (Bk.  VI.)  ;  Bain,  'Emotions  and  Will' 
(1888)  ;  H.  Munsterberg,  'Die  Willenshandlung> 
(1888);  G.  T.  Ladd,  'Psychology  Descriptive 
and  Explanatory'  (1894);  Kant,  'Metaphysicof 
Morals';  J.  M.  Baldwin,  'Feeling  and  Will* 
(1891) ;  W.  James,  'Principles  of  Psychology^; 
Schneider,  <Der  menschliche  Wille>  (1882);  W. 
Wundt,  'Ethik' ;  and  'Essays' ;  J.  Martineau, 
'Types  of  Ethical  Theory.' 

J.  E.  Creichton, 
Professor  of  Philosophy,  Cornell  University. 

Will,  in  law,  is  a  disposition  made  by  a 
competent  person  known  as  the  testator  in  a 
form  prescribed  by  law,  of  property  over  which 
he  has  legal  power  of  disposition,  to  take  effect 
at  death.  Technically,  the  term  "Will*  is 
used  to  describe  an  instrument  which  disposes 
of  real  property,  while  "Testament*  is  used  to 
describe  one  that  disposes  of  personal  property, 
"Will  and  Testament*  including  both.  Broadly, 
and  by  common  use,  the  term  "Will"  covers 
both  meanings  and  is  accepted  as  describing  an 
instrument  that  disposes  of  both  realty  and  per- 
sonalty. Any  person  of  legal  age,  being  of 
sound  mind  and  memory  and  not  under  duress, 
may  make  a  will  disposmg  of  whatever  interest 
he  has  at  his  death  in  either  real  or  personal 
property.  All  wills  to  be  valid,  with  the  excep- 
tion of  a  favored  class  known  as  "Nuncupativa 
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Wills*  which  are  oral,  must  be  written  and 
signed  by  the  testator  and  witnessed  by  at  least 
two  persons  who  must  sign  in  the  presence  of 
the  testator  and  of  each  other,  and  are  not  bene- 
ficiaries under  the  will.  Oral  wills  are  permit- 
ted in  the  case  of  soldiers  and  sailors  in  actual 
service,  and  these  "nuncupative"  wills  are  defi- 
nite statements  of  the  will  of  the  maker  with 
two  or  more  witnesses,  who  shall  within  a  rea- 
sonable time  thereafter  reduce  the  statement  to 
•writing  and  sign  as  witnesses.  A  beneficiary 
cannot  be  a  competent  witness  to  a  nuncupative 
.  will.  A  will  may  be  altered  or  amended  by  the 
addition  of  the  further  wish  of  the  testator,  the 
amendment  being  known  as  a  "Codicil,®  which 
must  be  signed  by  the  testator  and  witnessed 
with  the  same  formality  as  the  original  will.  A 
will  may  be  revoked  by  the  testator  by  destroy- 
ing it,  such  as  by  canceling,  tearing,  burning, 
or  otherwise  mutilating  it,  or  by  making  a  new 
will,  which  later  will  invalidates  all  preceding 
■\vills.  The  destruction  of  a  later  will  revives  a 
former  will,  which  will  then  have  full  effect. 
In  some  States  the  subsequent  marriage  of  the 
testator  invalidates  a  will.  The  laws  of  the 
different  States  vary  as  to  the  provisions  for  the 
heirs  and  next  of  kin. 

A  will  may  be  written  in  any  language  that 
expresses  the  intention  of  the  testator.  It  need 
not  be  written  in  any  prescribed  form,  but  must 
show  the  intention.  It  may  be  written  in  any 
form  of  writing  material  or  on  several  pieces 
of  paper  if  their  sense  shows  them  to  be  con- 
nected each  to  the  other.  _  Separate  documents 
may  be  included  in  the  will  if  the  will  speaks 
of  their  incorporation  in  the  will  as  a  part  of  it, 
and  in  such  a  way  as  to  identify  the  documents. 
Publication  is  the  act  of  making_  known  in  the 
presence  of  witnesses  that  the  instrument  ex- 
ecuted is  the  will  of  the  testator.  It  is  not 
necessary  for  the  witnesses  to  know  the  con- 
tents of  the  will,  but  the  fact  that  it  is  the  will. 
Publication  is  not  necessary  in  all  States.  A 
will  usually  names  one  or  more  oersons  who 
shall  carry  out  the  will  of  the  testator.  This 
person  is  known  as  the  executor.  When  _  no 
person  is  named  in  the  will  the  court  appoints 
such  person,  who  is  known  as  the  administrator. 
At  the  death  of  the  testator  the  will  is  placed 
on  file  for  jjrobate  in  the  probate  or  surrogate 
court  A  will  is  construed  liberally,  the  words 
taken  in  their  plain  and  usual  sense,  and  the 
intention  of  the  testator  allowed  to  prevail 
■wherever  possible  to  understand  such  intention. 
Effect  is  given  to  every  part  of  a  will.  Rules  of 
construction  are  valuable  only  in  case  the  will 
is  contested.  Favor  is  shown  in  case  of  contest 
to  natural  heirs  and  next  of  kin.  Conditions 
may  be  made,  and  trust  estates  created,  and 
whatever  interest  the  testator  may  have  at  death 
may  be  disposed  of  by  will  during  his  lifetime 
to  take  effect  at  death.  When  a  testator  has  a 
large  estate  it  is  customary  to  have  his  will 
drawn  up  by  an  attorney  who  is  familiar  with 
rules  of  construction  and  of  evidence.  This  is 
not  necessary  to  the  validity  of  a  will,  which 
may  be  written  by  any  one  so  long  as  it  is  prop- 
erly signed  and  witnessed. 

Will-o'-the-wisp.     See  Ignis  Fatuus. 

Willamette,  wTI-a'met,  a  river  in  Oregon 
which  has  its  rise  in  Lane  County,  flows  nearly 
north  and  enters  the  Columbia  River  in  Colum- 
bia County,   in  the  northwestern  part  of  the 


State.  The  total  length  is  about  200  miles.  It 
is  navigable  for  large  steamers  to  Portland 
(q.v.),  15  miles  from  its  mouth. 

WiUard,  wH'ard,  Ashton  Rollins,  Ameri- 
can art  critic:  b.  Montpelier,  Vt.,  14  April  1858. 
He  was  graduated  from  Dartmouth  in  1879, 
removed  to  Boston  in  1887,  and  has  since  spent 
much  time  in  Europe.  In  1902  was  made  chev- 
alier of  the  Order  of  the  Crown  of  Italy.  His 
writings  include:  'Life  and  Work  of  Painter 
Domenico  Morelli>  (1895)  ;  <History  of  Mod- 
em Italian  Art>  (1898);  <Land  of  the  Latins' 
(1902) ;  etc. 

WiUard,  Edward  S..  English  actor:  b. 
Brighton,  Sussex,  1853.  His  first  appearance  on 
the  stage  was  made  at  Weymouth  in  1869,  but 
his  London  debut  was  not  made  until  i88i.  He 
became  manager  of  the  Shaftesbury  Theatre  in 
1889  and  in  1890  came  to  the  United  States, 
where  he  played  successfully  for  three  years. 
He  leased  the  Comedy  and  Garrick  Theatres  in 
London  in  1894  and  h^  since  made  several 
tours  of  the  United  States,  playing  various  lead- 
ing parts  under  his  own  manag^ement 

Willard,  Emma  Hart,  American  educator: 
b.  Berlin,  Conn.,  23  Feb.  1787;  d.  Troy,  N.  Y., 
IS  April  1870.  She  began  her  career  as  a 
teacher  in  1803,  subsequently  became  principal 
of  a  girls'  academy  at  Middlebury,  Vt,  and  in 
1809  was  married  to  Dr.  John  Willard.  She 
opened  at  her  home  in  Middlebury,  Vt,  in  1814, 
a  boarding  school  for  girls  in  which  she  intro- 
duced various  improvements  in  methods  of  in- 
struction and  also  taught  subjects  hitherto  not 
included  in  the  curriculum  of  girls'  schools. 
Desiring  a  broader  field  for  the  development  of 
her  ideas  of  education  she  addressed  to  the  New 
York  Legislature  in  1819  a  treatise  entitled  <A 
Plan  for  Improving  Female  Education.'  It 
was  an  able  exposition  of  excellent  ideas  and 
found  favor  with  Gov.  John  Clinton,  resulting 
in  the  establishment  in  that  year  of  a  seminary 
for  girls  at  Waterford,  N.  Y.,  which  was  in- 
corporated and  was  partially  supported  by  the 
State.  She  removed  to  Troy  in  1823  where  she 
was  presented  by  the  city  with  a  suitable  build- 
ing for  her  school,  henceforth  known  as  the 
Troy  Female  Seminary.  After  the  death  of  her 
husband  in  1825  she  conducted  the  business 
management  of  the  school  in  addition  to  her 
other  work  until  1838,  when  she  resigned  her 
duties  into  the  hands  of  her  son.  She  trav- 
eled in  Europe  in  1830,  assisted  in  founding  a 
school  for  girls  in  Athens,  Greece,  and  after- 
ward published  'Journal  and  Letters  from 
France  and  Great  Britain'  (1833),  the  proceeds 
of  which  she  presented  to  the  school.  She  was 
married  to  Dr.  Christopher  C.  Yates  in  1838, 
but  in  1843  she  secured  a  divorce  from  him  and 
resumed  her  former  name.  She  traveled  8,000 
miles  through  the  Southern  States  in  1846  en- 
gaged in  lecturing  before  conventions  of  teach- 
ers, and  in  1854  was  present  at  the  World's 
Educational  Convention  in  London.  Mrs.  Wil- 
lard is  one  of  the  most  prominent  figures  in  the 
history  of  higher  education  for  women  in  the 
United  States.  She  was  not  only  an  advocate 
of  advancement  but  a  practical  worker  for  it, 
and  brought  to  her  task  great  earnestness  of 
purpose,  coupled  with  high  abilities  and  execu- 
tive capacity.  Her  school-books  were  widely 
used  and  were  translated  into  European  and 
Asiatic  languages.    They  include:  'The  Wood- 
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bridge  and  Willard  Geogrraphies  and  Atlases* 
(1823)  ;  <History  of  the  United  States'  (1828)  ; 
'Treatise  on  the  Circulation  of  the  Blood' 
(1846) ;  'Last  Leaves  of  American  History* 
(1849);  'Astronomy'  (1853);  'Morals  for  the 
Young'  (1857)  ;  etc.  She  also  wrote  some  ex- 
cellent verse,  which  includes  the  famous  <  Rocked 
in  the  Cradle  of  the  Deep.'  A  statue  was  un- 
veiled to  her  memory  at  Troy  in  1895.  Consult 
John  Lord,  'Life  of  Emma  Willard'   (1874). 

Willard,  Frances  Elizabeth,  American 
educator  and  temperance  reformer:  b.  Church- 
ville,  N.  Y.,  28  Sept.  1839;  d.  New  York  18  Feb. 
1898.  She  was  graduated  from  the  Northwest- 
ern Female  College,  Evanston,  111.,  in  1859,  en- 
gaged in  teaching,  was  appointed  professor  of 
esthetics  in  the  Northwestern  University  ■  in 
i86g,  and  became  dean  of  the  Women's  College 
of  that  institution  in  1871.  In  1874  she  resigned 
this  position,  was  elected  secretary  of  the 
Woman's  Christian  Temperance  Union  in  that 
year,  and  in  1879  she  became  its  president,  an 
office  she  held  until  her  death.  In  her  manage- 
ment of  the  association  she  displayed  great  ex- 
ecutive ability  and  a  remarkable  genius  for  or- 
ganization. She  founded  in  1883  the  World's 
Christian  Temperance  Union,  and  in  1888  be- 
came its  president.  She  declared  herself  in 
favor  of  woman's  suffrage  in  1876  and  there- 
after lectured  occasionally  upon  the  subject, 
deeming  the  ballot  a  protection  to  women  from 
the  miseries  caused  by  drink.  In  1892  she  vis- 
ited England,  where  she  was  the  guest  of  Lady 
Henry  Somerset,  the  temperance  reformer,  and 
while  there  addressed  a  mass  meeting  at  Exeter 
Hall,  said  to  have  been  one  of  the  largest  as- 
semblages ever  held  there.  In  her  work  Miss 
Willard  displayed  an  untiring  energy,  and  for 
ID  years  she  averaged  a  meeting  a  day,  mean- 
while continuing  her  literary  labors.  She  was 
editor  of  the  Chicago  Post  and  Mail  for  a  short 
time  after  1878,  and  from  1892-8  editor-in- 
chief  of  the  'Union  Signal,'  the  official  organ 
of  the  temperance  movement.  Her  publications 
include :  'Nineteen  Beautiful  Years'  ( 1868)  ; 
'Woman  and  Temperance'  (1883) ;  'Glimpses 
of  Fifty  Years'  (1889);  'A  Great  Mother' 
(1894);  etc.  She  also  edited  with  Mary  A. 
Livermore,  'A  Woman  of  the  Century'  (1893). 

Willard,  Josiah  Fljmt,  American  author 
and  sociologist :  b.  Appleton,  Wis.,  23  Jan.  1869 ; 
d.  Chicago,  III.,  20  Jan.  1907.  While  studying 
at  the  University  of  Berlin  in  1890-5  he  became 
interested  in  sociological  problems,  and  was 
impressed  with  the  danger  impending  to  the 
United  States  through  its  being  a  haven  of 
refuge  for  European  criminal*  when  their 
own  country  would  no  longer  suffer  their  being 
at  liberty.  In  order  thoroughly  to  understand 
the  situation  and  the  actual  conditions  and  feel- 
ings governing  the  tramp  world  he  led  for  sev- 
eral years  the  life  of  a  vagrant,  publishing  the 
results  of  his  observations  in  'Tramping  with 
Tramps'  (1899).  His  other  writings  include: 
'Powers  that  Prey'  with  F.  Walton  (1900); 
'Notes  of  an  Itinerant  Policeman'  (1900); 
'The  World  of  Graft'  (1901);  'The  Little 
Brother'  (1902);  'The  Rise  of  Ruderick 
Clowd'  (1903) ;  etc. 

Willard,  Samuel,  American  clergyman, 
scholar,  and  educator:  b.  Concord,  Mass.,  31 
Jan.  1640;  d.  Boston,  Mass.,  12  Sept.  1707. 
Graduated  from  Harvard  in   1659,  he  studied 


theology,  and  in  1663  was  ordained  minister  at 
Groton,  Mass.  This  village  having  been  de- 
stroyed by  the  Indians  (1676)  during  King 
Philip's  war,  he  removed  to  Boston,  where  he  was 
made  colleague  of  Thomas  Thacher,  pastor  of 
Old  South,  and  upon  the  latter's  death  (15  Oct. 
1678)  succeded  to  the  pastorate,  which  he  held 
until  his  death.  In  1700  he  became  vice-presi- 
dent of  Harvard,  and  in  1701,  upon  the  resigna- 
tion of  President  Increase  Mather  (q.v.)  (6 
Sept.),  assumed  the  direction  of  the  institution. 
He  retained  the  active  pastorate  of  the  South 
Church,  however,  and  by  order  of  the  General 
Court  was  debarred  from  the  title  of  president. 
He  was  opposed  to  the  persecutions  for  witch- 
craft, and  wrote  and  spoke  against  the  delusion. 
In  1688  he  began  to  give  a  series  of  Tuesday 
afternoon  lectures  on  theologty,  and  these  he 
continued  for  the  rest  of  his  life.  The  lectures 
were  printed  in  1726  in  a  folio  of  914  double- 
columned  pages.  "The  thought  and  expression 
of  this  literary  mammoth,"  says  Tyler,  "are 
lucid,  firm,  and  close.*  Willard  published  nu- 
merous sermons  and  other  writings. 

Willard  School,  The  Emma.  The  Emma 
Willard  School,  which  in  1904  entered  on  its 
91st  year,  is  one  of  the  oldest  institutions  for  the 
higher  education  of  women  in  the  United  States. 
It  is  the  outgrowth  of  an  institution  founded  by 
Mrs.  Emma  Willard  in  Middlebury,  Vt.,  in  1814. 

In  1819,  the  patrons  of  Waterford,  N.  Y., 
urged  removal  of  the  school  to  that  place,  be- 
lieving the  richer  State  of  New  York  would 
grant  it  an  appropriation.  The  legislature  did 
not  grant  an  endowment,  but  the  application  led 
to  the  allowing  of  a  portion  of  the  literature 
fund  for  girls'  schools,  to  be  given  to  the  school, 
the  first  legislative  appropriation  of  money  for 
the  education  of  girls. 

In  1821,  Mrs.  Willard  accepted  an  invitation 
from  the  citizens  of  Troy  to  remove  the  sem- 
inary to  that  «city,  where  the  school  became 
known  as  the  Troy  Female  Seminary.  From 
the  establishment  of  the  seminary  in  Troy  in 
1821,  to  187s,  more  than  15,000  pupils  were  con- 
nected with  the  school.  In  1892,  a  complete 
reorganization  of  the  course  of  study  was  made, 
the  art  department  was  introduced,  the  board- 
ing department  was  opened  in  Russell  Sage 
Hall,  and  the  old  name  gave  way  to  that  of 
Emma  Willard  School,  thus  bringing  the  school 
into  close  touch  with  its  famous  past  and  asso- 
ciating it  in  name  with  its  illustrious  founder. 

The  school  is  situated  in  Troy,  N.  Y.,  on  the 
Hudson  River,  a  city  of  about  80,000  inhabitants. 
Troy  has  a  healthful  climate,  being  surrounded 
with  attractive  open  country  which  can  be 
reached  easily.  It  is  within  a  few  hours'  jour- 
ney of  many  noted  health  resorts,  and  places 
of  natural  and  historic  interest;  amon^  which 
are  the  Green  Mountains,  the  Catskills,  the 
Berkshires,  Lake  George,  Bennington,  and  Sar- 
atoga. Excursions  to  some  of  these  places 
can  be  taken  in  the  spring  and  autumn  if  de- 
sired._  Troy  is  an  important  railway  centre, 
and  is  easily  accessible  from  many  directions, 
by  various  lines  of  railroad.  Advantages  of 
New  York  are  available  during  vacations,  for 
students,  if  desired  by  parents  or  guardians. 

The  school  now  occupies,  in  addition  to  the 
former  residence  of  Mrs.  Emma  Willard,  three 
new  beautiful  buildings  erected   for  its  use. 

Russell  Sage  Hall,  the  gift  of  the  Hon.  Ruv 
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sell  Sage,  whose  wife  is  the  efficient  president 
of  the  Emma  Willard  Association,  is  the  resi- 
dence for  members  of  the  faculty  and  for 
boarding  pupils.  The  building  consists  of  five 
stories  above  the  basement.  It  is  fire-proof 
in  construction,  all  floors  having  steel  beams 
with  a  filling  of  fire-proof  material,  and  all 
dividing  walls  and  partitions  being  of  brick 
or   hollow   tiles. 

The  Gurley  Memorial  Hall  contains  the 
assembly  room,  recitation  rooms,  gymnasium, 
laboratories,  library,  and  offices.  It  is  a  two- 
story  basentent  structure,  having  a  central  sec- 
tion and  two  wings,  built  of  granite  with  Long 
Meadow  brown-stone  trimmings,  and  has  a 
handsome  appearance  from  every  point  of  view. 
This  building  is  also  fire-proot,  all  of  the 
floors  are  laid  upon  brick,  supported  by  iron 
beams,  and  the  plastering  and  ceiling  are  ap- 
plied directly  to  the  brick  without  lath.  The 
rooms  are  spacious,  with  high  ceilings,  are  well 
lighted  and  are  handsomely  furnished. 

The  library  contains  over  2,000  volumes,  and 
is  open  daily  for  the  use  of  faculty  and  students. 
The  Troy  Public  Library,  with  more  than 
40,000  volumes,  is  situated  directly  opposite  the 
school. 

The  Anna  M.  Plum  Memorial  building,  the 
gift  of  Mrs.  G.  V.  S.  Quackenbush,  in  memory 
of  her  daughter.  Miss  Anna  M.  Plum,  a  grad- 
uate of  the  school,  contains  the  studios  and 
offices  for  the  departments  of  music  and  art. 
It_  has  three  stories,  and  is  built  of  granite 
with  brown-stone  trimmings. 

_  The  government  of  the  school,  and  its  under- 
lying idea,  is  mutual  good,  understanding  and 
sympathy  between  teacher  and  pupil.  There 
are  few  regulations  to  be  enforced,  for  it  is 
taken  for  granted  that  girls  entering  the  school 
are  ladies  and  mean  to  do  right.  The  design 
is  to  combine  thorough  scholarship  with  cul- 
ture, and  the  oversight  and  care  exerted  are 
given  as  a  help  and  guidance  in  developing  self- 
respect  and  self-control. 

The  school  is  undenominational,  but  posi- 
tively Qiristian  in  its  influence.  Regular  at- 
tendance at  church  is  expected,  and  students 
are  permitted,  under  charge  of  some  teacher, 
to  attend  any  church  preferred  by  their  par- 
ents. W.  F.  Gurley, 
President  Board  of  Trustees. 

Willcox,  wil'koks,  Orlando  Bolivar,  Amer- 
ican soldier:  b.  Detroit,  Mich.,-  16  April  1823. 
He  was  graduated  from  West  Point  in  1847. 
saw  service  in  the  Mexican  war  under  General 
Scott  and  subsequently  in  the  Seminole  wars 
and  other  Indian  campaigns.  He  was  promoted, 
lieutenant  in  1850  and  in  1857  resigned  from  the 
army,  thereafter  engaging  in  law  practice  at 
Detroit  until  the  outbreak  of  the  Civil  War, 
when  he  re-entered  the  army  as  colonel  of  vol- 
unteers. He  was  engaged  at  the  capture  of 
Alexandria,  and  at  the  first  battle  of  Bull  Run 
was  wounded  and  taken  prisoner.  He  was  ex- 
changed in  1862  and  afterward  participated  in 
the  battles  at  South  Mountain,  Antietam,  and 
Fredericksburg,  led  a  division  at  the  battle  of 
the  Wilderness  and  in  the  Richmond  campaign, 
and  in  1864  was  brevetted  major-general  of  vol- 
unteers. He  was  the  first  to  enter  Petersburg, 
receiving  its  surrender,  and  in  1866  was  mus- 
tered out  of  service.  He  re-entered  the  regu- 
lar army  with  rank  as  colonel  in  1866,  was  bre- 


vetted brigadier-general  and  major-general  in 
the  regular  army  in  1867  for  services  at  Peters- 
burg and  Spottsylvania,  and  was  voted  a  Con- 
gressional medal  of  honor  for  gallantry  at  Bull 
Run  in  1861.  He  received  full  rank  as  briga- 
dier-general in  1886  and  in  the  following  year 
was  retired.  He  wrote:  'Shoepac  Recollec- 
tions by  Walter  March'  (1856)  ;  and  <Faca:  An 
Army  Memoir,  by  Major  March'   (1857). 

Wil'lemite,  an  important  ore  of  zinc  and 
a  mineral  of  much  mineralogical  interest.  It  is 
essentially  a  zinc  orthosilicate,  ZuiSiO*,  but  all 
of  the  many  varieties  from  Franklin  Furnace 
and  Ogdensburg,  N.  J.,  its  two  most  pro- 
lific localities,  contain  considerable  manganese. 
The  colors  of  the  New  Jersey  willemite  are 
very  varied,  white,  green,  yellow,  flesh-red, 
brown  and  gray,  the  last  three  being  character- 
istic of  the  variety  troostite  which  occurs  in  crys- 
tals up  to  six  inches  in  length.  The  crystal- 
lization of  willemite  is  rhombohedral,  the  com- 
mon form  being  a  hexagonal  prism,  either  stout 
or  much  elongated,  terminated  by  obtuse  rhom- 
bohedrons.  It  occurs  in  small  crystals  of  pris- 
matic or  obtuse  rhombohedral  habit  in  New 
Mexico.  A  granular  form  is  also  found  in 
New  Jersey  in  large  quantities,  intimately  mixed 
with  franklinite.  Crystals  from  Belgium  have 
an  easpr  basal  cleavage,  but  this  cleavage  is  dif- 
ficult m  New  Jersey  crystals,  which  have  emi- 
nent prismatic  cleavage.  The  mineral  has  a 
hardness  of  5.5  and  a  specific  gravity  of  3.9  to 
4.2.  Transparent  crystals  and  masses  have  been 
found  in  New  Jersey  which  yield  gems  whose 
beauty  is  much  enhanced  by  the  strong  double 
refraction  of  the  mineral,  though  the  inferior 
hardness  precludes  their  use  as  jewels.  Ordi- 
narily willemite  is  opaque,  but  with  transparent 
portions  scattered  through  the  mass.  The 
green  phosphorescence  of  willemite  when  struck 
with  a  hammer  has  been  known  for  many  years. 
During  exposure  to  the  Rontgen  rays  and  to 
the  ultra-violet  and  other  rays  of  the  Piffard 
lamp  a  gorgeous  green  fluorescence  is  observed 
in  the  New  Jersey  mineral  and  some  specimens 
are  also  highly  phosphorescent,  but  these  prop- 
erties are  not  possessed  by  willemite  from  other 
localities.  Radium  salts  excite  instant  lumines- 
cence in  the  New  Jersey  mineral.  These  ob- 
servations have  attracted  widespread  interest. 

Willems,  vll'lfimz,  Florent,  Belgian  artist: 
b.  Liege,  Belgium,  9  Jan.  1823 :  d.  Neuilly, 
France,  22  Oct.  1005.  He  studied  at  the 
Academy  of  Mechlin  and  formed  bis  style 
upon  that  of  the  old  Dutch  masters.  He  re- 
moved to  Paris  in  1844  and  was  awarded  first- 
class  medals  in  1855,  1867,  and  1878.  His  work 
has  been  well  received  in  the  United  States  and 
examples  of  it  are  included  in  many  private  col- 
lections. Especially  good  canvases  by  him  may 
be  seen  at  the  Metropolitan  Museum  of  Art  in 
New  York,  and  at  the  Art  Institute  of  Chicago. 

Willems,  Jan  Frans,  Flemish  philologist: 
b.  Bouchout,  near  Antwerp,  Belgium,  11  March 
1793;  d.  Ghent  14  June  1846.  In  1809  he  was 
placed  in  the  office  of  an  Antwerp  notary,  and 
in  181 1  won  a  prize  for  the  best  poem  on  the 
battle  of  Friedland  and  peace  of  Tilsit  (181 1). 
His  ode,  <Aen  de  Belgen>  (<To  the  Belgians,' 
1818),  hailing  the  revival  of  Belgian  nationality 
under  Holland's  protection,  brought  him  a  po- 
sition under  the  Dutch  government  and  a 
series  of  masterly  philological  works,  including 
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<Over  de  Nederduitsche  Taal  en  Letterkunde> 
(1819-20),  procured  him  admission  to  the  Acad- 
emy of  Antwerp.  On  the  formal  separation  of 
Belgium  from  Holland  in  1830  he  was  removed 
from  office  and  settling  at  Encloo,  he  labored 
there  on  the  Flemish  version  of  "Reynard  the 
Fox,»  in  his  edition  of  it  (1834)  calling  on 
Flemings  to  help  to  preserve  their  ancient 
tongue.  As  archivist  of  Ghent  from  1835  he 
edited  the  'Rymkronyk  van  Fan  van  Helu' 
(1836),  <Brabantsche  Yeesten>  (1839-43),  etc. 
and  after  his  death  appeared  his  collection  of 
old  Flemish  songs,  and  his  'Mengelingen  van 
Vaderlandschen  Inhond.'  Consult  lives  by 
Snellaert  (1847);  Rooses  (1874);  and  Rooses, 
Buylstede,  and  Bergmann,  <Jan  Frans  Wil- 
lems>  (1893). 

Willet,  an  American  snipe  of  the  genus 
Symphamia.  The  bill  is  thick,  compressed, 
straight,  longer  than  the  head;  wings  long,  legs 
long  and  strong;  tail  short  and  nearly  even. 
The  S.  semipaXmata  is  about  15  inches  long 
and  31  in  alar  extent,  the  bill  2;^ ;  it  is  darkly 
speckled  above;  rump,  upper  tail  coverts,  and 
under  parts  white;  tail  ashy  white,  the  two 
middle  feathers  spotted;  secondaries  white,  with 
brownish  black  spots.  The  young  are  spotted 
and  transversely  banded  with  brownish  black. 
It  is  found  throughout  eastern  temperate  North 
America,  and  in  South  America,  rarely  going  far 
from  shore;  on  the  Pacific  it  is  represented  by 
a  distinct  subspecies.  It  goes  south  in  winter 
as  far  as  the  Gulf  States  where  it  also  breeds 
sparingly;  and  is  often  found  in  company  with 
the  godwits.  It  breeds  in  both  fresh  and  salt 
marshes  on  the  ground  and  remain  in  separate 
flocks  during  the  fall  and  winter.  The  eggs 
and  the  flesh,  especially  of  the  young  birds,  are 
excellent  eating.  The  food  consists  of  small 
crustaceans,  and  aquatic  worms  and  insects. 
They  are  rather  shy,  rapid  and  strong  fliers,  and 
good  swimmers  if  necessary,  though  they  can- 
not dive.  They  are  noisy  while  breeding,  the 
shrill  cry  being  reiterated  as  long  as  an  in- 
truder remains  in  sight.  The  name  is  derived 
from  the  resemblance  of  their  notes  to  the 
*will-willet.*  Owing  to  their  shyness,  the  keen 
sight  which  enables  them  to  detect  the  sham  of 
decoys,  and  their  swift,  often  elevated  flight 
they  are  difficult  to  shoot,  and  offer  fine  sport  to 
the  skilful  sportsman.  For  these  reasons,  and 
because  of  their  large  size  and  excellent  table 
qualities,  they  are  much  sought.  Consult  Eliot, 
•North  American  Shorebirds*  (New  York 
1895). 

Willett,  Marinus,  American  soldier:  b. 
Jamaica,  N.  Y.,  31  July  1740;  d.  New  York  22 
Aug.  1830.  He  served  in  the  French  war  with 
rank  as  lieutenant,  was  especially  prominent  in 
the  expedition  against  Ticonderoga  in  1758,  and  in 
the  capture  of  Fort  Frontenac.  He  was  active 
in  the  movements  of  the  Sons  of  Liberty  and  on 
6  June  1775  took  measures  to  prevent  the  for- 
warding of  arms  from  New  York  to  the  British 
troops  in  Boston  Harbor.  He  served  as  captain 
under  Montgomery  in  his  expedition  against  Can- 
ada in  1775,  remaining  in  command  of  the  post 
at  Saint  John's  until  January  1776;  was  second 
in  command  at  Fort  Stanwix  in  1777,  led  and 
held  the  fort  until  relieved  by  Arnold.  In  June 
1794  accepted  a  mission  to  the  Creek  Indians 
present  at  Monmouth,  and  in  1779  joined  the 
expedition  of  General  Sullivan  against  the  Six 


Nations.  He  commanded  the  forces  in  the 
Mohawk  Valley  from  1780  until  the  close  of  the 
war,  conducting  in  1783  the  attempted  surprise 
of  the  garrison  at  Oswego,  which  was  the  last 
hostile  movement  against  the  British.  In 
1784-92  he  was  sheriff  of  New  York,  and  in 
1794  accepted  a  mission  to  the  Creek  Indians 
and  succeeded  in  concluding  with  them  a  treaty 
of  peace.  He  was  appointed  majror  of  New 
York  to  succeed  De  Witt  Clinton  ii)  1807,  and 
in  1812  was  secretary  of  a  mass  meeting  which 
favored  militar>'  preparations  against  the  Brit- 
ish. He  left  several  manuscript  journals  from 
which  his  son,  W.  M.  Willett,  prepared  *A  Nar- 
rative of  the  Military  Actions  of  Col.  Marinus 
Willet'   (1831). 

Willetts  Point,  N.  Y.,  national  military 
reservation  on  the  south  shore  of  East  River  at 
its  entrance  to  Long  Island  Sound.  The  reser- 
vation comprises  136  acres,  purchased  partially 
in  1857  and  partially  in  i8i63:  the  construction 
of  a  fort  was  begun  here  in  1862,  but  the  work 
was  suspended  and  the  fort  remains  unfinished. 
After  the  war,  an  engineer  battalion  was  ordered 
here  to  establish  a  depot  for  stores,  a  station  for 
torpedo  experiments,  and  a  school  of  practice. 
The  post  which  constitutes  one  of  the  defenses 
of  New  York  harbor  is  also  known  as  Fort 
Totten  (q.v.). 

William  I.,  surnamed  the  Conqitekor,  king 
of  England  and  duke  of  Normandy:  b.  Falaise, 
Normandy,  1027  or  1028 ;  d.  Rouen  9  Sept.  1087. 
He  was  the  natural  son  of  Robert,  duke  of 
Normandy,  by  Arietta,  the  daughter  of  a  tanner 
of  Falaise,  and  his  father,  havmg  no  legitimate 
son,  when  about  to  set  out  on  a  pilgrimage  to 
Jerusalem,  nominated  him  as  his  heir.  Robert 
died  in  1035,  while  returning  from  Palestine; 
and  Normandy  fell  for  time  into  a  condition  of 
anarchy.  When  William  succeeded  to  the  duke- 
dom his  vigor  and  ability  soon  restored  order, 
and  his  power  increased  so  much  as  to  excite  the 
jealousy  not  only  of  the  surrounding  nobles,  but 
of  his  suzerain  the  king  of  France.  Two  com- 
binations were  formed  against  him,  and  twice 
his  territory  was  invaded;  but  he  repelled  these 
aggressions,  and  reduced  the  French  king  to 
the  necessity  of  peace.  The  opportunity  of  gain- 
ing a  wider  dominion  presented  itself  on  the 
death  of  his  second  cousin,  Edward  the  Con- 
fessor, king  of  England.  When  this  event  took 
place  he  laid  claim  to  the  English  crown,  alleg- 
ing that  Edward  had  bequeathed  it  to  him.  To 
enforce  his  claim  he  invaded  England,  and  the 
victory  of  Senlac  or  Hastings,  in  which  his  rival 
Harold  was  killed,  ensured  his  success  (1066). 
On  the  following  Christmas  Day  William  was 
crowned,  after  tumultuary  election  on  the  part 
of  the  English  nobles,  and  took  the  customary 
coronation  oath.  His  first  measures  were  mild: 
he  sought  to  ingratiate  himself  with  his  new 
subjects,  preserved  his  army  in  strict  discipline, 
confirmed  the  liberties  of  London  and  other 
cities,  and  administered  justice  impartially.  On 
his  return  to  Normandy,  however,  the  English, 
being  treated  by  the  Norman  leaders  like  a  con- 
quered people,  revolted  and  a  conspiracy  was 
planned  for  the  massacre  of  all  the  Normans  in 
the  country.  On  this  intelligence  William  re- 
turned, and  began  with  a  show  of  justice  by 
repressing  the  encroachment  of  his  followers; 
but  on  reviving  the  Danejelt,  which  had  been 
abolished  by  Edward  the  Confessor,  the  discon- 
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tents  were  renewea.  These  he  repressed  with 
liis  usual  vigor,  and  a  temporary  calm  succeeded. 
The  resistance  of  two  powerful  Saxon  nobles, 
Edwin  and  Morcar,  who  had  formed  an  al- 
liance with  the  kings  of  Scotland  and  Den- 
mark, and  with  the  prince  of  North  Wales,  soon 
after  drew  William  to  the  north,  where  he 
obliged  Malcolm,  king  of  Scotland,  to  do  hom- 
age for  Cumberland.  From  this  time  he  treated 
the  English  like  a  conquered  people,  multiplied 
confiscations  in  every  quarter,  and  forced  the 
native  nobility  to  desert  the  country  in  great 
numbers.  In  1069  another  formidable  insur- 
rection broke  out  in  the  north,  and  at  the 
same  time  the  English  resumed  arms  in  the  east- 
ern and  southern  counties.  William  first  op- 
posed the  storm  in  the  north,  and  executed  such 
merciless  vengeance  in  his  progress  that  the 
whole  country  between  York  and  Durham  was 
turned  into  a  desert;  and  above  100,000  of  both 
sexes  and  all  ages  are  said  to  have  perished. 
There  being  now  scarcely  a  landed  proprietor 
who  had  not  incurred  the  forfeiture  of  rebellion, 
lie  put  into  execution  his  plan  of  introducing  a 
total  alteration  of  the  state  of  English  law  and 
property,  by  dividing  all  the  lands  into  baronies 
and  adopting  the  feudal  system  in  regard  to  land 
tenure  and  services.  He  also  reduced  the  eccle- 
siastical property  to  a  similar  system,  and,  to 
prevent  resistance  from  the  clergy,  expelled 
most  of  the  English  church  dignitaries,  and 
placed  Normans  or  other  foreigners  in  their 
stead,  Lanfranc  being  made  archbishop.  Still 
further  to  humble  the  English,  he  caused  French 
to  be  used  in  the  courts  of  justice  and  in  law 
proceedings,  and  ordered  it  to  form  a  leading 
part  of  instruction  in  all  the  schools  throughout 
thf  realm.  In  1076  he  received  a  demand  from 
Pope  Gregory  VII.,  requiring  him  to  do  homage 
for  his  kingdom,  and  to  pay  the  accustomed 
tribute  from  England  to  the  Holy  See.  William 
denied  the  homage;  nor  would  he  allow  the 
English  prelates  to  attend  a  general  council 
summoned  by  Gregory,  but  consented  to  the 
levy  of  Peter's  pence.  Toward  the  end  of  his 
reign  he  instituted  that  general  survey  of  the 
landed  property  of  the  kingdom,  the  record  of 
■which  still  exists  under  the  title  of  'Domesday 
Book'  (q.v.).  The  manner  in  which  he  laid 
waste  a  large  district  in  Hampshire,  where  he 
demolished  villages,  churches,  and  convents,  and 
expelled  the  inhabitants  for  30  miles  round, 
merely  to  form  the  New  Forest  for  hunting, 
exhibits  his  indifference  to  the  suffering  of  his 
subjects,  as  well  as  his  love  of  the  chase,  which 
he  further  protected  by  a  most  severe  code  of 
game-laws.  In  1087  he  went  to  war  with 
France,  whose  king  had  encouraged  a  rebellion 
of  Norman  nobles,  entered  the  French  terri- 
tory, and  committed  great  ravages,  but,  by  the 
starting  of  his  horse  at  Mantes,  received  an  in- 
jury which  caused  his  death,  at  the  Abbey  of 
St.  Gervais,  near  Rouen  (1087).  He  left 
three  sons  —  Robert,  to  whom  he  bequeathed 
Normandy;  William,  who  inherited  England; 
Henry,  who  received  only  his  mother's  property, 
and  five  daughters.  William  the  Conqueror  was 
the  most  powerful  sovereign  of  his  time.  He 
possessed  superior  talents,  both  political  and 
martial,  and  employed  them  with  remarkable 
vigor  and  industry.  His  passions  were,  how- 
ever, strong;  his  ambition  severe  and  merciless; 
and   his   love  of  sway  often  led  him  to  dis- 


regard all  restraints  of  justice  and  humanity. 
Consult:  Lappenberg,  'England  under  the 
Anglo-Norman  Kings,>  translated  by  Thorpe 
(1857) ;  Palgrave,  'Normandy  and  England,' 
Vol.  III.  (1864)  ;  Freeman,  'History  of  the  Nor- 
man Conquest  of  England'  (1867-71);  Stubbs, 
'Constitutional  History  of  England'  (1874); 
Green,  'Conquest  of  England'  (1884);  Free- 
man, 'William  the  Conqueror'  (1888) ;  Round, 
'Feudal  England'    (1895). 

William  II.,  surnamed  Rufus,  from  his 
red  face,  king  of  England:  b.  Normandy  1056; 
d.  New  Forest,  Hampshire,  2  Aug.  1100.  He 
was  the  third  son  of  William  I.  and  was  sent  to 
England  by  his  father  the  day  before  the  death 
of  the  latter  with  a  recommendation  to  the 
barons  and  bishops  that  he  should  be  the  Con- 
queror's successor.  His  wishes  were  respected 
and  William  Rufus  was  crowned  at  Westminster 
26  Sept.  1087.  The  division  of  England  and 
Normandy  did  not,  however,  please  the  great 
barons,  who  possessed  territories  in  both;  and 
a  conspiracy  was  formed  for  effecting  the  deposi- 
tion of  William  in  favor  of  his  brother  Robert; 
but  the  conspiracy  was  repressed  with  great 
vigor;  the  confederate  nobles  were  forced  to 
withdraw  to  Normandy,  and  their  English  es- 
tates were  confiscated.  It  is  worthy  of  notice 
that  in  this  instance  a  Norman  ruler  was  sup- 
ported by  his  English  subjects  against  his  Nor- 
man ones.  Once  firmly  seated  on  his  throne, 
William  forgot  his  promises  to  the  English; 
and  the  death  of  Lanfranc,  archbishop  pi 
Canterbury,  freeing  him  from  an_  authority 
which  he  respected,  he  extended  his  rapacity 
to  the  church,  and  seized  the  temporalities  of 
vacant  bishoprics  and  abbeys,  to  which  he  de- 
layed appointing  successors.  In  1090  he  made 
an  incursion  into  Normandy,  to  retaliate  on  his 
brother  Robert ;  but  a  reconciliation  was  effected 
between  them.  In  1096  Robert  mortgaged  his 
dukedom  to  William  for  the  sum  of  10,000  marks 
to  enable  him  to  fit  out  an  expedition  and  join 
the  crusaders  in  the  Holy  Land.  William  ac- 
cordingly took  possession  of  Normandy  and 
Maine,  although  in  the  case  of  the  latter  he 
was  not  allowed  to  do  so  without  a  struggle. ' 
William  Rufus  met  his  death  while  hunting  in 
the  New  Forest.  His  body  was  found  pierced 
by  an  arrow,  which  is  generally  believed  to  have 
been  shot,  whether  accidentally  or  purposely 
cannot  be  said,  by  a  French  gentleman  named 
Walter  Tyrrel.  Tyrrel  immediately  galloped  to 
the  coast,  and  embarked  for  France,  where  he 
joined  the  crusaders.  The  body  was  interred 
without  ceremony  at  Winchester.  This  event 
took  place  when  the  king  was  in  the  44th  year 
of  his  age,  and  13th  of  _  his  reign.  William 
Rufus  possessed  vigor,  decision,  and  policy,  but 
was  violent,  perfidious,  and  rapacious.  Consult 
Freeman,  'Norman  Conquest  of  England,'  Vol. 
V.  (1876),  and  his  'Reign  of  William  Rufus' 
(1882). 

William  III.,  king  of  England  and  heredi- 
tary stadtholder  of  Holland:  b.  The  Hague  4 
Nov.  1650;  d.  Kensington,  England,  8  March 
170Z  He  was  the  son  of  William  II.  of  Nassau, 
prince  of  Orange,  and  his  mother  was  Henrietta 
Mary  Stuart,  daughter  of  Charles  I.  of  Eng- 
land. Educated  by  the  grand  pensionary  John 
De  Witt,  he  gained  the  love  of  the  people,  who 
in  1672,  when  Louis  XIV.  invaded  the  republic, 
appointed  him  at  once  captain-general,  grand- 
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admiral,  and  stadtholder  of  the  United  Prov- 
inces, after  enforcing  the  abrogation  of  a  reso- 
lution which  De  Witt  had  got  passed  in  1667, 
and  which  declared  that  in  future  no  .captain- 
general  should  at  the  same  time  be  stadtholder. 
William's  management  of  the  war  against 
France  was  masterly.  In  the  campaign  of  1673 
he  opened  the  sluices  in  the  dikes  around 
Amsterdam,  inundating  the  whole  of  the  neigh- 
boring district  and  forcing  the  French  to  retire. 
He  was  able  to  keep  the  enemy  in  check,  and 
by  his  policy  engaged  the  empire,  Spain,  and 
Brandenburg  to  take  part  with  Holland,  so  that 
at  the  Peace  of  Nijmegen  in  1678  the  integrity 
of  Holland  was  respected.  William's  whole 
policy  was  directed  against  Louis  XIV.,  for 
whom  he  entertained  a  personal  hatred,  and  to 
curb  the  ambition  of  the  French  monarch  he 
instituted  the  league  of  Augsburg,  July  1686, 
between  the  emperor,  Spain,  Sweden,  and  Hol- 
land, to  which  Denmark  and  some  German 
princes  also  acceded.  His  wife,  Mary,  whom 
he  had  married  in  1677,  was  the  daughter  of 
James  II.  of  England,  and  presumptive  heiress 
to  the  throne.  Unexpectedly  James'  second  wife 
gave  birth  to  a  son,  10  June  1688,  and  the  greater 
part  of  the  Parliament  and  of  the  nation  now 
feared  that  the  bigoted  James  would  introduce 
Roman  Catholicism  as  the  state  religion,  and 
subvert  the  constitution.  Rumor  also  asserted 
that  the  prince  was  supposititious.  The  Episco- 
palians and  Presbyterians  in  England,  under 
these  circumstances,  united,  in  order,  by  the  aid 
of  Holland,  to  give  Mary  the  succession  to  the 
throne.  William  foreseeing  that  England,  by 
the  policy  of  his  father-in-law,  would  become 
more  and  more  closely  connected  with  France, 
joined  with  the  great  majority  of  the  British 
nation;  and  the  pensionary  Fagel  persuaded  the 
States-General  to  support  him  with  ships  and 
troops  for  the  preservation  of  British  freedom 
and  the  Protestant  religion.  William  arrived 
suddenly  at  Torbay,  5  Nov.  1688,  with  a  fleet 
of  500  sail,  ostensibly  equipped  against  France, 
and  with  14,000  troops.  Upon  his  landing  a 
great  part  of  the  nobility  immediately  declared 
for  him ;  and  James'  soldiers  by  degrees  went 
over  to  him.  In  December  the  king  fled  with 
his  family  to  France,  after  which  William  made 
his  entry  into  London.  The  two  houses  of 
Parliament  in  convention  now  declared  that 
James  II.  had  broken  the  fundamental  compact 
between  the  king  and  the  people,  and  by  with- 
drawing from  the  kingdom  had  abdicated  the 
government.  On  13  Feb.  1689,  Mary  was  pro- 
claimed queen,  and  William,  her  husband,  who 
had  meanwhile  gone  over  to  the  English  Church, 
jwas  proclaimed  king.  At  the  same  time  the 
declaration  or  bill  of  rights  settled  the  limits  of 
the  royal  power,  and  the  order  of  -  succession. 
'Scotland  followed  England's  example;  but  in 
Ireland,  whither  Louis  XIV.  sent  James  with  an 
army,  the  majority  of  the  Roman  Catholics 
maintained  the  cause  of  the  deposed  king.  But 
William's  victories  over  the  army  of  James  on 
the  Boyne  1  July  1690,  and  at  Aughrim,  13  July 
1691,  assisted  by  the  clemency  with  which  he 
treated  the  vanquished  party,  made  him  master 
of  Ireland.  In  the  war  on  the  Continent  he 
was  less  successful.  At  Steinkirk  he  was  de- 
feated bjr  Marshal  Luxembourg  in  1692,  and 
at  Neerwinden  by  the  same  general  in  1693 ;  but 
always  succeeded  in  wresting  from  the  French 


the  fruits  of  their  victories  by  skilful  retreats 
and  marches.  Louis  was  finally  compelled  to 
acknowledge  him  as  king  of  England  at  the 
Peace  of  Ryswick,  in  1697.  The  Parliament  in- 
sisted at  that  time  on  the  disbanding  of  nearly 
the  whole  army,  deeming  a  standing  army  in- 
compatible with  the  security  of  the  constitution. 
Soon  after,  the  will  of  Charles  II.  of  Spain,  who 
had  made  the  grandson  of  Louis  XIV.  his  heir, 
induced  William  to  arm  all  Europe  against 
Louis  in  the  great  alliance  of  The  Hague  7  Sept. 
1701.  But  in  the  midst  of  these  projects  he  broke 
his  collar-bone  by  a  fall  from  his  horse  between 
Kensington  and  Hampton  Court,  21  Feb.  1702, 
and  died  in  consequence  of  the  accident.  His 
wife,  Mary,  had  already  died  childless  in  1694. 
William's  manners  were  too  cold  and  ungracious 
to  allow  him  to  be  popular  with  the  English 
people.  Under  a  reserved  exterior  he  con- 
cealed a  strong  love  of  renown  and  power,  and 
to  obtain  the  majority  of  votes  in  Parliament 
made  use  of  bribery.  Immersed  in  politics  and 
war,  he  had  neither  leisure  nor  inclination  for 
literature  and  art.  _  In  conversation  he  was 
grave  and  unattractive;  but  in  business,  pene- 
trating, quick,  and  decided;  in  danger,  un- 
daunted; in  difficulties,  unshaken;  in  war,  bold 
without  ostentation.  Consult:  Burnet,  'His- 
tory of  His  Own  Times  > ;  Trevor,  <Life  and 
Times  of  William  III.>  (1835)  ;  Macaulay,  'His- 
tory of  England' ;  Hallam,  'Constitutional  His- 
tory' ;  Ranke,  'History  of  England'  (1875) ; 
Traill,  'William  III.'  (1888;  Hippold,  'Wil- 
liam III.,  Prinz  von  Oranien,  Erbstatthalter  von 
Holland,  Konig  von  England'   (1900). 

William  IV.,  king  of  Great  Britain  and 
Ireland,  third  son  of  George  III.:  b.  21  Aug. 
1765;  d.  Windsor  20  June  1837.  From  1779  to 
1790  he  served  in  the  navy,  and  after  quitting 
active  service  was  raised  successively  to  all  the 
higher  grades  of  naval  command,  becoming  in 
1801  admiral  of  the  fleet.  In  1789  he  was  raised 
to  the  peerage  with  the  title  of  Duke  of  Clarence. 
He  frequently  spoke  in  the  House  of  Lords,  and 
held  the  office  of  lord  high-admiral  (1827-8). 
He  became  heir  presumptive  to  the  throne  in 
1827  and  succeeded  his  brother  George  IV.  as 
king  26  June  1830.  On  his  accession  he  re- 
tained the  ministers  then  in  office  with  assur- 
ances of  his  confidence  in  their  zeal  and  ability. 
In  thenew  Parliament,  which  met  in  November, 
the  ministry,  being  left  in  a  minority, on  a  mo- 
tion of  Sir  H.  Parnell  for  referring  the  civil 
list  to  a  select  committee,  immediately  sent  in 
their  resignation;  and  a  Whig  administration 
was  formed  with  Earl  Grey  at  its  head.  The 
great  events  which  render  his  reign  memorable 
are  the  passage  of  the  reform  act,  the  abolition 
of  slavery  in  the  colonies,  and  the  reform  of 
the  poor-laws.  William  IV.  married  in  July 
1818,  Adelaide,  sister  of  the  Duke  of  Saxe- 
Meiningen,  by  whom  he  had  no  surviving  chil- 
dren. He  had,  however,  a  large  family  by  Mrs. 
Jordan,  the  celebrated  actress,  who  was  for 
many  years  his  mistress,  while  Duke  of 
Clarence.  Her  liaison  with  the  duke  lasted 
from  about  1790  till  181 1,  when  an  arrangement 
was  made  by  which  she  and  her  family  were 
provided  for.  William  IV.  was  succeeded  by 
his  niece  Victoria.  Consult  Fitzgerald,  'Life 
and  Times  of  William  IV.>  (1884);  Walpole, 
'History  of  England  from  the  Conclusion  of 
the  Great  War  in  1815'  (1878-86). 
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William  I^  emperor  of  Germany  and 
Jth  king  of  Prussia:  b.  Berlin  22  March  1797; 
d.  there  9  March  1888.  He  was  tKe  second  son  of 
Frederick  William  III.  and  Louisa  of  Mecklen- 
burg-Strelitz,  and  from  his  earliest  years  was 
trained  in  militarjr  exercises.  In  the  campaign 
of  1813-14  he  joined  the  Prussian  forces  as 
captain,  receiving  then,  for  bravery  in  the  field, 
the  "Cross  of  St.  George*  from  the  Czar  Alex- 
ander. On  the  death  of  his  father  in  1840  he 
became  heir  presumptive  to  the  throne,  and 
received  the  title  of  Prince  of  Prussia.  On 
the  outbreak  of  the  revolution  in  1848  he  quitted 
Berlin  for  England,  but  was  soon  recalled  and 
in  the  following  year  proceeded  against  the 
insurgents  with  military  vigor  and  suppressed 
the  insurrections  in  Baden  and  the  Palatinate. 
His  brother  having  become  incapable  of  ruling, 
William  (1857)  was  appointed  regent,  and  in 
January  1861  became  king,  being  crowned  at 
Konigsberg  in  October  of  the  same  year.  With 
the  assistance  of  Otto  von  Bismarck  (q.v.)  as 
president  of  the  cabinet,  and  Von  Roon  as  war 
minister,  he  demanded  from  the  nation  a  large 
scheme  of  army  reform,  and  his  foresight  in  this 
matter  was  justified  by  the  Prussian  successes 
in  the  war  with  Denmark  (1864),  and  the  com- 
plete overthrow  of  Austria  at  Sadowa  (1866). 
The  latter  war  had  been  brought  about  by  the 
diplomacy  of  Bismarck,  who  now  proceeded  to 
form  a  North-German  Confederation  with  King 
William  as  its  head,  and  to  conclude  a  treaty 
of  alliance,  offensive  and  defensive,  with  the 
South  German  States.  This  growing  power  of 
Prussia  provoked  the  jealousy  of  France,  and  a 
crisis  was  reached  in  the  negotiations  concern- 
ing the  Spanish  crown.  War  was  proclaimed 
between  Prussia  and  France  (1870),  and  the 
South-German  States  having  declared  in  favor 
of  the  former,  King  William  led  the  combined 
German  forces  through  the  campaign,  which 
resulted  in  the  defeat  of  Napoleon  at  Sedan, 
and  finally  in  the  siege  and  capitulation  of  Paris. 
Meanwhile  the  North-German  Parliament,  unit- 
ing with  the  German  princes,  desired  the  king 
to  become  German  emperor.  This  honor  he  ac- 
cepted, and  he  was  crowned  as  Emperor  William 
I.  at  Versailles  on  18  Jan.  1871.  After  the  con- 
clusion of  peace  with  France,  and  having  en- 
tered Paris  with  his  army,  the  emperor  re- 
turned to  Berlin  amid  great  enthusiasm.  The 
latter  part  of  his  reign  was  passed  in  consolidat- 
ing the  power  of  the  new  German  empire,  and  in 
parliamentary  and  political  conflicts  with  the 
Catholic,  Liberal,  and  Socialist  parties  in  the 
state.  (See  Germany.)  His  life  was  at- 
tempted several  times.  Among  biographies  are 
those  of  Forbes  (1888);  G.  B.  Smith  (1887); 
Strauss  (1887);  Simon  (French,  1887,  Eng. 
trans.);  Marcks,  <Kaiser  Wilhelm  I.>  (1899). 
Consult  also  Von  Sybel,  'Die  Begriindung  des 
Deutschen  Reichs>  (1889-94;  Eng.  translation 
1890-2)  ;  Malleson,  'Refounding  of  the  German 
Empire'  (1802);  Krause,  'Growth  of  German 
Unit}''  (1892);  Oncken,  <Das  Zeitalter  des 
Kaisers  Wilhelm'   (1890-2). 

WilUam  II.  (Friedrich  Wilhelm  Victor 
Albert),  German  emperor  and  king  of  Prus- 
sia, son  of  Frederick  HI.  and  Victoria,  Princess 
Royal  of  Great  Britain,  and  grandson  of  William 
I. :  b.  Berlin  27  Jan.  1859.  At  birth  he  suffered 
an  injury  of  the  left  arm  which  would  have  dis- 
qualified  a   private  person   for  the   army,   but 


nevertheless  he  received  a  thorougri  military  edu- 
cation. In  1869  he  was  enrolled  in  the  army  as 
2d  lieutenant,  in  1874  entered  the  gymnasium  at 
Cassel,  and  three  years  later,  as  ist  lieutenant, 
was  admitted  to  the  University  of  Bonn,  where 
he  remained  until  1879,  his  prmcipal  studies  be- 
ing political  science  and  law.  He  then  entered 
upon  actual  military  service,  to  which,  after  his 
marriage  (27  Feb.  1881)  to  Princess  Victoria  of 
Schleswig-  Holstein  -  Sonderburg-  Augustenburg, 
he  devoted  himself  with  all  earnestness,  and  in 
1885  became  colonel  of  the  Hussars  of  the 
Guard.  In  spite  of  his  physical  defect  he  was 
now  one  of  the  most  capable  and  dashing  officers 
in  the  army.  He  also  displayed  talents  in  litera- 
ture and  art,  which  he  has  pursued  in  various 
directions.  Strengthened  by  physical  culture 
and  the  diversions  of  hunting  and  other  sports  in 
which  he  excelled,  he  came  to  the  throne  (15 
June  1888)  well  trained  in  mind,  inured  to  ex- 
acting labors,  and  filled  with  self-reliance  and 
enthusiasm.  Statecraft  he  had  learned  in  the 
school  of_  Bismarck  (q.v.),  and  his  political  arid 
personal  ideals  were  imbued  with  veneration  for 
his  grandfather,  whose  conviction  of  "divine 
right"  he  embodied  in  his  own  view  of  the  im- 
perial office.  His  personal  aggressiveness  and 
miljtaiy  methods  had  given  rise  to  popular  fear 
of  indiscretions  whereby  he  might  endanger  the 
peace  of  Germany  and  of  the  world,  but  from 
the_  first  he  has  vigorously  repelled  those  sus- 
picions of  his  motives  which  have  led  to  his 
designation  as  the  "War-lord,"  and  against 
which  his  conduct  in  the  main  has  thus  far  been 
a  vindication.  During  the  mortal  illness  of  his 
father  when  Crown  Prince,  William  was  called 
upon  to  repudiate  a  charge  of  conspiracy  to 
keep  him  from  the  throne.  His  own  behavior 
in  the  three  months  of  his  father's  reign  be- 
trayed no  want  of  filial  devotion.  Upon  his  ac- 
cession William  at  once  asserted  his  ideas  of 
personal  rulership,  which  he  has  maintained  in 
theory,  and  in  practice  has  relaxed  only  in  sub- 
mission to  demands  of  policy.  He  has  actively 
concerned^  himself  with  every  department  of 
German  life,  and  his  personal  sway  has  been 
qualified  only  by  the  limiutions  of  the  con- 
stitution and  of  public  opinion.  By  travel,  in 
which  he  has  visited  all  the  principal  capitals  of 
Europe,  he  has  familiarized  himself  with  inter- 
national affairs,  and  he  is  an  expert  in  world- 
politics.  When  Moltke  died  the  emperor  de- 
clared that  he  had  "lost  an  army,"  but  when  he 
quarreled  with  Bismarck  he  showed  no  misgiv- 
ings at  the  loss  of  the  masterful  chancellor  and 
reputed  creator  of  the  empire,  whose  retirement 
he  virtually  compelled  in  March  1890.  And  in- 
deed by  this  act,  cleverly  characterized  by  his 
critics  as  "dropping  the  pilot,"  he  made  himself 
more  distinctly  master  of  the  ship  of  state. 
Since  then  his  able  chancellors  —  Caprivi, 
Hohenlohe,  Billow  —  have  been  compliant  to  the 
imperiaf  will.  Shortly  before  Bismarck's  death 
the  emperor  sought  reconciliation,  and  their 
friendship  was  partially  restored.  In  some 
things,  notably  in  maintaining  the  Triple  Alli- 
ance, the  emperor  has  followed  the  policy  of 
Bismarck.  William  has  measured  his  strength 
against  all  liberalizing  parties,  and  his  early 
solicitude  for  the  laboring  classes  has  latterly 
seemed  lost  in  his  bitter  antagonism  to 
socialistic  elements.  Bismarck's  Kulturkampf 
legacy  William  has  sagaciously  disposed  of 
through   concessions   which   he   has   turned   to 
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profit  by  making  an  implicit  alliance  of  the 
Vatican  and  the  German  schools  in  his  anti- 
revolutionary  policies,  and  by  remodeling  the 
schools  themselves. 

With  all  his  alleged  autocratic  tendencies 
William  has  sought  above  everything  the 
aggrandizement  of  Germany,  her  industrial  and 
commercial  supremacy,  colonial  expansion,  and 
primacy  among  the  great  Powers.  He  has  ex- 
tended the  imperial  influence  to  Turkey  and 
Asia  Minor,  and  strengthened  German  interests 
in  the  Far  East  and  in  Africa  and  South  Amer- 
ica. He  holds  the  press  to  as  strict  account  as 
he  can;  the  army  and  navy,  which  he  would 
make  superior  to  all  others,  he  keeps  in 
strong  control ;  but  his  attitude  at  present  indi- 
cates no  menace,  rather  a  promise  of  protection 
to  the  cause  of  peace,  which  on  more  than  one 
occasion  he  has  doubtless  aided  in  preserving. 
Herein  his  conduct  has  been  less  aggressive  than 
many  of  .the  speeches  in  which  he  has  addressed 
himself  through  Germany  to  the  world.  He  is 
admittedly  a  most  remarkable  figure  among  the 
men  and  rulers  of  his  time,  and  in  his  future 
career  the  whole  world  cannot  but  feel  a  pro- 
found and  cordial  interest.  The  sending  of  his 
brother.  Prince  Henry  of  Prussia,  to  the  United 
States,  in  1902,  did  much  to  promote  friendly 
sentiment,  and  the  emperor's  good  will  has  been 
further  shown  in  his  gifts  to  the  American  peo- 
ple and  to  American  institutions.  Consult: 
Lavisse,  <Trois  Empereurs  d'Allemagne*  (1888)  ; 
Bigelow,  <The  German  Emperor*  (1889)  ;  Fred- 
eric, 'The  Young  Emperor,  William  H.  of  Ger- 
many' (1891);  Meister,  'Kaiser  Wilhelm  II.> 
(1894) ;  Lowe,  'The  German  Emperor,  William 
II.>  (1896);  also  'The  Kaiser's  Speeches,' 
edited  by  W.  von  Schierbrand  (1903). 

John  H.  Clifford, 
Editorial  Staff,   ^Encyclopedia  Americana.^ 

William  L,  prince  of  Orange,  count  of 
Nassau,  sumamed  the  Silent:  b.  Castle  of 
Dillenburg,  Nassau,  16  April  1533;  d.  Delft, 
Holland,  10  July  1584.  He  was  the  eldest  son 
of  William,  count  of  Nassau,  and  Juliana, 
countess  of  Stolberg,  and  was  educated  in  the 
Roman  Catholic  faith  by  Maria,  queen  of  Hun- 
gary, sister  of  Charles  v.  He  spent  nine  years 
in  attendance  on  the  person  01  the  emperor, 
who  had  so  high  an  esteem  for  bis  spirit, 
prudence,  and  intelligence,  that  he  asked  his 
opinion  respecting  the  most  important  matters, 
and  when  he  was  but  22  entrusted  him  with  the 
chief  command  of  the  army  in  the  Neiherlands, 
in  the  absence  of  Philibert,  duke  of  Savoy.  He 
also  recommended  him  to  his  successor,  Philip 
II.,  who,  however,  regarded  him  with  distrust. 
As  Cardinal  Granvella  had  now  the  entire  con- 
fidence of  Philip,  and  Margaret  of  Parma,  who 
was  charged  with  the  government  of  the  Nether- 
lands, was  obliged  to  do  whatever  Granvella 
suggested,  especially  with  resjiect  to  the  intro- 
duction of  the  Spanish  inquisition,  and  the  erec- 
tion of  new  bishoprics,  the  Count  of  Egmont, 
the  Prince  of  Orange,  and  the  Count  of  Horn 
represented  to  the  king  in  writing,  that  unless 
the  cardinal  were  speedily  recalled,  his  violence 
would  drive  the  country  to  rebellion.  Though 
Philip  looked  on  this  step  as  treason,  he  con- 
cealed h^s  anger,  and  recalled  the  cardinal 
(1564).  .\fter  the  remonstrance  offered  in  1566 
by  300  noblemen  (the  Gueux).  with  Count  Louis 
of  Nassau,  the  brother  of  William,  at  their  head. 


against  the  introduction  of  the  Inquisition  and 
the  establishment  of  new  bishoprics,  had  been 
rejected  and  the  Duke  of  Alva  had  been  ap- 
pointed governor  of  the  Netherlands,  William 
had  a  meeting  with  Egmont,  Horn,  his  brother 
Louis,  and  others  at  Dendermond,  to  deliberate 
on  the  means  of  averting  the  threatening  danger. 
The  majority  advised  an  armed  resistance,  but 
this  proposal  came  to  nothing  on  account  of  the 
opposition  of  the  Count  of  Egmont.    The  prince, 
with  his  family  now  went  to  his  castle  at  Dillen- 
burg.   Alva  arrived  in  the  Netherlands  in  1567, 
and  many  men  of  consequence,  including  Eg- 
mont and  Horn,  were  immediately  arrested.    In 
the  beginning  of  1568  he  caused  the  prince  and 
others,  who  had  retired  from  the  country,  to  be 
summoned  before  the  Council  of  Twelve.    The 
prince  did  not  appear,  in  consequence  of  which 
Alva   declared  him  an  outlaw,  confiscated  his 
property,  and  removed  his  son  Philip  William, 
from  the  University  of  Louvain,  and  sent  him  as 
a  hostage  to  Spain.    The  Prince  of  Orange  now 
determined  on  waging  war  against  Alva.    In  a 
document  issued  in  the  summer  of  1568,  and 
called  his  "justification,"  he  gave  the  reasons  o£ 
his  conduct  and  publicly  professed  the  Protes- 
tant  religion.    In   consequence   of  this  he  re- 
ceived aid  in  money  and  troops  from  several 
Protestant    princes.    William    now    raised    an 
army  of  24,000  Germans,  who  were  joined  by 
4,000  French  soldiers,  conducted  his  forces  with 
great  skill  across  the  Rhine  and  Meuse,  entered 
Brabant,  and  defeated  a  division  of  the  hostile 
army,  but  was   unable  to  brin^  the   Duke  of 
Alva,  who  threw  himself  into  the  fortresses,  to 
an  engagement,  or  to  excite  the  people,  who 
feared  the  Spaniards,  to  a  general  msurrection. 
His  army  now  dispersed.    He  then  took  part  in 
an   expedition   to  France  against  the   Catholic 
party  of  the  Guises  (1569).    In  France  Admiral 
Coligny  had  advised  him  to  fit  out  privateers 
against  the  Spanish,  and  establish  himself  par- 
ticularly in  Zealand  and  Holland,  from  which 
the   Spaniards  would  hardly  be  able  to  drive 
him.    The  prince  followed  this  advice,  and  the 
privateers  made  themselves  masters,  in  1572,  of 
the  town  and  harbor  of  Briel,  on  the  island  of 
Voorn,  and    also   took    Flushing.    As    Alva's 
tyranny  became  more  intolerable,  and  the  people 
were    exasperated    by    new    exactions,    several 
cities  of  Holland,  Zealand,  Overijssel,  and  Gel- 
derland    publicly   declared    for    the    Prince    of 
Orange.    Relying  on  the  assistance  of  France, 
which  Admiral  Coligny  had  promised  to  obtain 
for   him,  William  crossed  the   Rhine,  but  the 
news  of  the  massacre  of  St.  Bartholomew,  de- 
prived him  for  the  time  of  all  hope  of  French 
aid.    He  then  retired  into  the  province  of  Hol- 
land, which  steadfastly  supported  him.    He  now  ' 
resumed  negotiations  with  France,  and  obtained 
a  treaty  in  which  France  promised  to  support 
him,  provided  that  it  should  receive  the  protec- 
torate  over  all   the   provinces  of  the   Nether- 
lands, which  he  succeeded  in  wresting  from  the 
Spaniards.    At  the  end  of  1573  Alva  was  re- 
called and  replaced  by  Requescns.     In  1574  Louis 
and  Henry  of  Nassau,  William's  brothers,  made 
an  effort  to  join  him,  but  were  totally  defeated 
by  Requesens  at  Mookerheide,  near  Nijmegen. 
Both  of  \yilliam's  brothers  fell  on  the  field  of 
battle.    This  blow  was  compensated  by  the  re- 
lief of  Leyden,  at  that  time  hard  pressed  by 
the  enemy.    The  raising  of  the  siege  of  Leyden 
saved  the  province  of  Holland  for  the  time,  but 


Digitized  by 


Google 


WILLIAM 


the  Spanish  were  still  formidable,  and  Holland 
might  have  been  completely  crushed  had  it  not 
been  for  the  death  of  Requesens,  which  took 
place  in  March  15^6.  After  this  event  William 
succeeded  in  bringing  about  the  so-called  pacifi- 
cation of  Ghent  (8  Nov.  1576),  in  which  nearly 
•all  the  provinces  of  the  Low  Countries  united 
to  expel  the  foreign  troops,  and  promised  mu- 
tual toleration  in  matters  of  religion.  The  new 
stadthclder,  John  of  Austria,  sought  to  break 
the  force  of  the  union  by  granting,  in  the  per- 
petual edict,  almost  all  the  demands  of  the  peo- 
ple (1577),  but  his  conduct  soon  manifested  his 
insincerity  and  the  states  of  Antwerp  then  called 
the  Prince  of  Orange  to  their  aid.  The  people 
received  him  with  acclamations  in  Brussels,  and 
he  was  appointed  to  the  rank  of  lieutenant- 
general.  The  war  was  now  renewed,  and  by  the 
victory  at  Gemblours  in  the  end  of  January 
1578,  the  Spaniards  recovered  their  superiority 
in  the  Walloon  provinces,  which  were  zealously 
Catholic.  In  1579  Don  John  of  Austria  died, 
and  the  king  appointed  Alexander  Famese  of 
Parma  as  his  successor.  The  policy  of  Farnese 
succeeded  in  gaining  over  to  the  king  the 
southern  provinces,  and  the  prince,  therefore, 
brought  the  five  northern  provinces,  Holland, 
Zealand,  Utrecht,  Gelderland,  and  Friesland, 
into  closer  connection  by  the  union  of  Utrecht, 
23  Jan.  1579,  and  thus  laid  the  foundation  of  the 
republic  of  the  United  Netherlands.  In  1580 
the  king,  finding  it  impossible  to  triumph  over 
William  by  fair  means,  put  a  price  upon  his 
head.  This  step  induced  the  united  provinces 
to  renounce  their  allegiance  to  Philip,  and  Wil- 
liam was  offered  the  dignity  of  sovereign  count 
of  Holland  and  Zealand,  which  he  accepted. 
But  the  edict  of  Philip  proclaiming  a  reward 
for  his  life  was  not  without  effect.  In  1582  an 
attempt  was  made  by  a  Spaniard  named  Jaure- 
guy  to  assassinate  him  at  Antwerp,  and  a  second 
attempt,  made  at  Delft  on  10  July  1584,  by  a 
Burgundian  fanatic  Balthasar  Gerard,  succeeded. 
William  of  Nassau  was  four  times  married. 
Maurice  of  Nassau,  who  distinguished  himself 
as  a  general  in  the  Thirty  Years'  war,  was  one 
of  his  sons,  and  William  III.  of  England,  a 
grandson  of  his.  Consult:  Gachard,  'Corre- 
spondance  de  Guillaume  le  Tacitume'  (1847- 
66)  ;  Motley,  <The  Rise  of  the  Dutch  Repub- 
lic' (1856);  Klose,  'William  I.  von  Oranien' 
(1864);  Juste,  •Guillaume  le  Taciturne  d'apres 
sa  Correspondence  et  ses  Papiers  d'Etat* 
(1873);  Putnam,  <William  the  Silent.  Founder 
of  the  Dutch  Republic'  (1895)  ;  Frederic  Harri- 
son, 'William  the  Silent'    (1897). 

WiUiam  I.,  Frederick,  king  of  the  Neth- 
erlands, grand  duke  of  Luxemburg,  prince  of 
Orange  and  duke  of  Nassau:  b.  The  Hague  24 
Aug.  1772;  d.  Berlin  12  Dec.  1843.  He  was  the 
eldest  son  of  William  V.,  Prince  of  Orange- 
Nassau,  and  was  married  to  Friederike  Luise 
Wilhelmine,  daughter  of  Frederick  William  II. 
of  Prussia,  in  1791.  He  distinguished  himself 
in  the  wars  with  the  French  republic,  and  be- 
came an  exile  with  his  father,  the  hereditary 
stadtholder  of  the  Dutch  republic,  in  1795,  and 
for  several  years  lived  at  Fulda.  After  his  fa- 
ther's death,  in  1806,  he  succeeded  to  the  duchy 
of  Nassau,  and  joining  the  Prussian  army 
against  Napoleon  was  captured  at  Jena  and  his 
possessions  confiscated.  Released  soon  after 
he  fought  against  the  French  at  Wagram.    At 


the  Congress  of  Vienna  th6  kingdom  of  the 
Netherlands  was  formed,  composed  of  Holland 
and  Belgium,  and  16  March  1815,  William  I. 
was  proclaimed  king.  His  hereditary  estates 
having  been  given  to  Prussia  and  Nassau,  he  re- 
ceived in  exchange  the  grand  duchy  of  Luxem- 
burg. Belgium  was,  however,  separated  from 
Holland  by  the  revolution  of  1830,  and  ts  Wil- 
liam was  unwilling  to  recognize  its  existence 
as  an  independent  state,  he  became  unpopular. 
He  continued  to  protest  up  to  1839,  and  the  next 
year  abdicated  in  favor  of  his  son,  retiring  to 
Berlin  at  the  same  time  with  an  immense  for- 
tune. 

William    II.,    Frederick    George    Louis, 

king  of  the  Netherlands:  b.  The  Hague  2  Dec. 
1792;  d.  17  March  1849.  He  was  the  eldest  son 
of  the  preceding.  He  distinguished  himself  in 
the  Penmsular  war  under  Lord  Wellington,  and 
also  commanded  the  army  of  the  Netherlands  at 
the  battle  of  Waterloo.  In  1816  he  was  married 
to  the  grand  duchess  Anna  Paulovna,  sister  of 
Alexander  I.  of  Russia.  His  reign  commenced 
from  his  father's  abdication  in  1840,  but  al- 
though he  brought  order  out  of  the  financial 
chaos  caused  by  his  father,  he  was  by  nature 
opposed  to  political  reform.  In  1848  events 
obliged  him  to  consent  to  an  entire  reorganiza- 
tion of  the  government,  but  his  death  took  place 
before  the  new  constitution  could  go  into  effect. 

William  III.,  Alexander  Paul  Frederick, 

king  of  the  Netherlands:  b.  The  Hague  19 
Feb.  1817;  d.  Loo  23  Nov.  1890.  He  was  the 
eldest  son  of  the  preceding  and  his  reign  was 
chiefly  distinguished  by  undertakings  of  inter- 
nal improvement.  Under  his  rule,  the  kingdom 
enjoyed  uninterrupted  peace,  and  material  pros- 
perity increased.  He  carried  out  the  parlia- 
mentary reforms  instituted  in  1848  and  in  1863 
decreed  the  abolition  of  slavery  in  the  Dutch 
West  Indies.  In  1866  the  Dutch  province  of 
Limburg,  a  member  of  the  Germanic  Confedera- 
tion from  181S,  was  restored  to  the  Netherlands 
and  by  the  treaty  of  11  May  1867,  the  grand 
duchy  of  Luxemburg  was  declared  neutral  ter- 
ritory under  the  sovereignty  of  the  house  of 
Orange-Nassau.  While  Prince  of  Orange,  he 
married  in  1839,  the  Princess  Sophia  Frederica 
Matilda,  daughter  of  the  late  King  William  I., 
of  Wiirtemberg.  They  had  two  sons,  William 
Nicholas  Alexander  Frederick  Charles  Henry, 
Prince  of  Orange  (b.  4  Sept.  1840;  d.  11  June 
1879) ;  and  Wil!inni  Alexander  Charles  Henry 
Frederick  (b.  25  Aug.  1851 ;  d.  21  June  1884), 
the  last  male  heir  of  the  house  of  Orange.  In 
1879  King  William  was  married  to  Emma, 
Princess  of  Waldeck-Pyrmont,  their  daughter 
Wilhelmina  becoming  heir  to  the  throne. 

William  I.,  surnamed  The  Lion,  king  of 
Scotland:  b.  1143;  d.  Stirling  1214.  He  was  a 
grandson  of  David  I.,  and  brother  of  Malcolm 
IV.,  whom  he  succeeded  in  1 165.  The  source  of 
his  designation  is  one  of  the  mysteries  of  his- 
tory. His  predecessors  had  long  contested  with 
the  kings  of  England  the  sovereignty  of  North- 
umberland and  other  districts  of  the  north  of 
England,  but  under  Malcolm  these  claims  were 
virtually  abandoned  and  the  king  of  Scots  re- 
ceived, as  an  equivalent  for  them,  the  earldom 
of  Huntingdon  and  other  valuable  estates. 
William_  still  coveted  the  Northumbrian  region, 
and  while  attending  Henry  II.  of  England  in 
his   wars   upon   the   Continent,  is  supposed  ta 
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have  asked  for  a  portion  of  the  disputed  terri- 
tory. On  being  refused  he  invaded  the  district 
after  the  example  of  his  ancestors,  but  on  13 
July  1 174  fell  into  the  hands  of  the  English. 
For  security  he  was  conveyed  to  Nomiandy, 
and  there  consented,  as  the  price  of  his  libera- 
tion, to  perform  that  homage  for  his  kingdom 
which  the  English  kings  so  long  vainly  re- 
quired from  the  government  of  Scotland.  The 
treaty  of  Falaise,  as  the  arrangement  was 
termed,  from  the  place  of  its  adjustment,  was 
revoked  in  1189  by  Richard  I.  of  England  in 
consideration  of  a  payment  of  10,000  marks, 
needed  for  his  expedition  to  Palestine.  Wil- 
liam had  several  disputes  with  the  Church,  but 
was  one  of  the  early  benefactors  of  the  regular 
ecclesiastics,  and  founded  in  1178  the  great 
abbey  of  Arbroath,  which  he  dedicated  to  Saint 
Thomas  a  BeckeL 

William  of  Malmsbury,  mamz'terl,  Eng- 
lish historian:  b.  probably  in  Somersetshire, 
about  1090;  d.  Malmsbury,  Wiltshire,  about 
1 143.  He  was  educated  at  the  Benedictine 
Abbey  of  Malmsbury  of  which  he  subsequently 
became  librarian  and  precentor,  and  from  which 
his  name  is  derived.  His  works  are  in  Latin 
and  are  of  great  historical  value.  They  include : 
*De  Gestis  Regum  Anglorum,'  a  general  his- 
tory of  the  kings  of  England  from  449  to  1128; 
'Historia  Novella,*  containing  the  narration 
to  1 142;  <De  Gestis  Pontificum  Angloruni,'  an 
ecclesiastical  history  of  England  down  to  1 123; 
<Vita  S.  Dunstani> ;  <Vita  S.  Wulfstani> ;  etc. 
The  best  edition  of  his  English  and  Church  his- 
tories is  that  of  Stubbs  in  the  Rolls  Series 
(1887-8).  Consult  Birch,  <Life  and  Writings 
of  William  of  Malmsbury*  (1874) ;  Stubbs' 
Prefaces  in  the  Rolls  Series;  Norgate,  'England 
Under  the  Angevin  Kings,*  Vol.  I.  (1887). 

William  of  New'burgh,  English  chroni- 
cler: b.  Bridlington,  Yorkshire,  about  1 136;  d. 
Newburgh,  near  Coxwold,  Yorkshire,  about 
1 198.  He  was  educated,  lived  all  his  life,  and 
died  in  the  Augustinian  Abbey  of  Newburgh. 
He  is  one  of  the  chief  authorities  for  the  reign 
of  Henry  II.  His  'Historia  Rerum  Angli- 
carum*  covers  the  period  from  1066-98,  is  writ- 
ten in  five  books,  and  is  highly  valuable  as  a 
broadminded,  just,  and  clear  presentation  of 
the  happenings  of  the  times,  though  his  state- 
ments are  not  always  accurate.  His  other 
works  consist  of  three  sermons.  Consult  How- 
lett  in  the  Rolls  Series,  'Chronicles  of  Steoher., 
Henry  II.,  and  Richard  I.*  (1884). 

William  of  Tyre,  Syrian  historian  and 
archbishop:  b.  probably  in  Syria,  about  1137; 
d.  about  1 184.  He  was  educated  at  Antioch  and 
Jerusalem,  and  in  1175  was  made  archbishop  of 
Tyre.  He  was  one  of  the  six  bishops  who  rep- 
resented the  Latin  Church  of  the  East  at  the 
Lateran  Council  in  1 179.  His  'Historia  Rerum 
in  Partibus  Transmarinis  Gestarum'  is  one  of 
the  best  histories  of  mediaeval  times,  and  is  the 
principal  authority  for  the  history  of  the  Latin 
iingdom  in  the  East  from  1127-84.  He  also 
wrote  'Historia  de  Oricntalibus  Principibus.* 

William  of  Wykeham,  wik'am,  English 
prelate,  architect,  and  statesman:  b.  Wykeham, 
Hampshire,  1324;  d.  South  Waltham,  Hamp- 
shire, 24  Sept.  1404.  He  received  a  liberal  edu- 
cation from  the  lord  of  the  manor  of  XVykeham, 
and  was  afterward  recommended  by  him  to  the 


notice  of  Edward  III.,  who  made  him  chief 
keeper  and  surveyor  of  the  several  of  the  royal 
castles.  He  built  Windsor  Castle,  and  after- 
ward, taking  orders,  held  various  ecclesiastical 
posts,  becoming  bishop  of  Winchester  in  1367. 
He  was  lord  chancellor  of  England  1367-71, 
founded  in  1373  a  grammsr  school  at  Winches-' 
ter,  which  still  exists  as  Winchester  College, 
and  New  College,  Oxford,  which  he  comt.";eted 
in  1386.  He  was  lord  chancellor  for  tbi  sec- 
ond time  1389-91  and  rebuilt  the  nave  o*  Win- 
chester Cathedral  in  the  Third  Pointed  manner 
1395-1405.  He  is  buried  in  a  magnificent  chan- 
try chapel  in  the  south  arcade  of  the  nave  at 
Winchester.  Consult  'Three  Chancellors* 
(i860);  and  'Lives,*  by  Lowth  {1758); 
Mobcrly  (1887). 

William  and  Mary  College,  located  at 
Williamsburg,  Va.  It  was  chartered  in  1693, 
thus  being  the  second  oldest  college  in  the 
United  States;  but  an  attempt  was  made  to 
found  a  college  in  Virginia  as  early  as  1619 
when  a  grant  of  land  for  a  "seminary  of  learn- 
ing* was  made  by  the  Virginia  Company;  a 
collegiate. school  was  established  at  Charles  (Tity 
in  1621,  but  closed  on  account  of  Indian 
troubles  in  the  next  year.  In  1635  Benjamin 
Symes  established  a  free  school  in  Elizabeth  City 
County,  the  first  in  the  thirteen  colonies.  In 
1660  the  Virginia  assembly  voted  a  grant  of 
land  for  a  college,  but  the  disturbed  condition 
of  England  at  that  time,  and  the  disorders 
within  the  colony,  prevented  any  further  progress 
toward  establishing  an  institution  of  higher 
learning  until  in  1691,  when  Rev.  James  Blair 
was  sent  to  England  to  obtain  a  charter  from 
the  crown.  In  this  he  was  successful,  the  char- 
ter being  signed  8  Feb.  1693.  Certain  lands,  a 
duty  on  the  exports  of  tobacco,  and  other  funds 
were  appropriated  to  the  use  of  the  college. 
During  the  Revolutionary  War  the  college  lost 
the  larger  part  of  its  endowment,  the  buildings 
were  occupied  by  the  British  and  the  American 
and  French  troops,  and  the  college  was  closed 
for  a  short  time  in  1781.  After  the  Revolution, 
the  college  was  reorganized  and  received  a  grant 
of  land  from  the  Virginia  legislature;  CJeorge 
Washington  served"  as  chancellor  from  1788-99. 
During  the  Civil  War  the  college  was  closed 
after  1861 ;  about  90  per  cent  of  its  students 
enlisted  in  the  Confederate  service.  It  was  oc- 
cupied by  the  Federal  troops  and  most  of  its 
buildings  and  property  destroyed.  In  1869  the 
main  building  was  restored,  and  the  college  again 
opened,  but  under  serious  embarrassment ;  so 
serious  did  the  financial  difficulties  become  that 
its  sessions  were  suspended  in  1882.  until  1888, 
when  the  State  legislature  appropriated  $10,000 
a  year,  later  increased  to  $15,000.  In  1893  the 
college  received  $64,000  from  Congress  as  in- 
demnity for  loss  suffered  during  the  Civil  War. 

The  college  has  always  given  history  and 
political  science  a  recognized  place  in  its  curric- 
ulum, and  was  the  first  American  college  to 
establish  chairs  of  law  and  history.  Partially 
perhaps  for  this  reason,  its  influence  has  always 
been  felt  in  State  and  national  history;  it  num- 
bers among  its  graduates  some  of  the  leading 
men  of  the  nation,  including  four  presidents  of 
the  United  States,  JefTerson,  Monroe.  Harrison, 
and  Tyler,  also  Chief  Justice  Marshall,  Edmund 
Randolph,  and  General  Scott.  The  first  chapter 
of  Phi  Beta  Kappa  was  established  at  William 
and  Mary  in  1776.    The  college  was  also  the 
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first  to  introduce  the  elective  system  which  was 
done  in  part  in  1779  under  Jefferson's  guidance. 
In  1819  Jefferson  declared  in  a  letter  to  Francis 
Eppes  that  at  William  and  Mary  the  student 
could  pursue  the  course  of  his  choice.  At  this 
time  there  appear  to  have  been  two  classes  of 
students  —  "regulars  and  irregulars."  The  first 
class  took  a  prescribed  course  for  A.B.,  the 
latter  followed  their  own  inclinations,  and  at- 
tended the  schools  of  their  own  selection.  The 
■college  was  also  the  first  to  try  the  honor  sys- 
tem, and  a  remarkable  degree  of  freedom  was 
permitted  the  students  in  the  lecture  room,  and 
•on  examination.  They  were  neither  watched  nor 
spied  upon,  and  their  word  was  taken  as  conclu- 
sive on  any  subject  There  are  now  two  courses 
offered,  the  Colle^ate  and  the  Normal.  The 
Collegiate  course  is  entirely  elective  in  accord- 
ance with  th^group  system;  three  degrees  are 
•conferred,  A.M.  -(for  graduate  work),  A.B.  and 
B.L.,  according  to  the  subjects  elected.  The 
Normal  course  is  two  years  in  length,  to  which 
is  added  one  year's  practice  work  in  the  Matthew 
Whaley  Model  and  Practice  School.  The  cam- 
pus consists  of  42  acres  upon  which  there  are 
eight  buildings.  In  the  centre  is  the  main  col- 
lege structure.  Though  it  has  passed  through 
three  fires,  the  walls  are  the  same  as  were  orig- 
inally put  up  in  1693.  They  are,  therefore,  the 
•oldest  college  walls  in  the  United  States.  The 
lawn  in  front  of  the  college  is  covered  with 
l)eautiful  trees,  and  the  buildings  are  furnished 
with  electric  lights,  artesian  well  water,  and  new 
equipment.  The  college  receives  annually  from 
-the  legislature  $25,000.  The  students  in  1910 
numbered  241,  and  the  faculty  20. 

Lyon  G.  Tyler,  LL.D., 
President  of  William  and  Mary  College. 

William  Henry,  Fort,  in  the  town  of  Cald- 
well, N.  Y.,  at  the  head  of  Lake  George  (q.v.). 
In  August  1757,  it  was  taken  from  the  English 
ty  a  force  of  French  and  Indians  under  Mont- 
•calm. 

William  Jewell  College,  located  in  Liberty, 
a  suburb  of  Kansas  City,  Mo.  It  was  founded 
in  1849  by  the  Baptists  of  Missouri ;  Dr.  William 
Jewell  of  Columbia,  Mo.,  was  one  of  the  leaders 
in  the  movement  for  the  establishment  of  the 
•college,  and  contributed  $10,000  in  lands  toward 
the  endowment,  hence  the  college  was  named 
for  him.  It  was  opened  to  students  in  1850,  and 
■on  account  of  financial  difficulties  was  closed  in 
185S-7;  just  as  the  college  was  becoming  pros- 
perous, the  Civil  War  again  forced  the  work 
to  suspend  from  1861  to  1868 ;  for  a  part  of  that 
time  tile  building  was  occupied  by  the  Federal 
troops.  Since  1877  the  endowment  has  been 
raised  to  over  $200,000.  The  college  offers  four 
■courses  or  groups,  leading  to  the  degree  of  A.B. 
Some  studies  are  required  in  all  groups,  and 
some  are  free  electives.  The  curriculum  in- 
•cludes  several  theological  courses,  completion  of 
which  by  arrangement  with  the  Southern  Bap- 
tist Theological  Seminary  at  Louisville,  Ky., 
entitles  the  student  to  credit  at  that  seminary. 
The  degree  of  A.M.  is  conferred  for  graduate 
work.  There  are  also  courses  in  elocution  and 
oratory  and  music,  and  an  Academic  Depart- 
ment. _A  college  band  and  a  college  orchestra 
are  maintained.  There  are  44  scholarships.  The 
student  organizations  include  four  literary  so- 
cieties. Philharmonic  (a  musical  society),  a 
Young  Men's  Christian  Association,  and  mis- 
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sionary  societies.  The  buildings  include  Jewell 
Hall  (the  original  building),  Vardeman  Hall, 
Brown  Hall,  Wornall  Hall,  Ely  Hall,  The  Cot- 
tages, and  the  gymnasium.  The  library  in  1910 
contained  20,000  volumes;  the  students  num- 
bered 549,  and  the  faculty  45. 

Waiiam  Penn  Charter  School,  a  secondary 
day  school  for  boys,  located  at  Philadelphia.  Tn 
1683  the  governor  and  council  of  the  province 
engaged  a  schoolmaster  (Enoch  Flower)  for 
"the  instruction  of  the  youth®  of  Philadelphia; 
from  this  grew  the  Charter  School,  founded  in 
1689  and  incorporated  in  1698  by  the  council 
and  lieutenant-governor  as  "the  public  school 
founded  in  Philadelphia  at  the  request,  costs, 
and  charges  of  the  people  of  God  called 
Quakers.*  Although  supported  by  the  Quakers, 
it  was  open  to  all,  and  for  more  than  60  years 
continued  to  be  the  only  public  place  for  in- 
struction in  the  province.  In  1701  Penn  was 
asked  to  confirm  the  lieutenant-governor's  char- 
ter by  one  under  his  own  hand  and  seal.  This 
he  did  on  the  same  day  that  he  chartered  the 
city  itself.  The  school  therefore  enjoys,  in  this 
regard,  a  unique  distinction.  The  two  subse- 
quent charters  issued  by  Penn,  one  in  1708  and 
the  other  in  171 1  (the  last  the  legal  one  under 
which  the  board  now  works)  rendered  broader 
and  more  far-reaching  the  measures  for  the 
school's  future  development  The  school  was 
entirely  emancipated  from  denominational  con- 
trol, and  the  title  of  the  corporation  changed  by 
omitting  the  words:  "at  the  request,  costs  and 
charges  of  the  people  of  God  called  Quakers,* 
the  title  in  the  final  charter  standing:  'The 
Overseers  of  the  Public  School  founded  by 
Charter  in  the  Town  and  County  of  Philadelphia 
in  Pennsylvania"  (the  word  "public"  being  used 
in  the  English  sense,  open  to  all  willing  to  pay 
the  fees).  The  school  premises  are  now  located 
in  the  heart  of  the  city,  and  taken  with  the 
beautiful  playing  fields  in  the  suburbs  of  the 
city,  presented  to  the  school  in  1903,  are  valued 
at  $250,000;  and  the  scholarship  funds  amount 
to  about  $50,000.  It  is  purely  a  day  college  pre- 
paratory school  for  boys,  and  has  for  years 
been  famed  for  both  its  high  standard  of  schol- 
arship and  the  intelligetit  care  devoted  to  phys- 
ical training.  In  1903-4  the  students  numbered 
over  500,  it  being  the  largest  boys'  day  school 
of  its  class  in  the  United  States. 

Richard  M.  Jones,  LL.D., 
Head  Master. 

William  TeU  (Wilhelm  TeU),  the  last 
completed  drama  of  Schiller,  was  written  in 
1804,  oneyear  before  his  death.  It  is  considered 
one  of  his  finest  works,  being  the  most  mature 
expression  of  that  idea  of  freedom  with  which 
he  had  opened  his  poetic  career  in  <The  Rob- 
bers* 20  years  before.  But  whereas  Karl  Moor 
was  warring  against  the  existing  order  of  things, 
the  Swiss  were  fighting  for  the  preservation  of 
their  ancient  rights.  Although  the  _  play  is 
named  after  Tell,  he  is  merely  the  nominal  hero. 
The  real  protagonists  are  the  whole  people.  A 
drama  by  James  Sheridan  Knowles,  entitled 
'William  Tell,'  was  produced  by  Macready  in 
1825,  and  the  same  theme  forms  the  libretto  of 
Rossini's  'Guillaume  TelP  (1829). 

Williams,  wiryamz,  Alpheus  Starkey, 
American  soldier:  b.  Saybrook,  Conn.,  20  Sept. 
1810;  d.  Washinsrtonj  D.  C,  21  Dec.  1878. 
Graduated  from  Yale  m  1831,  he  studied  in  the 
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^aw  school  there  in  1831-3,  and  in  1836  bfgan 
legal  practice  in  Detroit,  Mich.  There  he  held 
local  offices,  and  in  1840-4  was  probate  judge 
of  Wayne  County.  He  became  proprietor  of  the 
Daily  Advertiser  of  Detroit  in  1843,  and  re- 
mained its  editor  until  1848.  During  the  Mexi- 
can War  he  was  lieutenant-colonel  of  the  ist 
Michigan  volunteers.  In  May  1861  he  received 
the  commission  of  brigadier-general  of  volun- 
teers. Later  he  was  a  division  commander  in 
the  Shenandoah,  and  in  1862  became  temporary 
commander  of  the  12th  corps,  which  he  directed 
until  April  1863,  leading  it  at  South  Mountain 
and  Antietam.  He  was  also  in  command  of  a 
corps  at  Gettysburg  and,  after  his  transfer  to 
Tennessee,  at  Lookout  Mountain.  After  com- 
manding a  division  of  the  20th  corps  in  Sher- 
man's Atlanta  campaign,  he  was  appointed  in 
November  to  command  that  corps,  and  he  led  it 
in  the  "March  to  the  Sea,®  and  the  campaign 
in  the  Carolinas..  Upon  the  capture  of  Savannah 
he  was  brevetted  brigadier-general  of  volunteers. 
Mustered  out  in  January  1866,  he  was  minister 
to  San  Salvador  in  1866-9,  and  member  of  Con- 
gress in  1875-8.  In  1870  he  was  Democratic 
candidate  for  the  governorship  of  Michigan. 

Williams,  Annie  Bowles  "Jak",  American 
writer  of  juvenile  tales:  b.  Connecticut  1840. 
She  published  <Birchwood>  (1885);  <The  Fitch 
Club>;  'Profesor  Johnny>  (1887);  <Rolf  and 
His  Friends>;  <Who  Saved  the  Ship?>;  <The 
Giant  Dwarf* ;  'The  Riverside  Museum.* 

Williams,  Arthur  Llewellyn,  American 
Protestant  Episcopal  bishop:  b.  Owen  Sound, 
Ont,  30  Jan.  1856.  He  received  an  academic 
education  and  engaged  in  the  railroad  business 
in  Colorado  for  several  years.  He  then  studied 
theology  and  was  graduated  at  the  Western 
Theological  Seminary,  Chicago,  in  1888.  Ad- 
mitted to  the  diaconate  in  i8iS8,  and  to  the 
priesthood  in  1889,  he  served  as  missionary  in 
White  River  Valley,  Colo.,  1888-9,  was  rector 
of  St.  Paul's  Church,  Denver,  1891-2,  and  of 
Christ  Church,  Chicago,  1892-9.  In  October 
1899  he  was  consecrated  bishop-coadjutor  of 
Nebraska. 

Williams,  Channine  Moore,  American 
Protestant  Episcopal  bishop :  b.  Richmond,  Va., 
18  July  1829.  He  was  graduated  from  William 
and  Mary  College  in  1853  and  from  the  Theo- 
logical Seminary  at  Alexandria,  Va.,  in  1855. 
He  took  deacon'"  orders  in  1853  and  was  or- 
dained to  the  priesthood  in  1857.  He  served  as 
a  missionary  in  Chira  in  1857-66  and  in  the 
last  mentioned  year  was  consecrated  bishop  of 
Yeddo,  Japan,  resigning  his  bishopric  in  1889, 
when  he  retired  from  episcopal  duties,  but  con- 
tinuing his  missionary  labors. 

Willianis,  Edward  (bardic  name,  Iolo 
Morgan wg;,  Welsh  poet  and  Celtic  scholar: 
b.  Llancarvan,  Glamorganshire,  1745:  b.  Flem- 
ingstone,  Glamorganshire,  17  Dec.  1820.  With 
Owen  Jones  and  Pughe,  he  edited  the 
<Myvyrian  .^rchjeology'  (1801-7),  and  himself 
published  "The  Fair  Pilgrim,  a  Poem  Trans- 
lated from  the  Welsh'  (1792);  'Poems  Lyric 
anc  Pastoral*  (1794);  'Psalms  of  the  Church 
in  the  Desert'  (1812)  in  Welsh.  To  the  'Fair 
Pilgrim'  he  appended  specimens  of  Druidical 
'Triads,'  which,  after  a  long  protracted  contro- 
versy and  on  the  non-production  of  their  manu- 
scripts, are  commonly  looked  on  as  a  literary 
forgery.     Williams  was  a  friend  of  Southey  and 


ranked  foremost  among  Welsh  poets  of  his  time. 
His  posthumous  Welsh  work,  'Secrets  of  the 
Bards  of  the  Isle  of  Britain'  (1829)  was  edited 
by  his  son,  Taliessin  Williams.  Consult  War- 
ing, 'Recollections  and  Anecdotes  of  Edward 
Williams'    (1850). 

Williams,  Eleazer,  American  missionary 
to  the  Indians:  b.  about  1788;  d.  Hogansburg, 
Franklin  County,  N.  Y.,  28  Aug.  1858.  After 
obtaining  a  secondary  education  in  Massa- 
chusetts, upon  the  outbreak  of  the  War  of  1812 
he  became  a  United  States  government  agent 
among  the  northern  Indians,  and  later  fought  in 
several  actions  and  was  severely  wounded  at 
Plattsburg  (14  Sept.  1814).  After  the  war  he 
became  a  clergyman  of  the  Protestant  Episcopal 
Church,  and  for  many  years  labored  as  a  mis- 
sionary among  the  Indians  of  the  northern  Wis- 
consin region.  By  many  he  was  identified  with 
Louis  XVII.  of  France  (q.v.),  and  on  this  sub- 
ject much  has  been  written  from  J.  H.  Han- 
son's article  in  'Putnam's'  for  February  1853  to 
M.  H.  Catherwood's  'Lazarre'  (1901).  Among 
his  writings  were  'Caution  against  Our  Com- 
mon Enemy>  (1815),  and  a  translation  into  Mo- 
hawk of  the  'Book  of  Common  Prayer'  (1853). 

Williams,  Ephraim,  American  soldier:  b. 
Newton,  Mass.,  24  Feb.  1715;  killed  near  Lake 
George,  N.  Y.,  8  SepL  1755.  In  early  life  he 
was  a  sailor,  but  in  the  war  with  France, 
1740-8,  served  as  captain  of  a  New  England 
company  iit  Canada.  He  received  from  Massa- 
chusetts in  return  for  his  services  a  grant  of  200 
acres  of  land  in  the  present  townships  of  Adams 
and  Williamstown  and  was  made  commander  of 
alj  the  frontier  posts  west  of  the  Connecticut 
River.  When  hostilities  broke  out  afresh  he 
was  put  in  command  of  a  regiment  and  ordered 
to  join  the  New  York  forces  under  Sir  William 
Johnson,  who  were  marching  northward  to  at- 
tack the  French.  He  was  proceeding  with  a 
large  body  of  soldiers  to  attack  Dieskau's  ad- 
vance force,  when  the  whole  party  was  en- 
trapped in  an  ambuscade  of  French  and  Indians, 
and  at  the  first  fire  Col.  Williams  fell  mortally 
wounded.  While  in  camp  at  Albany  he  had 
made  his  will,  bequeathing  his  property  for  the 
establishment  of  a  free  school  in  Massachusetts, 
which  later  became  Williams  College.  In  1854 
the  alumni  of  Williams  College  erected  a  monu- 
ment to  his  memory  on  the  spot  where  he  feU. 
See  Williams  College. 

Williams,    Francis    Churchill,    American 

author,  son  of  Francis  Howard  Williams  (q.v.) : 
b.  Philadelphia,  Pa.,  23  April  1869.  He  was 
graduated  from  the  University  of  Pennsylvania 
in  1891  and  until  1900  was  engaged  in  journal- 
ism. His  publications  include:  'J.  Devlin, 
Boss'  (1901):  'Stories  of  the  College.'  joint 
author  (1902)  ;  'The  Captain'  (1903) ;  etc. 

Williams,  Francis  Howard,  American 
dramatic  writer:  b.  Philadelphia,  Pa.,  1844. 
Among  his  plays  are:  'The  Princess  Elizabeth: 
A  Lyric  Drama'  (1880);  'The  Higher  Ed*uca- 
tion'  (1881):  'A  Reformer  in  Ruffles'  (1881); 
'Master  and  Man'  (1884).  He  has  also  writ- 
ten 'Atman:  A  Story'  (1894);  'The  Fliite 
Player,  and  Other  Poems'  (1894);  'Pennsyl- 
vania Poets  of  the  Provincial  Period'   (1893). 

Williams,  Sir  George,  English  founder  of 
the  Young  Men's  Christian  Association :  b.  Dul- 
verton,   Somerset.   11    Oct.   1821 :    d.   London 
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0  Nov.  1905.  He  became  converted  in  1837 
and  was  active  in  attempts  to  promote  the 
religious  welfare  of  his  associates.  In  1841 
he  went  to  London,  gathered  together  the 
young  men  employed  in  the  same  establishment 
as  himself,  and  on  12  June  1844,  organized,  with 
others,  a  society  called  the  "Young  Men's  Chris- 
tian Association,"  which  was  designed  to  be  "a 
society  for  improving  the  spiritual  condition  of 
young  man  .engaged  in  the  drapery  and  other 
trades."  He  was  treasurer  of  the  Young  Men's 
Christian  Association,  1863-83,  and  succeeded 
Lord  Shaftesbury  as  its  president  in  the  last 
named  year.  He  was  knighted  in  1894.  (See 
Young  Men's  Christian  Association.)  Con- 
sult Stevenson,  'Historical  Records  of  the 
Young  Men's  Christian  Association  from  1844 
to  i884>   (1884). 

Williams,  George  Frederick,  American 
politician  b.  Dedham,  Mass.,  10  July  1852.  He 
was  graduated  from  Dartmouth  in  1872,  studied 
later  at  Heidelberg  and  Berlin,  was  admitted  to 
the  bar  and  has  since  practised  his  profession  in 
Boston.  He  edited  Williams'  'Citations  of 
Massachusetts  Cases,'  and  the  'Annual  Digest 
of  the  United  States,>  Vols.  X.  to  XVH.  He 
was  a  member  of  the  State  legislature  in  1889, 
sat  in  Congress  1891-3,  and  was  an  unsuccessful 
Democratic  candidate  for  governor  of  Massa- 
chusetts in  1895,  1896,  and  1897. 

Williams,  George  Washington,  American 
author:  b.  Bedford  Springs,  Pa.,  16  Oct.  1849; 
d.  1891.  He  was  of  African  descent,  served  in 
the  Civil  War,  subsequently  attended  school,  and 
was  for  a  time  engaged  as  a  preacher  and  then 
as  a  journalist.  In  1877  he  was  graduated  from 
the  Cincinnati  Law  School  and'  in  1879-81  served 
in  the  Ohio  legislature.  He  was  United  States 
minister  to  Haiti  in  1885-6,  and  in  1888  was  a 
delegate  to  the  World's  Conference  of  Foreign 
Missions  at  London.  He  was  editor  of  the 
Cincinnati  'Southwestern  Review*  and  of  the 
Washington  'Commoner,'  and  published:  'His- 
tory of  the  Negro  Race  in  America  from  1619 
till  1880'  (1883);  'History  of  Negro  Troops  in 
the  War  of  the  Rebellion*  (1887)  ;  'History  of 
the  Reconstruction  of  the  Insurgent  States*  (2 
vols.,  1889)  ;  etc. 

Williams,  Gershom  Mott,  American  Prot- 
estant Episcopal  bishop:  b.  Fort  Hamilton,  N. 
Y.,  II  Feb.  1857.  He  studied  at  Cornell  1875-7, 
was  in  mercantile  business  for  several  years,  and 
after  studying  law  was  admitted  to  the  Michi- 
gan bar  in  1879.  The  next  year  he  was  ordained 
to  the  Episcopal  ministry  and  held  rectorships 
at  Detroit,  Buffalo,  Milwaukee,  and  Marquette 
(1880-96).  In  1896  he  was  consecrated  bishop 
of  Marquette. 

Williams,  Helen  Maria,  English  author: 
b.  London  1762;  d.  Paris  15  Dec.  1827.  She  was 
introduced  to  public  notice  by  Dr.  Andrew  Kip- 
pis,  who  recommended  very  highly  her  first 
work,  a  legendary  tale  in  verse,  entitled  'Edwin 
and  Eltruda,*  which  was  published  in  1782.  Be- 
tween this  period  and  1788  she  published  an 
'Ode  on  Peace*  (1783);  'Peru,  a  Poem' 
(1784)  ;  and  a  collection  of  miscellaneous  poems 
1786).  In  1790  she  settled  in  Paris,  in  the  same 
year  published  a  series  of  'Letters  Written  in 
France,*  and  in  1792-6  a  second  series,  'Letters 
from  France,*  and  in  1795  a  third.,  'Letters 
Containing  a  Sketch  of  the  Politics  of  France.* 


These  'Letters*  advocated  the  doctrines  of  the 
Girondists,  on  whose  downfall  she  was  in  great 
danger,  and  for  some  time  imprisoned.  They 
are  one-sided  and  replete  with  inaccuracies  and 
misrepresentations.  Among  her  remaining 
works  are:  '.\  Tour  in  Switzerland*  (1798); 
'Narrative  of  Events  in  France*  (1815);  'Cor- 
respondence of  Louis  XVI.'  (1803);  'Letters 
on  the  Events  Which  Have  Passed  in  France 
since  the  Restoration  in  1815'  (1819)  ;  an  Eng- 
lish translation  of  Humboldt's  'Personal  Narra- 
tive' (1814)  ;  'Julia,*  a  novel  (1790)  ;  and  the 
story,  'Perourou,  the  Bellows-rhender*  (1801), 
on  which  was  based  Lord  Lytton's  'The  Lady 
of  Lyons.*  Mention  may  be  made  of  ■several 
well  known  hymns  by  her.  such  as  'My  God,  all 
Nature  owns  Thy  Sway,*  and  'While  Thee  I 
Seek,  Protecting  Power.' 

Williams,  Henry  Shaler,  American  geolo- 
gist and  palaeontologist:  b.  Ithaca,  N.  Y.,  6 
March  1847.  He  was  g^raduated  from  Yale  in 
1868,  occupied  the  chair  of  geology  at  Cornell 
in  1879-92,  resigning  in  the  last  mentioned  year 
to  accept  a  similar  chair  at  Yale,  which  he  still 
occupies.  He  was  secretary  of  the  International 
Congress  of  Geologists  at  Washington  in  1891 
and  was  chairman  of  the  section  of  geology  and 
geography  of  the  American  Association  of  Ad- 
vanced Sciences  in  1892.  He  has  made  exten- 
sive studies  of  the  Devonian  and  Carboniferous 
systems  and  has  published:  'The  Classification 
of  the  Upper  Devonian'  (1885)  ;  'Fossil  Faunas 
of  the  Upper  Devonian'  (1884-7);  'The  Cubi- 
odes  Zone  and  Its  Fauna*  (1890)  ;  'Correlation 
Papers,  Devonian  and  Carboniferous*  (1891); 
'Sliifting  of  Faunas  as  a  Problem  of  Strati- 
graphic  Geology*  (1903);  etc. 

Williams,  Isaac,  English  theologian  and 
author:  b.  near  Aberiptwith,  Cardiganshire,  12 
Dec.  1802;  d.  Stinchcombe,  Gloucestershire,  I 
May  1865.  He  studied  at  Trinity  College,  Ox- 
ford, in  1831  became  fellow  there  and  took 
priest's  orders,  and  was  known  as  one  of  the 
leading  Tractarians  (q.v.).  He  was  Newman's 
curate  at  St.  Mary's  and  was  later  in  charge  of 
the  church  at  Littlemorc.  With  Newman, 
Froude,  and  Keble,  he  contributed  to  the  'Brit- 
ish Magazine*  the  verse  later  collected  as  'Lyra 
Apostolica*  (1836)  ;  and  in  the  'Tracts  for  the 
Times*  he  wrote  Tract  80,  'Reserve  in  Com- 
municating Religious-  Knowledge,'  the  subject 
of  much  discussion.  In  1842  he  was  an  unsuc- 
cessful candidate  for  the  Oxford  chair  of  poetry, 
the  defeat  being  regarded  as  also  the  first  for  the 
Tractarians  as  a' party.  From  1842  to  1848  he 
was  curate  at  Dartington,  and  afterward  resided 
at  Stinchcombe,  where  he  assisted  somewhat  in 
the  clerical  duties  of  the  parish.  Among  his  fur- 
ther publications  are  several  books  of  poetry, 
such  as  'The  Cathedral'  (1838;  8th  ed.  1859; 
reprinted  1889  ed.  Benham) ;  'Thoughts  in 
Past  Years'  (1838;  6th  ed.  1852),  and  'The 
Baptistery,  or  the  Ways  of  Eternal  Life' 
(1842-4;  6th  ed.  1863);  and  some  volumes  of 
prose,  chiefly  sermons.  'Selections'  from  his 
writings  appeared  in  1890;  his  'Autobiography' 
in  1892. 

Williams,  James  Douglas,  American  poli- 
tician: b.  Pickaway  County,  Ohio,  16  Jan.  1808; 
d.  Indianapolis,  Ind.,  20  Nov.  1880.  After  a  com- 
mon-school education,  he  became  a  farmer  in 
Knox  County,  Ind.,  first  held  office  in  1838  as 
justice  of  the  ptace  for  Harrison  township  ii» 
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that  county,  and  in  1S43  was  elected  as  a  Demo- 
crat to  the  Mouse  of  Representatives  in  the  Gen- 
eral Assembly.  He  sat  in  the  House  during 
seven  sessions,  and  in  the  Senate  for  12.  In 
1874  he  was  chosen  to  Congress,  where  he 
served  until  1876,  resigning  upon  his  nomina- 
tion as  governor  of  Indiana.  He  was  elected  to 
the  office  in  October,  after  a  vigorous  contest, 
his  Republican  opponent  being  Gen.  Benjamin 
Harrison.  His  administration  was  one  of 
economy  and  stability.  His  chief  interest  was 
in  connection  with  the  development  of  the  agri- 
culture of  Indiana,  and  he  was  an  incorporator 
and  president  of  the  State  Board  of  Agricul- 
ture. He  was  widely  known  by  his  sobriquet  of 
"Blue  Jeans.» 

Williams,  Jesse  Ljmch,  American  author: 
b.  Sterling,  111.,  17  Aug.  1871.  He  was  gradu- 
ated from  Princeton  in  1892  and  has  since  pub- 
lished 'History  of  Princeton  University*  with 
J.  De  Witt  (1898) ;  'The  Stolen  Story  and 
Other  Newspaper  Sketches'  (1899);  *The  Ad- 
ventures of  a  Freshman*  (1899);  *New  York 
Sketches'  (1902). 

Williams,  John,  English  prelate,  arch- 
bishop of  Canterbury:  b.  Aberconway,  Carnar- 
vonshire, Wales,  25  March  1582;  d.  Clodded 
25  March  1650.  He  was  educated  at  Cam- 
bridge, took  orders  in  the  English  Church  in 
1609,  succeeded  Bacon  as  keeper  of  the  great 
seal  in  1621,  an  office  which  he  held  till  1626, 
and  was  consecrated  bishop  of  Lincoln  in  No- 
vember 1621.  Though  a  favorite  with  James  I. 
he  incurred  the  dislike  of  Charles  I.,  and  hav- 
ing supported  the  Petition  of  Right  in  1628, 
was  prosecuted  by  Laud  before  the  Star  Cham- 
ber, charged  with  betraying  the  king's  secrets. 
After  eight  years'  legal  proceedings  he  was 
suspended  from  his  see,  fined  successively 
£10,000  and  i8,ooo  and  imprisoned  in  the  Tower 
1636-40.  Released  by  the  Long  Parliament  and 
restored  to  his  see,  he  was  made  archbishop 
of  Canterbury  in  1641,  but  was  again  sent  to 
the  Tower  with  11  other  bishops  on  account  of 
their  protest  against  the  validity  of  acts  passed 
during  their  enforced  absence  from  the  House 
of  Lords.  He  was  released  in  1643  and  during 
the  Civil  War  supported  the  royal  cause  and 
fortified  and  held  Conway  Castle.  Consult: 
<Scrinia  Reserata,'  a  Latin  life  of  the  prelate, 
by  Hacket  and  Philips  (1700). 

Williams,  John,  American  clergyman, 
known  as  "the  redeemed  captive" :  born  Rox- 
bury,  Mass.,  10  Dec.  1664;  a.  Deerfield,  Mass., 
12  June  1729.  He  was  graduated  from  Har- 
vard in  i6i83,  was  settled  in  Deerfield  in  1686, 
and  ordained  in  1688.  On  29  Feb.  1704,  a  party 
of  200  French  and  142  Indians  surprised  the 
town,  and  some  of  them,  breaking  open  Wil- 
liams' house,  killed  two  of  his  children  and  his 
negro  servant,  and  forced  him  with  his  wife 
and  six  of  his  surviving  children  (his  son 
Eleazer  was  absent)  to  set  out  with  other  pris- 
oners for  Canada.  On  the  second  day's  march 
Mrs.  Williams  fell  from  exhaustion,  and  was 
despatched  with  a  tomahawk.  About  20  other 
prisoners  were  murdered  under  similar  circum- 
stances. On  his  arrival  in  Canada,  after  a  jour- 
ney attended  by  almost  unexampled  hardships, 
Williams  was  treated  by  the  French  with  great 
humanity  and  even  courtesy,  and  at  length  was 
redeemed,  and  arrived  in  Boston,  21  Nov.  1706, 


with  57  other  captives,  among  whom  were  two 
of  his  children.  His  daughter  Eunice,  10  years 
of  age,  was  left  behind,  and  married  an  Indian. 
Williams,  soon  after  his  return,  resumed  his 
pastoral  charge  at  Deerfield,  and  published  a 
narrative  of  his  captivity,  entitled  'The  Re- 
deemed Captive  Returning  to  Zion>  (1707),  a 
narrative  of  his  adventures  which  furnishes  a 
good  picture  of  the  frontier  dangers  of  the 
time. 

Williams,  John  ('Anthony  Pasquin*), 
English  author:  b.  London  28  April  1761;  d. 
Brooklyn,  N.  Y.,  12  Oct  1818.  He  was  edu- 
cated at  the  Merchant  Taylors'  School,  London 
went  to  Ireland  about  1781,  edited  various  peri- 
odical publications,  and  in  1784  was  obliged  to 
flee  the  country  to  escape  prosecution  for  an 
attack  upon  the  government.  In  1787  he  went 
to  France  and  on  his  return  established  the 
Brighton  'Guide.'  He  was  afterward  engaged 
as  a  dramatic  critic  and  by  his  ruthless  sarcasm 
made  himself  the  terror  of  the  theatrical  world. 
In  1797  he  sued  Robert  Faulder,  a  bookseller, 
for  libel,  the  latter  having  denounced  him  as 
"lost  to  every  sense  of  decency,*  but  was  non- 
suited in  his  case  because  of  proof  that  he  him- 
self had  grossly  libeled  every  respectable  char- 
acter in  the  kingdom,  not  sparing  even  the 
sovereign.  Shortly  afterward  he  came  to  the 
United  States,  where  he  edited  in  New  York 
a  Democratic  newspaper.  He  died  in  poverty. 
His  publications  include:  'Poems'  (1789); 
'Legislative  Biography'  (i79S) ;  'Life  of 
Alexander  Hamilton'  (1804);  'The  Dramatic 
Censor'  (1811)  ;  etc. 

Williams,  John,  English  missionary:  b. 
Tottenham,  Middlesex,  29  June  1796;  d.  Erro- 
mango,  New  Hebrides,  20  Nov.  1839.  At  14 
he  was  apprenticed  to  an  ironmonger,  but  hav- 
ing offered  himself  to  the  London  Missionary 
Society,  was  sent  in  1816  to  Eimeo,  one  of  the 
Society  Islands.  Later  he  settled  in  Raiatea, 
the  largest  of  the  group,  and  labored  here  with 
marvelous  success,  his  powers  of  organization 
being  as  conspicuous  as  his  zeal.  In  1823  he 
went  to  Raratonga,  the  chief  of  the  Hervey 
Islands,  where  he  met  with  continued  success. 
He  next  built  a  boat  with  his  own  hands  in 
which  during  the  next  four  years  he  visited 
many  of  the  South  Sea  Islands,  extending  his 
missionary  labors  to  the  Samoa  Islands.  In 
1834  he  returned  to  England,  there  superintend- 
ing the  printing  by  the  Bible  Society  of  his 
Raratongran  New  Testament,  and  raising  $20,000 
to  equip  a  missionary  ship  for  Polynesia.  In 
1838  he  went  out  again,  visited  many  of  the 
stations  he  had  already  established,  and  sailed 
as  far  west  as  the  New  Hebrides,  where  he 
hoped  to  plant  a  mission,  but  was  killed  and 
eaten  by  the  savage  nations  of  Erromango.  He 
published  'Narrative  of  Missionary  Enter- 
prises' (1837).  Consult  the  biographies  by 
Campbell   (1842)  and  Prout   (1843). 

Williams,  John,  .American  Protestant 
Episcopal  bishop:  b.  Deerfield,  Mass.,  30  Aug. 
1817;  d.  Middletown,  Conn.,  7  Feb.  1879.  He 
was  graduated  from  Harvard  in  1835,  studied 
theology  and  was  ordained  deacon  in  1838  and 
priest  m  1841.  From  1837  to  1840  he  was  tutor 
m  Washington  (now  Trinity)  College,  then 
was  for  a  time  assistant  minister  of  Christ 
Church,  Middletown,  Coim^  and  rector  of  St 
George's,  Schenectady,  N.  Y.,  1842-&    In  1848 
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he  was  elected  president  of  Trinity  College  and 
professor  of  history  and  literature.  He  was 
consecrated  assistant  bishop  of  Connecticut  in 
1851,  but  retained  the  presidency  of  Trinity  for 
two  years  longer,  and  then  became  vice-chan- 
cellor. Several  students  for  holy  orders  hav- 
ing placed  themselves  under  his  direction,  an 
informal  theological  department  grew  up,  which 
was  afterward  incorporated  as  the  Berkeley 
Divinity  School  at  Middletown,  Bishop  Wil- 
liams remaining  the  principal  instructor.  On 
the  death  of  Bishop  Brownell  in  1865,  he  as- 
sumed sole  charge  of  the  diocese,  whose  admin- 
istration had  for  a  long  time  been  practically 
in  his  hands,  and  at  the  same  time  became 
chancellor  of  Trinity  College.  In  the  Gen- 
eral Conventions  of  1^  and  1886,  he  was  chosen 
chairman  of  the  House  of  Bishops,  and  in  1887 
succeeded  Bishop  Lee  as  presiding  bishop  of  the 
Episcopal  Church.  His  published  works  include, 
'Thoughts  on  the  Gospel  Miracles'  (1848)  and 
'Studies  in  the  Book  of  Acts'  (1888). 

Wuuams,  John  Joseph,,  American  Roman 
Catholic  prelate:  b.  Boston,  Mass.,  22  April 
(822;  d.  there  30  Aug.  1907.  His  elementary 
education  was  obtained  at  the  Cathedral  paro- 
chial school;  in  the  Sulpician  College,  Mon- 
treal, Canada,  he  studied  philosophy,  and  later 
theology  with  the  Sulpicians  in  France.  In  1845 
he  was  ordained  priest  by  Archbishop  Affre 
and  upon  returning  to  Boston,  Mass.,  was  ap- 
pointed assistant  at  the  Cathedral,  in  1855  be- 
coming its  rector.  Two  years  later  he  was 
made  vicar-general  of  the  diocese  and  rector  of 
Saint  James'  Church,  both  of  which  positions 
he  held  for  9  years,  being  then  chosen  coadjutor 
to  Bishop  Fitzpatrick,  whose  death,  however,  oc- 
curred before  the  arrival  of  the  papal  bulls  for 
Father  Williams'  consecration.  Therefore,  on 
11  March  1866,  Father  Williams  was  conse- 
crated Bishop  of  Boston.  A  vast  territory  was 
then  under  his  jurisdiction,  as  his  diocese  in- 
cluded the  entire  State  of  Massachusetts,  but 
when,  in  1870,  Bishop  Williams  went  to  Rome 
to  attend  the  Vatican  Council,  he  applied  for 
the  division  of  his  diocese,  the  result  being  that 
Springfield,  Mass.,  was  erected  into  an  episcopal 
See.  In  1875  Pope  Pius  elevated  Boston  to  a 
metropolitan  see,  Bishop  Williams  becoming  its 
first  archbishop,  the  pallium  being  conferred 
upon  him  2  May  1875.  Foremost  among  the 
monuments  to  his  zeal  and  energy  are  the  new 
Holy  Cross  Cathedral  of  Boston  and  Saint 
John's  Theological  Seminary.  At  present 
(1905),  the  archdiocese  of  Boston,  one  of  the 
largest  in  the  United  States,  includes  a  Catholic 
population  of  about  700,000;  543  priests;  221 
churches;  76  parochial  schools;  6  orphanages; 
5  hospitals  and  other  benevolent  and  educational 
institutions. 

Williams,  Jonathan,  American  soldier:  b. 
Boston  Mass.,  20  May  1750;  d.  Philadelphia, 
Pa.,  16  May  1815.  He  was  secretary  to  his 
granduncle,  Benjamin  Franklin,  while  the  lat- 
ter was  ambassador  to  France,  and  while 
abroad  read  widely  concerning  fortification  and 
made  an  especial  study  of  military  science.  He 
returned  with  Franklin  in  1785  and  was  for 
some  years  a  judge  of  common  pleas  at  Phila- 
delphia. In  1801  he  entered  the  army,  soon  be- 
commg  inspector  of  fortifications  and  taking 
command  of    West  Point    in   1802-3.    He  re- 


signed in  the  year  last  named,  but  returned  to 
the  army  in  1805' as  chief  engineer  and  superin- 
tendent at  West  Point.  While  in  charge  of  the 
fortifications  of  New  York  he  built  Fort  Colum- 
bus and  Castle  William  on  Governor's  Island, 
Castle  Clinton  (Castle  Garden),  and  Fort 
Gansevoort.  On  the  breaking  out  of  the  War 
of  1812,  as  senior  officer  at  Castle  William,  he 
claimed  command  of  that  fort,  and  on  this 
being  assigned  elsewhere,  he  resigned.  He  was 
elected  to  Congress  in  1814,  but  did  not  take 
his  seat.  As  the  first  person  in  the  United 
States  to  apply  the  principles  of  scientific  en- 
gineering he  has  often  been  called  "the  father 
of  the  corps  of  engineers."  He  published  'The 
Use  of  the  Thermometer  in  Navigation'  (1799) 
and  translated  ■  'Elements  of  Fortification' 
(1801),  and  'Kosciusko's  Manoeuvres  for  Horse 
Artillery'  (1808). 

Williams,  Martha  McCulloch,  American 
author:  b.  Montgomery  County,  Tenn.  She 
was  married  to  T.  M.  Williams  and  began  writ- 
ing on  removing  to  New  York  in  1887.  She 
has  published  'Field  Farings'  (1892) ;  'Two 
of  a  Trade'  (1894) ;  'Next  to  the  Ground' 
(1901) ;  etc. 

Williams,      Sir     Monier      Monier-.    See 

MONlER-WlLLIAMS,   SiR   MONIER. 

Williams,  Roger,  the  pioneer  of  religious 
liberty  and  founder  of  Rhode  Island:  b.  Wales 
1607;  d.  Providence,  R.  I.,  March  1684.  There 
is  considerable  doubt  as  to  the  year  of  Wil- 
liams' birth ;  authorities  differ.  Some  of  them 
claim  he  was  born  in  1601,  others  in  1603.  The 
writer  after  a  careful  examination  of  all  the 
records,  places  the  date  at  1607.  Consult 
Straus'  'Roger  Williams,  the  Pioneer  of  Re- 
ligious Liberty,'  pp.  S-ii. 

The  most  recent  investigations  have  shown 
that  he  was  the  son  of  James  Williams,  a  mer- 
chant tailor  of  London,  and  of  his  wife,  Alice 
Williams.  While  yet  a  mere  boy,  he  attracted 
the  attention  of  Sir  Edward  Coke,  while  tak- 
ing shorthand  notes  of  sermons  and  speeches 
in  the  Star  Chamber,  and  Coke  placed  him 
(1621)  in  the  Charter  House  School.  From 
there  ( 1623)  he  went  to  Pembroke  College,'  Cam- 
bridge University,  from  which  he  took  his  de- 
gree in  1626.  Williams  soon '  developed  into  a 
decided  opponent  of  the  liturgy  and  ceremonies 
of  the  church,  thereby  placing  himself  on  the 
side  of  the  most  radical  Puritans.  On  i  Dec. 
1630  he  embarked  from  Bristol  with  his  young 
wife  in  the  ship  Lyon,  and  arrived  at  Nantasket 
S  Feb.  163 1.  No  sooner  had  he  set  foot  upon 
the  shores  of  New  England  than  he  came  in 
conflict  with  the  ecclesiastical  and  civil  authori- 
ties_  of  the  colony,  whom  he  found  arrayed 
against  him,  for  asserting  and  maintaining  with 
unwavering  fidelity  those  principles  which  have 
immortalized  his  name  as  the  champion  of  re- 
ligious liberty. 

The  arrival  of  Williams  in  America  was 
noted  by  Winthrop  as  that  of  a  "Godly  minis- 
ter." He  was  already  known  and  esteemed  by 
the  legding_  men  in  the  colony,  and  he  was  im- 
mediatelv  invited  to  officiate  in  the  place  of 
John  Wilson  as  teacher  of  the  church  at  Bos- 
ton, which,  however,  Williams  declined  on  the 
ground  that  they  of  Boston  were  an  unsep- 
arated  people.  It  is  well  to  note  here  a  dis- 
tinction between  the  Pilgrims  and  the  Puritans. 
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The  former  were  Separatists,,  and  were  asso- 
ciated as  a  distinct  church  before  they  left  Hol- 
land. A  principle  of  their  church  was,  that  the 
State  had  no  right  to  punish  for  spiritual  sins. 
The  Puritans,  on  the  other  hand,  though  Non- 
conformists, were  not  separated  from  the  estab- 
lished church.  Their  scruples  were  against  con- 
forming to  many  of  the  ceremonies  of  that 
church.  He  was  invited  by  the  Pilgrim  Church 
at  Salem  to  become  an  assistant  or  teacher  in 

?ilace  of  Higginson,  who  died  a  few  months  be- 
ore,  This  call  Williams  accepted,  but  the  civil 
authorities,  the  General  Court  of  Boston,  inter- 
fered and  remonstrated  with  the  Salem  church 
for  choosing  him.  He  remained  at  Salem  only 
a  short  while,  and  in  August  removed  to  Ply- 
mouth, where  he  was  received  with  much  re- 
spect. Here  he  remained  for  two  years,  sup- 
porting himself  by  manual  labor  and  officiating 
as  "teacher"  in  the  church  among  the  Pilgrim 
fathers.  During  his  residence  here  he  became 
intimately  acquainted  with  various  Indian  chief- 
tains in  the  neighborhood,  which  intimacy  had 
an  important  bearing  in  his  subsequent  life  in 
the  founding  of  Rhode  Island. 

In  August  1633  he  returned  to  Salem  and 
resumed  his  ministerial  labors  there,  but  at 
every  turn  he  found  himself  in  conflict  with  the 
clergy  and  the  court  of  Massachusetts.  He  was 
frequently  cited  to  appear  before  the  court.  In 
October  1635  he  was  tried  before  the  General 
Court,  consisting  of  the  governor,  the  deputy 
governor,  8  assistants,  and  some  25  deputies. 
The  formal  charges  against  him  were  four  in 
number,  but  the  basis  of  them  may  be  summed 
up  by  the  statement  that  he  nnaintained  that  the 
civil  power  has  no  jurisdiction  over  the  con- 
science, or,  in  other  words,  he  maintained  the 
absolute  liberty  of  conscience.  The  court  con- 
victed him  and  sentenced  him  to  banishment.  In 
January  1636  he  left  Salem  to  escape  arrest, 
and  to  seek  a  refuge  from  the  tyranny  pf  the 
church  brethren.  He  went  first  to  Seekonk,  and 
afterward  with  four  companions  who  joined 
him,  embarked  in  a  canoe  to  seek  a  spot  beyond 
the  jurisdiction  of  the  Massachusetts  and  Ply- 
mouth colonies.  The  site  selected  by  him  was 
Providence,  so  named  by  him  in  gratitude  for 
*God's  merciful  providence  to  him  in  his  dis- 
tress.* 

In  March  1683  a  large  section  of  land  was 
conveyed  to  him  by  deed  from  the  Indians, 
which  land  he  divided  equally  among  his  follow- 
ers. Mrs.  Williams  and  her  two  infant  chil- 
dren joined  him,  and  friends  from  Massachu- 
setts and  England  soon  joined  the  Rhode  Island 
Colony. 

William  Coddington,  who  had  been  a  mer- 
chant in  Boston,^  was  elected  as  magistrate 
with  the  title  of  judge,  and  three  elders  were 
elected  to  assist  him.  This  form  of  government 
continued  until  1640.  Meanwhile  the  antag- 
onism of  the  Boston  Colony  to  Williams  con- 
tinued, and  a  law  was  passed  which  practically 
excluded  the  inhabitants  of  Providence  from 
entering  Massachusetts.  In  March  1641  the 
government  of  Rhode  Island  was  regularly  or- 
ganized. 

The  formation  of  the  New  England  Confed- 
eracy, in  1643,  which  included  the  four  colonies, 
Massachusetts,  Connecticut,  Plymouth  and  New 
Haven,  was  a  matter  of  anxious  concern  to  the 
Rhode  Island  and  Providence  settlements.  The 
open  hostility  of  the  Confederacy,  together  with 


the  claim  made  trv  Massachusetts  that  the 
Rhode  Island  and  Providence  colonies  had  no 
authority  to  set  up  civil  government,  induced 
these  latter  colonies  to  seek  a  charter  from  Eng- 
land. At  an  assembly  held  in  Newport  19  Sept. 
1642,  a  committee  was  appointed  to  procure  a 
charter,  and  in  July  1643  Williams  set  sail  from 
New  York  for  England.  Here  on  17  March 
1644  he  obtained  a  charter  which  gave  to  the 
towns  of  Providence,  Portsmouth  and  New- 
port, full  power  to  rule  themselves  under  the 
name  "The  Providence  Plantations  _  of  Narra- 
gansett  Bay.*  This  charter  granted  in  the  most 
friendly  spirit  everything  that  Williams  prayed 
for. 

Williams  returned  to  .America  in  1644,  land- 
ing in  Boston  17  September.  He  ventured  to 
tread  on  this  forbidden  ground  by  exhibiting  a 
letter  from  12  leading  members  of  the  Parlia- 
mentary party  in  England,  addressed  to  the  gov- 
ernment of  Massachusetts.  He  therefore  pro- 
ceeded without  hindrance  to  Providence,  In 
May  1647  a  form  of  government  was  agreed 
upon,  after  many  delays,  the  office  of  president 
of  the  colony,  which  so  naturally  belonged  to 
Williams,  was  bestowed  upon  John  Coggeshall 
of  Newport.  Dissensions  arose  within  and 
without  the  new  colony;  Williams  was  called 
upon  to  pacify  the  Indians  and  to  settle  nu- 
merous disputes  ecclesiastical  and  civil.  In  Oc- 
tober 1652  Williams  was  again  in  England  mak- 
ing efforts  to  secure  a  renewal  of  the  colony's 
charter;  this  he  secured  and  returned  to  Amer- 
ica, landing  in  Boston  in  1654.  In  this  same 
year  the  reorganization  of  the  Rhode  Island 
government  took  place,  and  on  12  September 
Williams  was  elected  president  of  the  colony. 
He  was  again  elected  20  May  1656.  In  this  year 
the  persecution  of  the  Quakers  in  Boston  soon 
made  Rhode  Island  a  Quaker  refuge,  and  they 
were  made  welcome  largely  through  the  influ- 
ence of  Roger  Williams.  For  many  years,  until 
1677,  Williams  continued  to  hold  various  offices 
and  to  guide  the  affairs  of  the  colony.  In  the 
Indian  wars  of  1675-6  (see  King  Philip's 
War),  when  Providence  was  attacked,  Williams 
was  captain  of  militia  and  drilled  companies  in 
Providence.    See  Rhode  Island. 

The  life  of  Roger  Williams  was  now  rapidly 
nearing  its  end.  His  Providence  friends  did  not 
fully  appreciate  the  life-work  of  this  sturdy 
champion  of  soul  liberty,  which  was  destined  to 
bring  happiness  to  a  continent.  At  his  death 
the  brief  record  was  conveyed  to  the  outer  world 
in  a  letter  dated  10  May  1^4,  stating,  "The 
Lord  hath  arrested  by  death  our  ancient  and 
approved  friend,  Mr.  Roger  Williams,  with 
divers  others  here."  He  was  buried  in  a  spot 
which  he  himself  had  selected  on  his  own  land, 
near  where,  47  years  before,  he  had  first  landed 
within  the  colony  he  founded. 

The  principles  of  religious  liberty  had  been 
proclaimed  in  all  ages,  and  under  many  climes, 
with  more  or  less  plenitude,  but  Roger  Wil- 
liams was  the  first  to  organize  and  build  up  a 
political  community  with  absolute  religious  lib- 
erty as  its  chief  cornerstone.  To  him  the  suc- 
cessful pioneer  of  these  principles  is  due  to  a 
larger  extent  than  to  any  man,  the  American 
system  of  a  "free  church  in  a  free  State.* 

No  portrait  of  him  in  bronze  or  in  marble, 
or  of  any  kind,  has  come  down  to  us,  and  when 
in  1872  the  State  of  Rhode  Island  presented  a 
statue  of  her  founder  to  the  nation,  which  now 
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stands  in  the  rotunda  of  the  Capitol  at  Wash- 
ington, the  artist  had  to  make  the  memorial 
from  an  ideal  conception. 

Among  the  great  men  of  his  times  with 
whom  Williams  stood  in  close  personal  rela- 
tions, besides  his  early  patron.  Sir  Edward 
Coke,  were  Cromwell,  John  Milton,  Sir  Henry 
Vane,  the  younger,  Major-General  Harrison  of 
the  Parliamentary  army ;  Lawrence  Lord,  presi- 
dent of  the  Council  of  Slate,  and  others  of  dis- 
tinction in  England  and  America.  See  United 
States  —  Civil  and  Religious  Liberty. 

Oscar  S.  Straus, 
Author  of   ^Roger   WiUtams,  the  Pioneer  of 
Religious  Liberty.^ 

Williams,  Rowland,  Anglican  clergyman 
and  educator:  b.  Halkyn,  Wales,  i6  Aug.  1817; 
d.  Broad  Chalk,  near  Salisbury,  Wiltshire,  18 
Jan.  1870.  He  was  graduated  from  King's  Col- 
lege, Cambridge,  in  1841  and  was  fellow  and 
tutor  there  in  i839-5a  He  accepted  the  chair 
of  Hebrew  at  the  theological  college  of  Saint 
David's  in  1850,  acting  also  as  vice-president  of 
that  institution.  In  1854  he  became  select 
preacher  at  Cambridge  and  became  vicar  of 
Broad  Chalk  in  1858,  while  still  retaining  his 
offices  at  the  college.  His  views  on  inspira- 
tion brought  him  into  disfavor  with  the  Welsh 
clergy  and  in  J862  he  was  prosecuted  and  con- 
demned for  heresy  in  the  Court  of  Arches.  He 
resigned  his  professorship  and  retired  to  his 
vicarage  at  Broad  Chalk,  where  he  henceforth 
lived,  though  in  1864  he  secured  from  the  Privy 
Council  a  reversal  of  the  judgment  against  him. 
His  publications  include:  'Rational  Godliness' 
(1855);  'The  Hebrew  Prophets'  (1868-71); 
'Psalms  and  Litanies'  (1872);  etc.  Consult 
Ellen  Williams'  'Life  and  Letters  of  Rowland 
Williams'  (1872). 

Williams,  Samuel  Wells,  American  mis- 
sionary and  philologist:  b.  Utica,  N.  Y.,  22 
Sept.  1812;  d.  New  Haven,  Conn.,  17  Feb.  1884. 
He  was  graduated  from  the  Rensselaer  Insti- 
tute, Troy,  N.  Y.,  in  1832,  and  in  1833  went  to 
Canton,  China,  as  printer  to  the  American  Mis- 
sion. He  was  compelled  to  remove  to  Macao 
«n  183s,  and  in  1845-8  was  in  the  United  States, 
after  which  he  resumed  his  work  in  Canton. 
He  acted  as  interpreter  to  Commodore  Perry  on 
his  Japanese  mission  in  1853-4,  and  in  1857 
resigned  his  position  in  the  mission  and  became 
secretary  and  interpreter  to  the  United  States 
legation.  He  assisted  in  the  negotiation  and 
ratification  of  the  treaty  of  Tientsin  in  1858-9. 
Upon  the  establishment  of  the  United  States 
legation  at  Peking  under  Burlingame  in  1862  he 
became  its  secretary,  occupying  the  post  until 
1876,  whe::  he  returned  to  the  United  States 
and  accepted  the  chair  of  Chinese  at  Yale,  where 
he  remained  until  his  death.  He  was  editor 
and  contributor  to  the  'Chinese  Repository' 
during  the  time  of  its  publication  (1832-51), 
and  was  a  leading  authority  on  the  Chinese  and 
Japanese  languages.  He  superintended  the 
press  work  of  Medhurst's  'Dictionary  of  the 
Hokkien  Dialect'  (1837)  and  with  Bridgman  is- 
.sued  'Chinese  Christomathy'  (1841).  His 
other  works  include:  'Easy  Lessons  in  Chi- 
nese' (1842);  'The  Topography  of  China' 
(1844);  'The  Middle  Kingdom'  (1848);  'A 
Syllabic  Dictionary  of  the  Chinese  Language' 
(1874);  etc.  The  two  last  mentioned  are  the 
greatest  of  his  works  and  are  still  among  the 


highest  authorities  in  their  field.  Consult  F.  W. 
Williams,  'Life  and  Letters  of  Samuel  Wells 
Williams'    (1888). 

Williams,  William,  American  patriot  and 
signer  of  the  Declaration  of  Independence:  b. 
Lebanon,  Windham  County,  Conn.,  8  April 
1731 ;  d.  there  2  Aug.  1811.  He  was  graduated 
at  Harvard  College  in  1751,  in  1755  served  on 
the  staff  of  Col.  Ephraim  Williams  in  the  Lake 
George  expedition,  and  after  the  revolutionary 
troubles  began  was  an  active  member  of  the 
council  of  safety,  and  in  October  1775  was 
chosen  a  representative  in  the  Continental  Con- 
gress. His  property  was  nearly  all  expended  in 
the  war,  and  he  was  tireless  in  obtaming  pri- 
vate donations  to  supply  the  army,  going  from 
house  to  house  to  collect  articles  that  could  re- 
lieve the  destitution  of  the  soldiery.  He  held 
nearly  every  office  in  the  gift  of  his  constituents, 
served  nearly  50  years  in  the  State  legislature, 
and  was  a  member  of  the  convention  of  his 
State  which  adopted  the  Federal  constitution. 

Williams,  Sir  William  Fenwick,  British 
soldier:  b.  Annapolis  Royal,  Nova  Scotia,  4 
Dec.  1800;  d.  London  28  July  1883.  He  was 
graduated  at  Woolwich  in  1821,  entered  the 
Royal  Artillery  in  1825,  and  after  serving  in 
the  East  Indies  several  years  was  appointed 
British  commissioner  to  the  conference  in  Erze- 
rum,  to  settle  the  boundary  dispute'  between 
Persia  and  Turkey  in  Asia.  During  the  Cri- 
mean war  he  was  sent  as  commissioner  to  the 
relief  of  Kars,  and  there  promptly  reorganized 
the  troops.  After  defending  Kars  for  four 
months  against  the  Russians  he  met  their  com- 
mander. Gen.  Mauravteff,  on  the  heights  above 
the  city  and  defeated  him  with  great  slaughter. 
Assisted  by  the  Hungarian  Gen.  Kmety,  he  did 
all  in  his  power  for  the  defense  of  Kars,  but 
on  14  Nov.  1855  was  forced  by  famine  to 
capitulate.  On  his  return  to  England .  he  was 
created  baronet,  received  the  rank  of  pasha  of 
the  highest  order  and  the  decoration  of  the 
Medjidieh  from  the  sultan;  and  was  made  a 
grand  officer  of  the  Legion  of  Honor  of  France. 
He  sat  in  Parliament  for  Calne  1856-9  and 
then  assumed  the  command  of  the  forces  of 
British  North  America.  He  was  administrator 
of  Canada  in  1860-1 ;  became  full  general  in 
1868 ;  was  governor-general  of  Gibraltar  1870-S ; 
and  retired  from  the  army  in  1877. 

Williams  College,  located  at  Williams- 
town,  Mass.  It  owes  its  origin  to  the  bequest 
of  Col.  Ephraim  Williams,  for  establishing  a 
"Free  School*  in  Williamstown.  The  bequest 
was  made  in  1755 ;  the  property  was  sold,  and 
the  funds  were  allowed  to  accumulate  till  1785, 
when  a  free  school  was  incorporated  by  the 
legislature,  and  a  lottery  granted  for  raising 
funds  to  erect  a  building;  in  1790  the  building 
(now  the  West  College)  was  completed,  and 
the  school  was  opened  20  Oct.  1791.  In  1793 
the  institution  was  incorporated  as  a  college 
under  its  present  name,  the  property  vested  in 
the  free  school  was  transferred  to  the  college, 
and  a  grant  of  $4,000  was  made  by  the  State 
to  purchase  a  library  and  apparatus.  The  col- 
lege subsequently  received  other  appropriations 
from  the  State;  in  1796 -the  legislature  granted 
two  townships  of  land;  in  1809  an  additional 
township;  and  in  1814  appropriated  the  taxes 
from  the  Massachusetts  Bank  for  10  years  to 
Harvard,    Williams,    and    Bowdoin.    Williams' 
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share  in  which  amounted  to  $30,000;  in  1859  the 
legislature  appropriated  $25,000,  and  in  1868, 
$75,000.  In  1806  the  first  foreign  missionary 
society  in  the  United  States  was  formed  at 
Williams.  In  1836-72  Mark  Hopkins  (q.v.) 
was  president  of  the  college,  and  during  his  ad- 
ministration it  attained  a  high  degree  of  pros- 
perity. 

The  college  course  is  arranged  on  the  group 
system,  there  being  three  groups  of  studies,  lan- 
guage, philosophy  (including  history  and  po- 
litical economy),  and  sciences.  The  work  of  the 
freshman  year  is  largely  required;  after  the 
first  year  all  work  is  elective,  but  students  must 
elect  a  major  course  (15  semester  hours),  and 
a  certain  amount  of  work  in  each  group.  The 
degree  of  A.B.  is  conferred,  and  A.M.  for  grad- 
uate work  and  thesis.  There  are  76  general 
scholarships,  and  one  special  prize  scholarship. 
The  principal  college  buildings  are  West  Col- 
ege,  the  oldest,  erected  1790;  East  College, 
erected  in  1798,  burned  in  1841,  and  rebuilt; 
South  College;  Griffin  Hall;  Hopkins  Obser- 
vatory, built  in  1837,  under  the  direction  of 
Prof.  Albert  Hopkins,  the  first  college  ob- 
servatory in  the  United  States;  Lawrence  Hall 
Librarv ;  Jackson  Hall ;  Alumni  Hall  Chapel ; 
College  Hall ;  Clark  Hall ;  Field  Memorial  Ob- 
servatory, erected  1882,  containing  a  fine  me- 
ridian circle  by  A.  Repsold  and  Sons,  Ham- 
burg; Morgan  Hall;  Lasell  Gymnasium; 
Hopkins  Memorial  Hall ;  Thompson  Chemical 
Laboratory;  Thompson  Biological  Laboratory; 
Thompson  Physical  Laboratory;  College  In- 
firmary; and  Jesup  Hall.  The  library  in  1910 
contained  68,000  volumes;  in  addition  the  two 
literary  societies  have  libraries  containing  9,000 
volumes.  The  productive  fund  in  1910  amounted 
to  $1,387,000;  the  students  numbered  560  and 
the  faculty  58;  the  total  number  of  graduates 
was  4,669. 

WilUamsburg,  wil'yamz-berg,  Ky.,  town, 
county-seat  of  Whitley  County;  on  the  Cum- 
berland River,  and  on  the  Louisville  &  Nash- 
ville Railroad;  about  95  miles  south  by  east  of 
Lexington.  It  is  in  an  agricultural  and  coal- 
raining  region.  It  has  flour  and  lumber  mills 
and  large  coal  yards.  It  has  one  bank  which 
has  a  capital  of  $60,000.  Pop.  (1890)  1,376; 
(1900)   1,495;  (1910)   1,710. 

Williamsburg,  Va.,  city,  county-seat  of 
James  City  County;  on  the  Chesapeake  &  Ohio 
Railroad ;  about  48  miles  southeast  of  Richmond. 
It  is  the  oldest  jncorporated  town  in  the  State. 
It  was  established  in  1632,  and  prior  to  the 
Revolution  it  was  the  capital  of  the  province. 
It  was  also  the  State  capital  until  1779.  It 
has  many  historic  associations  connected  with 
the  pre-Revolutionary  days  and  the  Civil  War. 
It  is  the  seat  of  William  and  Mapr  College 
(q.v.),  and  it  has  the  Eastern  Lunatic  Asylum, 
opened  in  1773,  the  oldest  institution  of  its  kind 
hi  the  United  States.  On  3  May  1862  it  was 
occupied  by  the  Confederate  forces,  who  had 
withdrawn  from  Yorktown,  and  three  days 
later  an  attack  was  made  by  the  Union  forces. 
The  battle  lasted  all  day.  (See  Williamsburg, 
Battle  OF.)     Pop.  (1910)  2,714. 

Williamsburg  (Va.),  Battle  of.  Gen. 
J.  E.  Johnston  abando'ned  Yorktown  (q.v.)  on 
the  night  of  3  May  1862,  and  at  noon  next  day 
had  assembled  his  army  at  Williamsburg,  whence 
his  head  of  column  (Magruder's  division)  was 


ordered  to  continue  the  march  toward  Rich- 
mond. Longstreet's  and  McLaw's  divisions  re- 
mained until  the  trains  could  be  got  on  the 
road,  and  to  cover  the  retreat  McClelian  was 
surprised  to  find  Yorktown  evacuated,  had  made 
no  provision  for  such  a  contingency,  and  it  was 
noon  of  the  4th  before  the  pursuit  began,  when 
Gen.  Stoneman's  cavalry  and  four  batteries  of 
horse  artillery,  followed  by  Hooker's  division  of 
infantry  on  the  direct  road  from  Yorktown  to 
Williamsburg,  and  Smith's  division  from  Lee's 
Mills,  were  on  the  roads  to  harass  th'  (Confed- 
erate rear  and  cut  oflf  those  who  had  marched 
from  Lee's  Mills  and  by  that  road.  Stone- 
man  overtook  Stuart's  Confederate  cavalry 
about  midway  between  Yorktown  and  Williams- 
burg, driving  it  steadily  back  to  the  works  in 
front  of  Williamsburg,  where  he  was  checked 
by  Stuart  and  by  McLaws  with  two  brigades 
of  infantry,  and  began  to  withdraw  when  Mc- 
Laws attacked  him  with  two  regiments  and 
he  was  obliged  to  abandon  one  of  his  guns 
stuck  in  the  mud.  Gen.  Emory,  who  had  been 
sent  to  the  left  with  a  regiment  of  cavalry  and 
a  battery,  to  intercept  such  of  the  Confederates 
as  were  retreating  on  that  road,  encountered 
Stuart  himself,  with  a  regiment  and  a  battery, 
Stuart  falling  back,  skirmishing,  until  dark. 
Hooker,  who  was  expected  to  support  Stoneman, 
found  himself  cut  6ff  by  Smith's  division,  which, 
moving  from  Lee's  Mills,  had  been  ordered  by 
Sumner  to  cross  over  from  its  proper  road  and 
take  the  one  on  which  Hooker  had  been  ordered 
by  McClelian.  Smith  reaching  it  at  the  Half- 
Way  House  before  Hooker  came  up,  the  latter 
was  obliged  to  wait  several  hours  until  Smith 
could  pass.  Smith  overtook  Stoneman  about 
5.30  P.M.,  relieved  him,  and  forming  line  pre- 
pared for  a  charge  through  a  body  of  woods 
and  beyond  to  the  Confederate  works,  but  it 
was  approaching  night  when  the  formation  was 
completed  and  the  movement  began ;  the  woods 
were  found  to  be  dense,  with  tangled  under- 
growth ;  and  the  movement  was  abandoned  as 
impracticable,  and  the  troops  went  into  bivouac. 
Hooker  crossed  over  to  the  road  Smith  was  to 
have  taken,  marched  until  midnight,  and  lay 
down  in  rain  and  mud,  some  distance  on  Smith's 
left,  but  the  same  distance  from  the  Confederate 
works.  The  divisions  of  Kearny,  Couch,  and 
Casey  were  ordered  to  follow  Hooker  and 
Smith;  McClelian  remained  at  Yorktown  to 
supervise  the  embarkation  of  Franklin's  division, 
which  was  to  go  up  York  River;  and  Sumner, 
at  noon  of  the  4th,  was  directed  to  take  com- 
mand of  the  troops  ordered  in  pursuit.  Hooker, 
acting  on  the  strength  of  the  orders  he  had 
received  personally  from  McClelian  before 
marching  from  Yorktown,  opened  the  battle  very 
early  in  the  morning  by  advancing  on  Fort  Ma- 
gruder,  which  was  m  his  immediate  front,  and 
flanked  right  and  left  nearly  across  the  penin- 
sula by  12  smaller  redoubts,  all  having  cleared 
ground  in  front  dotted  with  rifle-pits.  _  The 
roads  were  muddy,  axle-deep;  Grover's  brigade 
began  the  attack  at  7  a.m.  by  driving  in  the 
Confederate  skirmishers ;  and  two  batteries  were 
pushed  to  within  700  yards  of  Fort  Magruder, 
and  with  the  aid  of  Grover's  skirmishers  silenced 
its  fire  by  9  o'clock.  But  the  contest  had  not 
fairly  begun.  McLaws,  who  held  the  Cx>n- 
federate  position  on  the  evening  of  the  4th,  had 
followed  the  train  during  the  night,  and  Long- 
street  was  left  in  command,   who  placed  the 
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brigades  of  R.  H.  Anderson  and  Pryor  with 
some  field  guns  in  the  works  that  had  been  held 
by  McLaws.  Anderson  on  the  right  and  Pryor 
on  the  left  were  thrown  against  Hooker,  fol- 
lowed in  quick  succession  by  Willcox,  who  rein- 
forced Anderson,  and  by  A.  P.  Hill,  and  about 
10  A.M.  Pickett's  brigade  was  brought  up.  These 
five  brigades  attacked  Hooker's  three  brigades 
with  great  impetuosity,  making  a  desperate  ef- 
fort to  turn  the  left,  held  by  Patterson's  New 
Jersey  brigade.  Grover  moved  a  part  of  his 
brigade  to  Patterson's  support,  and  Taylor's  bri- 
gade was  sent  in;  but  the  odds  were  too  great, 
and  by  II  o'clock  Hooker's  line  was  pushed 
back,  uncovering  the  two  batteries,  both  of 
which  were  abandoned,  one  being_  retaken. 
Hooker  called  for  reinforcements,  but  it  was  not 
until  3  P.M.  that  Kearny's  division  came  to  his 
relief.  Kearny  made  a  vigorous  attack,  and  by 
nightfall  had  regained  a  part  of  the  field  from 
which  Hooker  had  been  driven.  Hooker's  loss 
was  about  i,6oo.  Hooker  says  in  his  report: 
•History  will  not  be  believed  when  it  is  told 
that  the  noble  officers  and  men  of  my  division 
were  permitted  to  carry  on  this  unequal  struggle 
from  morning  until  night  unaided  in  the  pres- 
ence of  more  than  30,000  of  their  comrades  with 
arms  in  their  hands;  nevertheless  it  is  true.* 
Gen.  Webb,  the  historian  of  the  Peninsula  cam- 
paign, says:  'From  7  a.m.  till  noon  Hooker, 
alone  on  the  left,  had  been  doing  all  the  fight- 
ing. No  troops  fell  into  line  of  battle  on  his 
right.  No  other  line  was  engaged  anywhere 
during  the  forenoon."  Sumner,  on  Hooker's 
right,  had  been  employed  in  reconnoitering,  with 
the  intention  to  turn  the  Confederate  left,  and 
near  noon  Gen.  Hancock,  with  five  regiments 
and  a  battery,  was  sent  to  seize  a  redoubt,  appar- 
ently unoccupied,  on  the  Confederate  left,  one 
of  four  redoubts  northward  of  Fort  Magruder. 
By  midday  he  had  seized  it  and,  pushing  for- 
ward, occupied  a  second  empty  redoubt  and  sent 
back  for  reinforcements,  as  he  was  now  con- 
fronted by  the  enemy,  who  held  the  two  re- 
doubts between  him  and  Fort  Magruder.  Twice 
Sumner  ordered  two  brigades  to  reinforce,  and 
twice  he  countermanded  the  order,  finally  send- 
ing him  orders  to  return,  but  he  had  sent  him 
some  artillery.  Meanwhile  D.  H.  Hill's  division 
had  been  recalled  from  its  march  in  retreat  and 
ordered  to  the  left  of  the  Confederate  line,  and 
Gen.  Early,  first  to  arrive  with  his  brigade,  ob- 
tained permission  of  Gen.  Johnston,  who  also 
had  returned  to  the  field,  to  attack  one  of  the 
batteries,  which  was  annoying  the  Confederate 
troops  near  Fort  Magruder.  It  was  after  5  p.m. 
when  D.  H.  Hill  and  Early,  with  two  regiments 
each,  pushed  forward  through  dense  under- 
growth to  an  open  field,  early  in  advance,  and 
when  they  came  within  easy  range  Hancock, 
who  was  falling  back,  following  his  artillery, 
turned  upon  Early,  poured  in  two  effective  vol- 
leys, and  charged,  driving  Early  back  upon  Hill, 
and  both  from  the  field,  inflicting  a  loss  of 
nearly  400  men,  among  them  Gen.  Early,  who 
was  severely  wounded.  Hancock's  loss  was  31. 
Late  in  the  afternoon  McClellan  came  up  and 
ordered  troops  to  Hancock's  assistance,  but  Han- 
cock had  repulsed  E^rly  before  they  reached 
him.  McClellan  made  dispositions  to  renew  the 
battle  in  the  morning,  but  during  the  night 
Johnston  evacuated  Williamsburg,  leaving  D.  H. 
Hill  to  bring  up  the  rear.  The  Union  troops 
engaged  numbered  about  20,000  men ;  the  Con- 


federates, about  1^,000,  The  Union  loss,  mostlj 
in  Hooker's  division,  was  456  killed,  141c 
wounded,  and  373  missing  or  captured.  Incom- 
plete Confederate  returns  show  a  loss  of  102 
killed,  1458  wounded,  and  133  captured  or  miss- 
ing. Consult:  'Official  Records,>  Vol.  XI.; 
Webb,  <The  Peninsula > ;  <McClellan's  Own 
Story* ;  Allan,  'History  of  the  Army  of  North- 
ern Virginia' ;  The  Century  Company's  'Battles 
and  Leaders  of  the  Civil  War,'  Vol.  II.;  John- 
ston, 'Narrative  of  Military  Operations.' 

E.  A.  Carman. 
Williamsburg  Bridge,  an  immense  struc- 
ture in  New  York  which  is  the  largest  span 
suspension  bridge  of  its  kind  in  the  world. 
Work  on  the  structure  was  begun  in  October 
1896.  The  bridge  spans  the  East  River  from 
Delancey  Street,  Manhattan,  to  South  Fifth 
and  South  Sixth  streets,  Brooklyn.  Its  total 
length  from  the  street  grade  in  Manhattan  to 
the  street  grade  in  Brooklyn  is  7,200  feet.  The 
width  of  the  bridge 'is  118  feet.  In  carrying 
capacity  it  exceeds  any  other  bridge  in  the 
world.  It  provides  for  two  18-foot  roadways, 
two  footpaths,  four  street  railway  tracks,  two 
elevated  railway  tracks,  and  two  bicycle  paths. 
The  length  of  the  main  span  is  1,600  feet,  or 
exactly  five  feet  six  inches  more  than  that  of 
the  Brooklyn  Bridge  (q.v.).  The  bridge  is 
7,264  feet  long,  or  about  1,275  feet  more  than 
the  Brooklyn  Bridge.  The  foundations  of  the 
new  structure  consist  of  timber  caissons  filled 
with  concrete.  The  anchorages  are  massive 
structures.  The  one  on  the  Manhattan  side 
rests  on  3,500  piles,  while  the  one  on  the  Brook- 
lyn side  is  built  on  natural  sand.  The  weight 
of  the  steel  in  each  of  the  towers  is  3,048  tons. 
The  steel  in  the  Brooklyn  approach  weighs  6,085 
tons,  while  that  in  the  Manhattan  approach 
weighs  10,550  tons.  The  main  span  weighs  7,772 
tons,  while  the  cables  and  fittings  weigh  5,000 
tons.  The  diameter  of  the  suspension  cables, 
outside  of  the  wires,  is  i8j4  inches.  There  are 
7,696  wires  in  each  cable.  Each  wire  is  about 
3-16  of  an  inch  in  diameter.  The  timber  used 
in  the  construction  of  the  bridge  amounted  to 
6,500,000  feet.  The  excavating  equaled  125,000 
cubic  yards.  Of  concrete  masonry  there  are 
60,000  cubic  yards,  and  of  stone  masonry 
130,000  cubic  yards.  The  steel  used  amounted 
to  40,000  tons.  The  foundations  for  the  towers 
of  the  bridge  rest  on  the  solid  rock.  The  north 
pier  on  the  Manhattan  side  is  56  feet  deep  at 
high  water,  while  the  south  pier  is  10  feet 
deeper.  On  the  Brooklyn  side  the  north  pier 
is  no  feet  below  high  water,  while  the  south 
pier  is  only  90  feet  deep.  The  first  wire  for 
the  construction  of  the  temporary  footbridge 
was  strung  on  11  April  1901,  and  the  first  wire 
for  the  permanent  cable  crossed  on  Friday,  29 
Nov.  1901.  The  brid(?e  was  opened  to  the  pub-  • 
lie  19  Dec.  IQ03.  Following  are  figures  com- 
paring the  Williamsburg  Bridge  with  the 
Brooklyn  Bridge  as  regards  their  cost,  length, 
capacity,  and  details  of  construction: 

BROOKLYN  BRIDGE. 

Total   cost    $14,750,000 

Total   leneth    5,989  feet 

Length  of  span  over  river 1,595  ^•et 

Height  from  high  water  to  top  of  towers...  378  feet 
Height  of  centre  of  bridge  structure  from 

East    River    135  feet 

Weight    of    suspended    structure    between 

towers     6,6ao  tons 

Daily  passenger  capacity,  each  way 780,00* 
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Extreme   width    8s  feet 

One  deck,  net  width 73  feet 

Number   of  wires  in  each  cable S>296 

Total  miles  of  wire  in  four  cables i4>3o< 

Diameter  of  cables   ISH  inches 

Ultimate  strength  of  each  cable,  in  tons 13,300 

One  promenade,  two  trolley  tracks. 

Two  roadways,  two  railway  tracks. 

WILLIAMSBURG  BRIDGE. 

Total   cost    $30,000,000 

Total  length '. 7>3£4  feet  3  inches 

Length    of   span   over   river 1,600  feet 

Height  from  high  water  to  top  of  towers 333  feet 

Height  of  centre  of   bridge  structure   from 

East    River    13$  feet 

Weight    of    suspended     structure     between 

towers     7.771  tons 

Daily  passenger  capacity,  each  way 3,000,000 

Extreme    width    118  feet 

Two  decks,  net  width  (both) 137  feet 

Number  of   wires   in   each   cable 7, 700 

Total  mites  of  wire  in  four  cables '7,433 

Diameter   of   cables 18^    inches 

Ultimate  strength  of  each  cable,  in  tons 34,500 

Two  promenades,  four  trolley  tracks,  two  bicycle 
paths. 

Two  roadways,  two  railway  tracks. 

Williamson,  wTl'yatn-s6n,  Alexander  Wil- 
liam, English  chemist  and  educator:  b. 
Wandsworth,  Surrey,  _i  May  1824.  He  was  ed- 
ucated at  Paris,  Heidelberg,  and  Giessen,  in 
1849  was  appointed  professor  of  practical  chem- 
istry at  University  College,  London,  and  in  1875 
he  accepted  the  chair  of  chemistry  also,  occupy- 
ing both  chairs  until  1887  when  he  resigned 
and  was  appointed  professor  emeritus.  He  has 
made  important  researches  on  etherification,  gas 
analysis,  the  atomic  theory,  etc.,  and  has  written 
several  important  papers  concerning  his  in- 
vestigations, including  'Etherification  and  the 
Constitution  of  Salts,'  which  attracted  wide- 
spread notice.  He  also  published  'Chemistry 
for  Students.'  He  is  a  member  of  different 
English  and  foreign  scientific  societies,  and  has 
been  president  of  the  Chemical  Society  and  of 
the  British  Association. 

Williamson,  Francis  John,  English  sculp- 
tor: b.  Hampstead,  England,  17  July  1833.  He 
was  a  pupil  of  J.  H.  Foley  and  later  became 
his  assistant,  afterward  settling  at  Esher,  Sur- 
rey, where  he  has  since  lived.  He  has  executed 
many  ideal  and  private  commissions,  including 
portraits  of  the  royal  family  at  the  order  of 
Queen  Victoria.  Among  his  works  are  statues 
of  Queen  Victoria  in  Australia,  India,  Ireland, 
London,  etc. ;  Dean  Milman  in  Saint  Paul's 
Cathedral ;  and  numerous  public  statues  in  dif- 
ferent parts  of  the  British  Isles. 

Williamsport,  wil'yamz-port,  Ind.,  city, 
county-seat  of  Warren  County;  on  \he  Wabash 
River  and  the  Wabash  Railroad ;  71  miles  north- 
west of  Indianapolis.  It  was  founded  in  1827. 
It  is  the  trade  centre  of  an  agricultural  region, 
and  is  also  situated  within  three  miles  of  large 
coal  mines ;  it  has  a  building-stone  quarry,  grist- 
mills and  warehouses ;  and  two  state  banks 
with  a  combined  capital  of  $100,000.  There  is 
a  high  school  founded  in  1884.  Pon.  (est.) 
1,300. 

Williamsport,  Md.,  town  in  Washington 
County;  on  the  Potomac  River,  the  Chesapeake 
&  Ohio  Canal,  and  the  Cumberland  Valley  and 
West  Maryland  R.R.'s;  65  miles  northwest  of 
Washington.  It  was  founded  in  1787;  in  1863 
Lee's  army  crossed  the  Potomac  at  this  point 
on  the  march  to  Gettysburg.  It  is  situated  in 
an  agricultural  and  timber  region,  and  carries 
on  a  considerable  trade.    It  has  flour  and  lum- 


ber mills  and  sash  and  door  factories;  and  a 
national  bank  with  a  capital  of  $100,000.  There 
is  a  high  school,  and  several  elementary  schools, 
including  one  for  colored  pupils.  Pop.  (est.) 
1,500. 

Williamsport,  Pa.,  city,  county-seat  of 
Lycoming  County;  on  the  West  Branch  of  the 
Susquehanna  River,  and  on  the  Pennsylvania, 
the  Northern  Central,  and  the  Philadelphia  & 
R.  R.R.'s;  about  95  miles  north  of  Harris- 
burg.  It  is  on  the  Alleghany  plateau,  in  an 
agricultural  and  mining  region.  The  chief 
manufacturing  establishments  are  steel  works, 
lumber  mills,  furniture  and  rubber  goods  fac- 
tories, wood-working  machinery  works,  wire 
rope,  nail,  and  engine  factories,  boot  and  shoe 
factories,  silk  mills,  sewing-machine  factory,  and 
fire  escape  works.  In  1900  (government  cen- 
sus) Williamsport  had  396  manufacturing  estab- 
lishments, capitalized  for  $9,863,811  and  employ- 
ing 5.595  persons,  to  whom  were  paid  annually 
$2,065,930.  The  total  cost  of  raw  material  each 
year  was  $6,420,337,  and  the  value  of  the  finished 
product  $11,199,600.  The  lumber  and  timber 
products  for  1900  were  valued  at  $1,429,0^;  the 
leather  products,  $839,375;  and  the  foundry  and 
machine  shop  products,  $747,617.  The  city  has 
an  extensive  trade  in  lumber  products  and  coal. 

The  principal  public  buildmgs  are  the  gov- 
ernment building,  city-hall,  opera  house,  city 
hospital.  Home  for  the  Friendless,  and  Masonic 
Temple.  The  city  has  two  parks,  Brandon  and 
Vallamont;  and  Sylvan  Dell  and  Starr  Island 
are  near  by.  There  are  over  50  churches,  with 
14,000  communicants.  The  educational  institu- 
tions are  Dickinson  Seminary  (M.  E.),  a  high 
school,  opened  in  1869,  14  public  schools,  two 
large  Roman  Catholic  p9rish  schools,  and  two 
commercial  colleges.  The  seven  banks  have  a 
combined  capital  of  $1,225,200.  The  govern- 
ment is  vested  in  a  mayor,  who  holds  office 
three  years,  and  a  council  of  3*)  members.  The 
board  of  education  is  chosen  by  popular  vote. 

Williamsport  was  settled  in  1779,  and  set  off 
as  a  town  in  1795.  In  1806  it  was  incorporated 
as  a  borough,  and  in  1866  was  chartered  as  a 
city.  The  city  grew  slowly  until  1850,  when 
the  lumber  industry  began.  Since  then  the 
growth  has  been  rapid  and  the  manufacturing 
and  commercial  industries  have  kept  pace  with 
the  population.  Pop.  (1850)  1,615;  (1880) 
18,934;  (1890)  27,132;  (1900)  28,757;  (1910) 
31.860.  John  R.  Bixler, 

Mafiagmg  Editor,  ^The  IVilliamsport  Sim.^ 

Wil'liamstown,  Australia,  a  seaport  in 
Victoria,  on  the  southwest  shore  of  Hobson's 
Bay,  immediately  opposite  Port  Melbourne,  and 
gli  miles  southwest  of  Melbourne.  "The  busi- 
ness interests  of  the  town  largely  centre  in  the 
shipping.  The  piers  are  commodious,  and  there 
are  shipbuilding  yards,  patent  slips,  and  a  dry- 
dock  called  the  Alfred  Graving  Dock,  opened 
in  1874  and  improved  in  1897-8.  The  chief 
buildings  are  the  churches,  the  mechanics'  in- 
stitute, the  custom-house,  the  sailors'  rest,  banks 
and  similar  buildings,  etc.  Basalt  and  brown 
coal  are  worked  near  the  town,  and  several 
manufactures  are  carried  on.  Pop.  about 
16,000. 

Williamstown,  Mass.,  town  in  Berkshire 
County :  on  the  Hoosac  and  Green  rivers,  and 
on  the  Fitchburg  (Boston  &  Maine)  Railroad: 
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«bout  five  miles  west  of  North  Adams  and  40 
miles  east  of  Troy,  N.  Y.  It  was  settled  in 
1753  and  was  named  West  Hoosic.  In  1765  it 
was  incorporated  and  the  name  was  changed  to 
Williamstown  in  honor  of  Ephraim  Williams. 
In  1793  Williams  College  (q.v.)  was  opened, 
since  when  it  has  been  a  favorite  residential 
town.  There  are  five  villages  within  the  town 
limits.  The  chief  industrial  establishments  a:e 
a  cotton  mill,  a  large  bleachery,  and  large  freight 
yards.  Market  gardening  is  carried  on  to  quite 
aii  extent.  There  are  two  banks,  one  national 
and  one  state.  Pop.  (1890)  4,221;  (1900) 
5,013;  (1910;  3.708. 

Willimantic,  wil-i-man'tJk,  Conn.,  city  in 
Windham  County ;  at  the  confluence  of  the  Wil- 
'imantic  and  Natchaug  rivers,  and  on  the  Cen- 
tral Vermont  and  the  New  York,  N.  H.  &  H. 
R.R.'s ;  about  35  miles  east  by  south  of  Hart- 
ford. It  has  the  water  power  from  the  Willi- 
mantic River,  which  here  has  a  fall  of  91  feet 
within  the  city  limits.  The  chief  manufactur- 
ing establishments  are  cotton  warp  mills,  print 
factories,  thread  and  silk  mills,  foundry,  ma- 
ciiine  shops,  spool  factory,  and  silk  machinery 
works.  The  educational  institutions  are  a  State 
normal  school,  a  high  school,  public  graded 
schools,  a  large  parish  school,  a  public  library 
containing  about  6,000  volumes,  and  the  Dun- 
ham Hall  Library.  There  are  two  banks,  the 
national  bank  has  a  capital  of  $100,000  and  the 
combined  deposits  (1903)  amount  to  $850,170. 
It  was  incorporated  as  a  borough  in  1833,  and 
in  1893  was  chartered  as  a  city.  Pop.  (1910) 
11,230. 

Willis,  wil'Is,  Nathaniel  Parker,  American 
author:  b.  Portland,  Me.,  20  Jan.  1806;  d. 
Idlewild,  N.  Y.,  ao  Jan.  1867.  He  was  grad- 
uated from  Yale  in  1827,  and  was  employed  by 
S.  G.  Goodrich  ("Peter  Parley")  to  edit  two 
annuals,  the  'Legendary'  in  1828,  and  the 
'Token*  in  1829.  In  1828  he  established  at  Bos- 
ton the  'American  Monthly  Magazine,*  which, 
after  he  had  conducted  it  for  two  and  a  half 
years,  was  merged  in  the  New  York  'Mirror.* 
He  now  set  out  on  a  tour  of  travel  through 
Europe,  visiting  France,  Italy,  Greece,  Euro- 
pean Turkey,  Asia  Minor,  and  finally  England, 
with  the  rank  of  an  attache  to  the  American 
embassy  at  Paris,  but  chiefly  as  a  correspondent 
of  the  'Mirror,*  for  which  he  wrote  his  'Pen- 
cillings  by  the  Way,*  later  (1835)  published  in 
book-form.  He  returned  in  1836,  became  in 
1839  editor  of  the  'Corsair,*  a  New  York  pe- 
riodical (1839-40),  and  in  the  same  year  again 
went  to  England.  He  returned  to  New  York 
in  1846,  and  subsequently  directed  two  short- 
lived papers,  'The  New  Mirror*  (1843-4)  an<l 
'The  Evening  Mirror*  (1844-5).  Once  more 
in  Europe  in  1845-6,  he  became  in  the  last 
named  year  editor  of  'The  Home  Journal,* 
the  most  successful  of  all  his  journalistic  ven- 
tures, in  the  management  of  which  he  was  asso- 
ciated with  George  P.  Morris  (q.v.).  Willis 
was  from  the  first  a  facile  versifier,  and  a  prose- 
writer  of  great  reportorial  cleverness.  His 
scriptural  poems  were  in  their  day  very  popular, 
and  many  are  still  readable :  and  his  other  verse, 
when  nothing  else,  was  metrically  able.  Sorne- 
times  it  reached  real  poetic  value,  and  effective 
specimens  of  it  have  been  preserved  by  the 
anthologist.  His  fiction,  except  the  'Slingsby* 
papers,  written  for  the  English  'New  Monthly,* 


is  generally  without  interest,  save  for  its  ex- 
travagance. 'Pencillings  by  the  Way*  (1835) 
abounds  in  talented  sketches  of  contemporaries. 
Willis  was  the  most  successful  American  jour- 
nalist of  his  time,  and  his  vogue  was  great. 
Among  his  principal  works  are:  'Pencillings  by 
the  Way*  (1835) ;  'Inklings  of  Adventure* 
( 1836) ;  two  dramas  entitled  'Two  Ways  of 
Dying  for  a  Husband*  (1839)  ;  'Loiterings  of 
Travel*  (1840);  'Dashes  at  Life  with  a  Free 
Pencil*  (1845)  ;  'People  I  Have  Met,  or  Pic- 
tures of  Society  and  People  of  Mark,  Drawn 
Under  a  Thin  Veil  of  Fiction*  (1850)  ;  'Hurry- 
graphs*  (1851)  ;  a  'Health  Trip  to  the  Tropics* 
(1853);  'Outdoors  at  Idlewild*  (1854);  'The 
Rag-bag,*  a  collection  of  ephemera  (1855) ;  'The 
Convalescent,  His  Rambles  and  Adventures.* 
Consult  the  'Life*  by  Beers  ('American  Men  of 
Letters,*  1885).  There  is  an  estimate  of  Willis 
in  Lowell's  'Fable  for  Critics.* 
Willis's  Rooms.     See  Almack's. 

Willmar,  wil'mar,  Minn.,  village,  county- 
seat  of  Kandiyohi  County;  on  Foot  Lake 
and  on  two  branches  of  the  Great  Northern 
Railroad;  about  95  miles  west  by  north  of 
Minneapolis.  The  village  was  founded  in  1868. 
It  is  in  an  agricultural  and  stock-raising  region 
and  has  a  large  trade  in  grain,  hay,  dairy  prod- 
ucts, and  live  stock.  It  has  nine  churches,  a 
high  school  and  graded  schools.  The  three 
banks,  one  national  and  two  state,  have  a  com- 
bined capital  of  $40,000  and  deposits  (1903) 
amounting  to  $873,070.  Pep.  (1890)  1,825; 
(1900)  3,409:   (1910  est.)  3,Soo. 

Willopah,  an  Athapascan  tribe  of  North 
American  Indians  who  formerly  occupied  the 
territory  drained  by  the  upper  waters  of  Cheha- 
lis  River  and  its  tributaries  in  southwestern 
Washington.  They  ceded  their  lands  to  the 
United  States  in  1864,  when  but  few  of  them 
remained. 

Willoughby,  wil'o-bi.  Sir  Hugh,  English 
Arctic  explorer:  b.  probably  Risby,  Derbyshire, 
about  1500;  d.  about  1554.  In  1553  he  was  ap- 
pointed to  command  an  expedition  fitted  out  by 
London  merchants  "for  the  discovery  of  regions, 
dominions,  islands,  and  places  unknown,"  and 
on  10  May  sailed  from  Deptford  with  three 
vessels,  the  Bona  Esperanza,  his  own  ship,  with 
35  persons;  the  Edward  Bonaventure,  carrying 
50  men  ;^  and  the  Bona  Cbnfidentia,  with  28 
men.  TKey  sighted  the  coast  of  Norway  about 
the  middle  of  July  and  during  a  storm  in  the 
middle  of  September  the  Edward  Bonaventure, 
at  Senjen,  parted  company  with  the  two  other 
vessels,  which  reached  Russian  Lapland,  where 
they  found  a  good  harbor  at  the  mouth  of  the 
river  Arzina.  Here  Willoughby  and  his  62  com- 
panions perished  during  the. course  of  the  win- 
ter. The  following  year  Russian  fishermen 
found  the  ships  with  the  dead  bodies  of  the 
crews,  together  with  commander's  journal,  and 
a  will  witnessed  by  Willoughby,  showing  that 
some  of  the  mariners  were  alive  in  January 
1554.  Chancellor,  after  being  separated  from 
his  comrades,  finally  reached  Archangel,  near 
the  mouth  of  the  river  Dwina,  in  the  White  Sea. 
News  of  his  arrival  was  immediately  despatched 
to  the  Czar  Ivan  Vasilievitch,  who  invited  the 
mariners  to  the  court  of  Moscow.  A  direct 
trade  with  Russia  resulted  from  Chancellor's 
discovery. 
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Willoughby,  Westel  Woodbury,  American 
miblicist:  b.  Alexandria,  Va.,  ao  July  1867.  He 
was  graduated  from  Johns  Hopkins  University 
in  1888  and  for  several  years  practised  law  in 
the  District  of  Columbia.  He  has  published: 
'The  Supreme  Court  of  the  United  States:  its 
History  and  Administrative  Importance*  ( 1890)  ; 
'Government  and  Administration  of  the  United 
States'  (1891);  'The  Nature  of  the  State > 
(1896);  'Rights  and  Duties  of  American  Citi- 
zenship' (1898)  ;  'Social  Justice'  (1900). 

Willoughby,  William  Franklin,  American 
economist,  twin  brother  of  Westel  Willoughby 
(q.v.)  :  b.  Alexandria,  Va.,  20  July  1867.  He 
was  graduated  at  Johns  Hopkins  University  in 
1888;  was  expert  in  the  United  States  Depart- 
ment of  Labor  1890-1900;  and  in  1900  was 
made  special  agent  on  education  and  social 
economy  of  the  United  States  Commission  to 
the  Pans  Exposition.  He  has  several  tirnes  rep- 
resented the  Department  of  Labor  at  interna- 
tional congresses  for  the  investigation  of  labor 
conditions  in  Europe ;  is  a  member  of  the  Amer- 
ican Economic  Society,  a  fellow  of  the  Royal 
and  American  Statistical  societies,  and  a  lec- 
turer on  economics  at  Johns  Hopkins.  He  pub- 
lished 'Workingman's  Insurance'   (1898). 

Willow,  a  genus  of  trees  and  shrubs 
(Salix)  of  the  order  Salicacea:.  The  species, 
of  which  more  than  150  have  been  described, 
are  natives  mostly  of  the  North  Temperate 
zone,  but  a  few  are  indigenous  in  the  tropics 
and  in  the  South  Temperate  zone,  and  some 
are  found  close  to  the  limit  of  perpetual  sriow 
in  the  Arctic  zone  and  upon  lofty  mountains, 
where  they  are  reduced  very  greatly  in  stature, 
etc.  One  of  these  last,  a  European  species  (S. 
herbacca),  rarely  exceeds  an  inch  in  height. 
Willows  are  characterized  by  simple,  usually 
lanceolate  leaves,  which  in  the  bud  are  sur- 
rounded by  a  single  bud-scale,  flowers  naked 
dioecious,  in  catkins,  followed  by  dehiscent  fruits 
containing  little  appendaged  seeds  which  usu- 
ally float  readily  with  the  breeze.  In  general, 
the  species  are  best  adapted  to  wet  ground, 
along  streams,  etc.,  and  on  this  account  are  fre- 
quently planted  to  dry  out  damp  ground  and 
for  improving  the  sanitary  conditions  around 
cess-pools.  Like  the  Australian  gum-trees 
(Eucalyptus,  q.v.),  which  are  similarly  used, 
they  transpire  immense  quantities  of  water. 
Some  of  the  species  are  of  importance  along 
streams  and  lakes  where  they  prevent  the  wash- 
ing of  the  soil  either  by  current  or  wave.  In 
pleasure  grounds,  summer  resorts,  etc.,  they  are 
often  planted  because  they  will  thrive  almost 
anywhere  and  also  because  they  quickly  produce 
an  effect.  In  such  capacity,  however,  they 
should  be  used  more  as  temporary  than  as  per- 
manent trees  and  should  be  replaced  by  better, 
sturdier  trees,  such  as  maples,  elms,  beeches, 
and  others  of  slower  growth.  Some  of  the  spe- 
cies or  their  varieties  produce  pleasing  effects 
during  winter  because  of  their  yellow  or  red 
branches;  in  spring  by  their  yellow  catkins,  or 
their  weeping  habits.  Willow  wood  is  white, 
right,  soft,  porous,  generally  durable  in  water. 
It  is  used  for  turning,  cabinet  work,  fuel,  and 
for  charcoal-making.  The  charcoal  is  highly 
valued  for  making  crayons  and  gunpowder.  The 
trees  are  widely  planted  in  Europe  for  pollard- 
ing (q.v.),  to  supply  fuel,  poles,  etc. 

The  most  important  industry  connected  with 


willows  is  the  growing  of  osiers  (q.v.)  for 
making  baskets,  wickerwork,  etc.  The  species 
popularly  used  in  Europe,  where  the  industry 
is  very  important,  are:  the  common  osier  (,S. 
viminalis),  which  yields  general  purpose  rods; 
fine  basket  osier  (S.  purpurea) ;  green-leaved 
osier  or  ornard  (5.  triandra)  ;  golden,  or  white 
osier,  or  willow  (5".  alba) ;  and  varieties  of 
these.  In  America  the  climate  is  considered 
unfavorable  to  some  of  the  European  species 
and  so  native  species  and  varieties  are  more 
popular.  Propagation  for  osier  culture  is  al- 
ways by  means  of  cuttings,  which  are  either 
pieces  of  branches  or  single-eye  cuttings.  The 
former  are  made  about  15  inches  long,  planted 
IS  to  18  inches  asunder  in  rows  from  18  to  24 
inches  apart;  the  latter  are  planted  very  close 
together  so  as  to  produce  attenuated  shoots  of 
small  diameter.  Tne  cuttings  are  planted  pre- 
ferably upon  alluvial  soils  since  such  produce 
the  finest  rods,  and  will  continue  profitable  much 
longer  than  plantations  on  lighter  soils.  On 
light  soils  the  useful  age  ranges  from  15  to  20 
years.  Plantations  are  not  made  upon  clay  soils 
since  such  give  unsatisfactory  results. 

Having  been  planted  the  only  attention  usu- 
ally given  is  an  occasional  shallow  cultivation 
to  destroy  weeds.  After  the  leaves  have  fallen 
the  harvest  is  made,  the  rods  graded,  those  for 
brown  baskets  dried  and  piled  under  cover; 
those  for  white  baskets  tied  in  bundles,  placed 
upright  in  shallow  trenches  containing  about  3 
inches  of  water  until  growth  starts  in  the  spring 
when  they  are  peeled  by  means  of  a  "break.* 
In  unfavorable  seasons  they  may  require  a  sort 
of  fermentive  process  under  litter  to  loosen  the 
bark.  The  osier  industry  of  Holland,  Belgiutn, 
France,  and  England  is  very  extensive.  It  is 
mainly  confined  to  low  grounds  flooded  by  the 
tide.  In  the  United  States  the  leading  regions 
of  osier  culture  are  western  New  York,  and 
southeastern  Michigan ;  lesser  areas  exist_  near 
Baltimore,  Md.,  Milwaukee,  Wis.,  and  Cincin- 
nati, Ohio.  The  annual  production  of  baskets  in 
the  United  States  is  estimated  at  approxi- 
mately $4,000,000. 

The  white  or  Huntingdon  willow  (S.  alba) 
is  one  of  the  most  widely  used  European  species, 
but  is  little  grown  in  America.  It  is  a  large 
tree,  often  80  feet  high,  with  usually  a  short 
thick  trunk  often  exceeding  3  feet  in  diameter. 
It  is  specially  noted  for  its  exceedingly  rapid 
growth  and  the  large  number  of  uses  that  are 
made  of  it,  both  ornamentally  and  economically. 
The  brittle  willow  (S.  fragilis),  a  native  of 
Europe  and  northern  Asia,  Incomes  50  or  more 
feet  in  height  and  is  well  known  in  America, 
where  it  was  introduced  as  a  hedge  tree  about 
the  middle  of  the  19th  century.  Stakes  cut  from 
the  tree  in  early  spring  and  driven  in  the 
ground  will  soon  become  trees.  It  is  less  use- 
ful than  the  preceding,  but  is  popular  for  pollard- 
ing. Its  twigs  and  smaller  branches  are  very 
brittle  at  the  point  of  union  with  the  main 
stem.  The  weeping  or  Napoleon's  willow  {S. 
babylonica)  is  a  native  of  the  Caucasus,  whence 
it  has  been  taken  to  most  civilized  countries 
throughout  the  world,  in  many  of  which  it  has 
become  a  favorite  tree  in  cemeteries.  It  has  a 
large  number  of  varieties.  The  Egyptian  wil- 
low (5.  tegyptica)  is  noted  for  the  perfumed 
water  distilled  from  its  flowers  in  India. 

Among  the  .American  species  the  yellow 
willow   (S.  vitclUna),  which  is  common  in  th« 
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East,  is  probably  the  largest,  and  best  knowa 
It  approaches  in  size  and  habit  the  Huntingdon 
willow,  with  which  it  was  formerly  united  by 
botanists.  The  black  willow  (S.  nigra)  is  also 
indigenous  in  the  East.  It  grows  about  35  feet 
tall,  and  is  noted  for  its  rapid  distribution  along 
streams  into  which  its  brittle  twigs  fall  as  they 
are  broken  off  by  every  strong  wind,  and  carried 
far  away  by  the  current  before  they  lodge  and 
take  root.  Other  species  exhibit  this  trait  more 
or  less  also.  The  pussy  willow  (S,  discolor)  is 
also  an  eastern  species  well  known  because  of 
its  silky  downy  catkins  which  appear  in  early 
spring  before  the  leaves.  It  is  usually  a  shrub, 
but  sometimes  becomes  a  short  boled  tree  15 
or  20  feet  high.  Its  twigs  are  often  gathered  in 
late  winter,  placed  in  water  in  a  warm  room  or 
greenhouse,  and  the  catkins  thus  forced  into 
bloom.  Treated  in  this  way  it  is  sometimes 
seen  in  florists'  stores.  Other  well  known 
American  species  are  5".  lucida  which  grows 
about  12  feet  tall,  and  the  heart-leaved  willow 
(S.  cordata)  which  grows  about  twice  as  large. 
Some  species  are  popularly  called  *sallow"  in 
Great  Britain.  Of  these  the  best  known  are  the 
long-leaved  sallow  (5.  grandiHora),  gray  sallow 
(S.  cinerea),  round-eared  sallow  (5".  aurita), 
and  round-leaved  sallow  (S.  caprea).  Their 
chief  uses  are  for  hoops,  stakes,  tools,  etc.  They 
are  used  very  little  for  baskets  and  wicker- 
work,  since  they  are  usually  less  pliable  than 
osiers. 

_  A  very  large  number  of  insects  feed  upon  the 
willow;  223  have  been  enumerated  by  Packard 
as  found  in  America ;  in  Europe  386  have  been 
recorded.  Amon^  these  are  several  species  of 
plant-lice,  grall-mites,  and  scale  insects.  The 
larvae  of  two  longicorn  beetles  bore  in  the  trunk 
and  branches,  and  a  twig-boring  larva,  the  wil- 
low-shoot homtail  (Phyllcecus  integer)  bores 
in  the  twigs  in  which  the  mother  deposits  her 
eggs,  and  in  which  the  pupa  state  is  passed 
during  the  winter.  The  larva  of  the  American 
cimbex  (Cimbex  americana)  which  is  the  largest 
species  of  American  saw-flies,  lives  upon  the 
foliage  as  do  also  the_  larvse  of  another  saw-fly, 
the  yellow  spotted  willow-slug  {Nematus  ven- 
tralis). 

Consult:  Bailey,  'Cyclopedia  of  American 
Horticulture'  (New  York  1900-2) ;  Packard, 
'Insects  Injurious  to  Forest  Trees*  (Washing- 
ton 1890). 

Willow  Grouse,  or  Ptarmigan.  See  Ptakmi- 

GAN. 

Willow  Herb.    See  Epilobium. 

Willow  Oak.  See  Oak. 
■  Willow  Pattern,  a  design  used  in  the  man- 
ufacture of  stone  and  porcelain  ware,  generally 
executed  in  dark  blue,  in  imitation  of  a  Chinese 
design.  The  name  is  taken  from  a  willow  tree, 
which  is  a  prominent  object  in  the  design. 

WiUow  Wren,  or  Willow  Warbler,  a 
European  warbler  (Phylloscopus  trochilus),  dull 
olive-green  on  the  upper  part  of  the  body,  yel- 
lowish'white  on  the  breast  and  below.  The  nest 
is  placed  on  the  ground,  most  commonly  against 
a  bank  among  long  grass  or  weeds,  but  often  at 
the  foot  of  a  bush,  and,  like  that  of  the  wood 
wren,  is  covered  with  a  dome  having  a  rather 
wide  hole  in  the  side,  whence  this  species  and 
its  congeners  are  called  "oven  birds."  The  wil- 
low wren  is  a  graceful,  active  bird,  flitting  rest- 


lessly from  twig  to  twig,  and  its  song  is  loud 
and  sweet 

Willows,  Cal.,  town,  county-seat  of  Glenn 
County;  on  the  Southern  Pacific  Railroad; 
about  150  miles  north  by  east  of  San  Francisco. 
In  the  centre  of  the  town  is  a  grove  of  willows, 
the  only  one  in  that  section,  hence  the  name  of 
the  place.  The  county  court-house  is  a  fine 
buildmg,  erected  in  1894  at  a  cost  of  $150,000. 
The  town  ships  large  quantities  of  farm  prod- 
ucts and  fruit.  It  has  a  state  bank  which  has 
a  capital  of  $300,000.  Pop.  (1880)  750;  (1890) 
1,176;  (1900)  893;  (1910)  1,139- 

Wills,  William  Gorman,  Irish  dramatist: 
b.  Kilmurry,  Ireland,  28  Jan.  1828;  d.  London  13 
Dec.  1891.  He  was  educated  at  Trinity  College, 
Dublin,  studied  art  in  the  Royal  Hibernian 
Academy,  and  for  a  time  engaged  as  a  portrait 
painter.  After  1862,  however,  he  devoted  him- 
self extensively  to  literature,  though  in  1868  he 
resumed  portrait  painting.  He  was  the  author 
of  'Notice  to  Quit>  (1861);  'The  Life's  Evi- 
dence* (1863);  and  the  dramas  'Charles  the 
First*  (1872);  'Eugene  Aram*  (1873);  'Marie 
Stuart*  (1874);  'Jane  Shore*  (1876);  'Olivia* 
(1878);  'Sedgemoor*  (1881);  'Qaudian* 
(1885)  ;  'A  Royal  Divorce*  (1891)  ;  etc.,  and  in 
conjunction  with  Sidney  Grundy,  'Madam  Pom- 
padour.* Consult  Archer,  'English  Dramatists 
of  To-day*  (1882)  ;  Cook,  'Nights  at  the  Play* 
(1883)  ;  Freeman  Wills,  'W.  G.  Wills,  Drama- 
tist and  Painter*   (1898). 

Wills,  William  Henry,  English  writer:  b. 
Plymouth,  England,  13  Jan.  1810;  d.  Welwyn, 
Hertfordshire,  i  Sept.  i^.  He  was  a  member 
of  the  original  staff  of  'Punch,*  acting  as  dra- 
matic critic  and  also  contributing  both  prose 
and  verse.  His  contributions  included:  'Nat- 
ural History  of  Courtship* ;  'Comic  My- 
thology*;  'Information  for  the  People*;  etc. 
In  1846  he  became  associated  with  Dickens,  with 
whom  he  formed  a  lifelong  friendship,  as  sub- 
editor of  the  Daily  News.  In  1849  he  became 
assistant  editor  of  'Household  Words*  and  in 
1859  of  'All  the  Year  Round.'  He  published 
'Old  Leaves  Gathered  from  Household  Words* 
(i860). 

Wills,  William  John,  Australian  explorer: 
b.  Totnes,  Devonshire,  5  Jan.  1834;  d.  Cooper's 
Creek,  Australia,  about  I  July  1861.  He  studied 
medicine  in  London,  and  in  1852  emigrated  to 
Australia  where  he  was  joined  in  the  following 
year  by  his  father,  and  together  they  practised 
medicine  at  Ballarat.  In  1855,  however,  he  be- 
came a  surveyor  of  crown  lands  and  in  1858 
was  appointed  to  the  staff  of  the  magnetic  and 
meteorological  observatory  at  Melbourne.  In 
i860  he  joined  the  expedition  under  Robert 
O'Hara  Burke  (q.v.)  as  third  in  command, 
later  becoming  second,  and  crossed  the  continent 
northward,  reaching  the  Gulf  of  Carpentaria, 
but  on  the  return  journey  both  Burke  and  Wills 
died  of  starvation.  Wills'  journal  was  recov- 
ered and  published:  'A  Successful  Exploration 
from  Melbourne  to  the  Gulf  of  Carpentaria,  from 
the  Letters  and  Journals  of  William  John 
Wills*  (1863).  Consult  Howitt,  'History  of 
Discovery  in  Australia*   (1865). 

WiUughby,  wil'o-bi,  Francis,  English  or- 
nithologist: b.  WoIIaton  Hall,  Nottinghamshire, 
1635;  d.  3  July  1672.  He  studied  at  Cambridge, 
where  he  became  the  pupil  of  the  famous  natur- 
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alist,  John  Ray  (q.v.)i  and  with  him  inad«  a 
continental  tour  (1663-4),  making  studies  and 
collecting  zoological  specimens.  Ray  edited  and 
translated  his  Latin  'Ornithologia*  (1676)  and 
in  1678  published  it  in  English  as  'The  Orni- 
thology of  Francis  Willughby.'  Ray  also  edited 
Willughby's  'History  of  Fishes'  (1686).  To 
the  'Ornithologia*  Buffon  and  Linnaeus  were 
much  indebted,  and  it  is  claimed  that  Willughby 
originated  the  Linnsean  system  of  zoological 
classification. 

Wil'merding,  Pa.,  borough  in  Allegheny 
County;  on  the  Pennsylvania  Railroad;  eight 
miles  southeast  of  Pittsburg.  It  was  founded 
in  1859.  It  was  laid  out  by  the  Westinghouse 
Air-brake  Company,  who  have  here  their  large 
manufacturing  works.  The  water  supply  comes 
from  the  Monongahela  River;  natural  gas  is 
used  for  fuel,  and  every  street  is  sewered.  Pop. 
(1910)  6,133. 

Wil'mington,  Del.,  city,  port  of  entry, 
county-seat  of  New  Castle  County;  on  the  Dela- 
ware River  at  the  junction  of  the  Brandywine 
and  Christiana  creeks,  and  on  the  Pennsylvania 
(Philadelphia,  Baltimore  &  Washington),  the 
Baltimore  &  O.,  and  the  Philadelphia  &  R. 
R.R.'s ;  about  27  miles  southwest  of  Philadelphia 
and  70  miles  northeast  of  Baltimore.  There  are 
several  regular  lines  of  steamers,  for  passengers 
and  freight,  which  connect  the  city  with  Phila- 
delphia and  with  the  Delaware  River  and  Bay 
and  several  Atlantic  ports.  It  ranks  as  the  first 
city  in  the  State  in  population,  commerce,  and 
industries. 

Industries. —  The  chief  industrial  establish- 
ments are  car  works  (the  Pullman  Company 
and  the  Pennsylvania  have  shops  in  the  city), 
steel  works,  machine  shops,  foundries,  paper 
mills,  cotton  mills,  malleable  iron  works,  fibre 
goods  factories,  and  furniture.  Leather  goods, 
especially  morocco,  are  manufactured  here.  In 
1900  (government  census)- the  19  manufactories 
engaged  in  turning  out  leather,  tanned,  curried, 
and  finished,  were  capitalized  for  $5,167,304  and 
had  2,454  wa^e-earners  to  whom  were  paid  an- 
nually $1,044,303.  '^he  total  cost  of  raw  ma- 
terial used  annually  was  $7,009,165  and  the  value 
of  the  finished  products  was  $9,379,504.  The 
four  iron  and  steel  manufactories  were  capital- 
ized for  $4,051,880  and  the  value  of  the  annual 
output  was  $2,934,993.  The  21  foundries  and 
machine  shops  produced  each  year  goods  valued 
ac  $3.299i509;  the  products  of  the  three  railroad 
car-works  were,  annually,  $3,274,922,  not  in- 
cluding repair  work,  which  amounted  to  over 
$1,000,000. 

Other  industries  of  importance  are  ship  and 
boat  building,  meat  packing,  pulp  manufactur- 
ing, and  large  paper-making  machinery  manu- 
facturing. The  total  number  of  manufacturing 
establishments,  in  1900,  was  759,  which  were 
capitalized  for  $28,372,043,  and  in  which  were 
employed  16,055  wage-earners.  The  total  cost 
of  raw  material  used  annually  was  $19,451,815, 
and  the  value  of  the  annual  output,  $34,053,324. 
Over  53  per  cent  of  the  manufacturing  establish- 
ments of  the  State  were  located  in  Wilming- 
ton. A  few  miles  outside  the  city  limits  is 
a  large  powder-manufacturing  establishment, 
founded  in  tSoi  by  Pierre  Samuel  du  Pont  and 
his  sons. 

Buildings  and  Municipal  Improvements. — 
The  city  is  on  land  elevated  sufficient  to  mate- 


rially increase  its  healthfulness.  The  city  ex- 
tends about  four*  miles  back  from  the  Dela- 
ware. The  houses  are  nearly  all  of  brick  and 
stone, —  no  wooden  buildings  are  permitted  to 
go  up  in  the  city  proper,  but  the  old  wooden 
buildings  are  allowed  to  remain.  There  are 
five  parks,  having  a  total  area  of  260  acres, 
and  a  number  of  small  squares.  The  streets  are 
well  paved  and  sewered.  There  is  a  good  wa-' 
ter-works  system.  The  principal  public  build- 
ings are  the  government  building,  county  court- 
house, and  city-hall.  A  building  of  special 
interest  is  the  old  Swedes'  Church  (Holy  Trin- 
ity), built  of  brick  in  1698.  It  is  said  to  be 
the  oldest  building  in  the  United  States  which 
has  been  in  continuous  use  as  a  church  since  its 
erection.  The  city  owns  and  operates  the  wa- 
ter-works. 

Churches  and  Charitable  Institutions. —  The 
principal  religious  societies  in  the  city  are  repre- 
sented as  follows:  Methodists  (white),  15 
churches,  (colored),  seven  churches;  Baptist, 
Roman  Catholic,  and  Protestant  Episcopal,  10 
each ;  Presbyterian,  nine ;  Lutheran  and  Friends, 
two  each;  Congregationalist,  Adventist,  Jewish, 
Unitarian,  and  Swedenborgian,  one  each.  There 
are  a  large  number  of  charitable  institutions; 
chief  among  them  are  the  Home  for  Friendless 
Children;  Saint  Peter's  Orphanage  (R.  C.)  for 
girls;  Saint  Joseph's  Home  (R.  C.)  for  colored 
children ;  two  homes  for  aged  men  and  women ; 
and  two  hospitals.  At  Farnhurst,  two  miles 
out,  is  the  Delaware  State  Hospital  for  the  In- 
sane, and  near  it  the  county  almshouse. 

Educational  Institutions. —  The  State  Indus- 
trial Schools  for  Girls  and  the  Ferris  Reform 
School  for  Boys  are  located  here.  Other  edu- 
cational institutions  established  here  are  Hebbs 
School,  Wilmington  Friends'  School,  Wilming- 
ton Military  Academy,  Ursuline  Academy,  a 
public  high  school  established  in  1872,  Goldey 
College,  Wilmington  Business  School,  public  and 
parish  elementary  schools,  a  free  public  library, 
which  in  1788  was  incorporated  as  the  Wilming- 
ton Institute,  and  which  now  contains  about 
41,000  volumes :  the  Historical  Society  library, 
containing  nearly  4,000;  and  the  library  of  the 
Law  Library  Association  of  the  county,  which 
has  about  16,000  volumes. 

Banks  and  Finances. —  There  are  seven 
national  banks  and  one  state  bank  with  a  com- 
bined capital  of  $1,723,185;  three  trust  companies 
with  a  combined  capital  of  $1,600,000;  and  a 
number  of  loan  associations.  The  annual 
amount  of  business  is  about  $60,000,000.  The 
foreign  trade  transacted  through  the  port  of 
Wilmington  in  1901  amounted  to  $4,911,144; 
which  included  $4,679,370  exports.  The  annual 
cost  for  city  maintenance  and  operation  is  about 
$725,000.  'The  principal  items  of  expenditure 
are  $200,000  for  schools:  $84,000  for  police; 
$41,000  for  fire  department;  $55,000  for  water- 
works: and  $80,000  for  interest  on  debt 

Government. —  The  government  is  vested  in 
a  mayor,  who  holds  office  two  years,  and  in  a 
council  composed  of  13  members,  who  are 
elected  by  wards,  except  the  president,  who  is 
elected  at  large.  The  mayor  appoints  the  board 
of  water  commissioners  and  the  board  of  direc- 
tors of  the  street  and  sewer  departments.  The 
council  elects  the  city  auditor,  city  clerk,  and 
inspectors  of  meat,  milk.  oil.  and  markets.  The 
judge  of  the  supreme  court  appoints  the  police 
commissioners.     The    board    of   education,   two 
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members  from  each  ward,  the  city  attorney,  and 
city  treasurer  are  choseij  by  popular  vote. 

History.— The  first  settlement  was  made  in 
1638  by  a  colony  from  Sweden,  under  Peter 
Minuit  They  found  here  an  Indian  village 
called  Minquas.  The  Swedes  erected  a  fort  to 
which  they  gave  the  name  of  Fort  Christiana, 
in  honor  of  the  young  daughter  of  Gustavus 
Adolphus,  the  king  of  Sweden.  The  village 
was  called  Christianaham.  In  1655,  the  Dutch 
from  New  Netherlands  bought  the  land  on 
which  Wilmington  now  stands,  and  other  lands 
adjoining,  from  the  Indians,  and  took  forcible 
possession  of  the  fort.  The  name  was  changed 
to  Fort  Altena.  The  Dutch  retained  possession 
for  nine  years,  when  they  were  supplanted  by 
the  English.  It  came  under  control  of  William 
Penn,  after  which  the  colony  gave  more  atten- 
tion to  civic  pursuits  instead  of  wars  and  con- 
quests. In  1731  the  village  was  named  Willings- 
town,  in  honor  of  Thomas  Willing,  who  had 
laid  out  the  town.  Later  the  name  was  changed 
to  Wilmington.  It  was  incorporated  as  a  bor- 
ough in  1739  and  the  first  borough  election  was 
held  8  Sept.  1740.  In  1832  it  was  chartered 
as  a  city. 

Population. —  (1880)  42.478;  (1890)  61431; 
(1900)  76.556;  (1910)  87,411. 

Consult:  Powell,  'Historic  Towns  of  the 
Middle  States';  Ferris,  "History  of  the  Origi- 
nal Settlements  on  the  Delaware.' 

Wilmington,  N.  C,  city,  port  of  entry, 
county-seat  of  New  Hanover  County;  on  the 
Cape  Fear  River,  and  on  the  Atlantic  Coast 
Line  and  the  Seaboard  Air  Line  R.R.'s.  It  was 
first  settled  in  1730  and  was  first  called  New 
Liverpool  and  then  Newton ;  in  1739  it  was 
incorporated  as  a  town  and  named  Wilmington, 
and  in  1744  was  made  the  capital  of  the  prov- 
ince. In  1765  the  town  took  a  decided  stand 
against  British  authority,  and  refused  to  permit 
a  British  man-of-war  to  land  a  quantity  of 
stamps,  this  being  the  first  open  armed  resist- 
ance to  the  Stamp  Act.  On  18  July  1775,  Fort 
Johnson,  at  the  mouth  of  the  river,  was  cap- 
tured by  the  militia  under  Colonel  John  Ashe; 
and  the  royal  governor  was  forced  to  leave 
the  place.  In  1781-2  Wilmington  was  occupied 
by  the  British,  Cornwallis  having  his  head- 
quarters here.  During  the  Civil  War  Wilming- 
ton was  the  most  important  port  of  the  South- 
ern States,  the  "gateway"  between  the  South 
and  foreign  nations ;  and  was  consequently  the 
chief  resort  of  the  blockade  runners.  The  har- 
bor and  its  approaches  were  strongly  fortified 
by  the  Confederates ;  in  January  1865,  Fort 
Fisher  (q.v.)  was  taken  by  the  Federals,  and 
this  resulted  in  the  evacuation  of  the  other  forts 
and  the  surrender  of  Wilmington.  Wilmington 
was  chartered  as  a  city  in  1866. 

It  is  an  important  commercial  city.  Im- 
provements in  the  harbor  and  river  channel  have 
been  made  by  the  Federal  government  at  con- 
siderable cost,  and  the  port  accommodates  ves- 
sels of  the  largest  size.  There  are  weekly 
steamboat  lines  to  New  York  and  points  on  the 
Cape  Fear  and  Black  rivers,  and  a  large  import 
and  export  trade,  both  foreign  and  domestic. 
In  the  fiscal  year  ending  30  June  1904  the  ex- 
ports amounted  to  $21,000,000;  the  chief  ship- 
ments are  cotton,  rice,  turpentine,  vegetables, 
lumber,  and  naval  stores.  Wilmington  ranks 
fifth   in   receipts  of  cotton  and   fourth   in  ex- 


ports. In  manufacturing  industries  Wilmington 
ranks  fourth  in  the  State.  In  1904,  capital  to 
the  amount  of  $5,600,000  was  invested  in  manu- 
facturing establishments,  and  $1,380,000  was  an- 
nually paid  in  wages;  the  value  of  the  annual 
products  was  $4,100,000.  Eight  lumber  and  tim- 
ber establishments  had  an  annual  output  valued 
at  $1,000,000;  other  manufactures  were  turpen- 
tine, resin,  confectionery,  foundry  and  machine- 
shop  products,  ice,  chemicals,  meal,  cotton  prod- 
ucts, men's  clothing,  wagons,  and  carriages.  An- 
nual business  of  the  city  for  1903  was  $40,000,000 
and  the  annual  pay-roll  was  $3,250,000.  There  are 
five  banks  with  a  combined  capital  of  $520,000 
and  deposits  amounting  to  $4,500,ooa  The  prin- 
cipal public  buildings  are  the  government  build- 
ing, the  county  court-house,  city-hall.  Masonic 
Temple,  the  county  hospital,  the  United  States 
Marine  Hospital,  and  the  James  Walker  Memo- 
rial Hospital  and  W.  H.  Sprunt  Annex.  Other 
institutions  are  a  county  house  of  correction, 
county  home,  and  the  Catherine  Kennedy  Home 
for  Aged  Women.  Various  organizations  assist 
the  charitable  institutions;  such  are  the  Bureau 
of  Associated  Charities,  Ladies'  Benevolent  Soci- 
ety, a  United  Charities,  and  a  Seaman's  Friend's 
Society.  There  are  33  churches,  14  of  which  are 
for  colored.  There  are  public  schools  for  white 
and  for  colored  students,  Roman  Catholic  parish 
schools,  .and  a  public  library ;  and  the  city  also 
contains  Cape  Fear  Academy,  Alderman's 
School,  Academy  of  the  Incarnation,  and  the 
Gregory  Normal  School  (for  the  colored  race). 
The  government  is  administered  under  the  char- 
ter of  1866,  which  provides  for  a  mayor,  who 
holds  office  two  years,  and  a  city  council.  The 
governor  of  the  State  appoints  a  board  of  audit 
and  finance,  who  determine  the  salaries  and 
control  the  municipal  finances.  The  council 
elect  many  of  the  city  officials.  Pop.  (1890) 
20,056;  (1900)  20,976;  (1910)  25,748,  an  in- 
crease of  nearly  23  per  cent.  Wilmington 
ranks  as  the  first"  city  ot  the  State  m  population. 

r  Revised  by 

Wilmington  Ch.\mber  op  Commerce. 

Wilmington,  Ohio,  city,  county-seat  of 
Clinton  County;  on  (iie  Cincinnati  &  Mus- 
kingum Valley  and  the  Baltimore  &  O.  R.R.'s; 
about  53  miles  northeast  of  Cincinnati  and  60 
miles  southwest  of  Columbus.  It  is  in  an  agri- 
cultural region.  The  chief  manufacturing 
establishments  are  bent-wood  and  bridge-work 
factories,  furnaces,  machine  shops,  auger  bit 
factory,  creameries,  and  flour  and  lumber  mills. 
The  Wilmington  College  (Orthodox  Friends) 
was  established  here  in  1870.  The  two  banks 
have  a  combined  capital  of  $200,000.  Pop. 
4.000. 

Wilmington,  Capture  of.  After  Gen. 
Terry's  capture  of  Fort  Fisher  (q.v.)  15  Jan. 
1865,  Terry  posted  his  troops  on  an  intrenched 
line  across  the  peninsula,  about  two  miles  above 
the  fort.  An  advance  on  Wilmington  was  not 
considered  prudent  until  he  could  be  reinforced, 
as  Gen.  Hoke,  the  Confederate  commander,  was 
holding  Fort  Anderson,  on  the  west  bank  of 
Cape  Fear  River,  about  midway  between  Fort 
Fisher  and  Wilmington,  and  on  the  opposite 
bank  had  thrown  up  a  line  of  intrenchments 
across  the  peninsula  in  Terry's  front,  behind 
which  he  had  about  4,500  men.  Fort  Anderson 
was  an  extensive  earthwork,  mounting  10  heavy 
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guns,  commanding  the  approaches  by  land  and 
water  and  held  %  Gen.  Hagood's  brigade  of 
2,000  men.  Gen.  Grant  ordered  Gen.  S:hofield, 
with  the  Twenty-third  corps,  from  Tennessee  to 
the  coast  of  North  Carolina  to  co-operate  with 
Gen.  Sherman.  Schofield's  troops  arrived  at 
Alexandria  and  Washington  late  in  January, 
where  they  were  detained  some  days  by  the  ice 
in  the  Potomac.  Gen.  Cox's  division  of  4400 
men  went  by  steamers  from  Alexandria  and 
landed  on  the  peninsula,  in  rear  of  Terry,  9 
February,  raising  Terry  s  command  to  8,000 
men.  Schofield  now  took  command;  the  fleet 
under  Admiral  Porter  occupied  positions  in 
Cape  Fear  River  and  off  the  coast,  covering  both 
flanks  of  Terry's  line,  and,  11  February,  Terry 
was  pushed  forward,  supported  by  Cox,  drove 
in  Hoke's  pickets  and  intrenched  within  S<X) 
yards  of  his  main  line.  An  attempt  on  the  12th 
to  turn  Hoke's  left  by  a  co-operation  of  the 
army  and  navy  was  foiled  by  high  winds  and  a 
violent  storm.  On  the  night  of  the  14th  an  at- 
tempt was  made  to  move  the  pontoons  upon 
their  wagons  along  the  beach  with  the  troops; 
the  wagons  sank  deeply  in  the  sand,  progress 
was  very  slow  and  it  having  become  evident  that 
the  pontoons  could  not  be  got  up  to  the  point  of 
crossing  of  Masonborough  Sound  before  day- 
light, when  the  enemy  would  discover  the  move- 
ment, the  attempt  was  abandoned  and  attention 
turned  to  Hoke  s  right,  where  it  would  not  be 
required  to  contend  with  the  difficulties  of  both 
land  and  sea.  On  the  i6th  Cox's  and  Ames' 
divisions  were  crossed  by  steamboats  to  Smith- 
ville,  on  the  right  bank  of  the  river,  where  they 
were  joined  by  Col.  O.  H.  Moore's  brigade,  of 
Couch's  division,  and  a  battery,  and,  on  the  17th 
Cox  with  four  brigades  and  the  battery  ad- 
vanced along  the  main  Wilmington  road,  driv- 
ing in  the  Confederate  pickets  and  bivouacking 
near  Fort  Anderson,  with  his  right  resting  on 
the  river.  Next  morning  the  advance  was  re- 
sumed and  tne  enemy  driven  within  the  works. 
Moore's  and  Henderson's  brigades  were  in- 
trenched on  the  south  side  of  the  fort,  while 
Cox,  with  his  other  two  brigades,  followed  later 
bv  Ames'  division,  started  around  Orton  Pond, 
covering  the  Confederate  right,  to  gain  the  Wil- 
mington road  in  rear  of  the  fort,  the  distance  to 
be  traveled  being  about  15  miles.  The  guns  of 
Fort  Anderson  opened  fire  on  the  two  brigades 
confronting  the  fort,  and  the  gunboats  opened 
heavily  on  the  fort,  the  monitor  Montauk  lying 
close  to  it  and  the  others  enfilading  its  parapet. 
Gen.  Hagood,  warned  by  his  cavalry  of  Cox's 
movement  around  his  right,  hastily  abandoned 
Fort  Anderson  during  the  night,  taking  with 
him  six  light  guns  and  falling  back  behind 
Town  Creek,  eight  miles  above  the_  fort.  Hoke 
also  retreated  from  his  lines  opposite  Fort  An- 
derson to  within  four  miles  of  Wilmington.  By 
these  movements  Schofield  gained  possession  of 
the  main  defenses  of  Cape  Fear  River  and  of 
Wilmington,  with  several  pieces  of  heavy  ord- 
nance and  a  large  amount  of  ammunition,  and 
with  but  small  loss.  In  this  he  had  the  assist- 
ance of  the  gunboats  that  moved  up  the  river  re- 
moving torpedoes  and  silencing  batteries  on  both 
banks.  On  the  19th  Cox  pursued  Hagood  to 
Town  Creek,  behind  which  and  near  its  mouth 
he  was  found  intrenched  and  had  destroyed  the 
only  bridge.  The  creek  was  not  fordable  and 
could  not  be  bridged.  Terry  also  advanced  on 
the  east  side  of  the  river,  following  Hoke,  and 


found  him  in  force,  and  Ames'  division  was  re- 
crossed  to  thcv  east  bank  and  joined  Terry  in 
the  night  Terry  again  advanced  on  the  morning 
of  the  20th  and  after  some  sharp  skirmish- 
ing came  uppn  Hoke  well  intrenched  with  artil- 
lery in  position.  On  the  same  day  Cox  crossed 
Town  Creek  below  Hagood's  position,  by  the 
use  of  a  single  flat  boat  found  in  the  stream, 
which  carried  50  men  at  a  trip,  and,  by  marching 
through  woods  and  swamps,  reached  Hagood's 
flank  and  rear,  attacked  and  routed  his  brigade, 
after  a  stubborn  resistance,  capturing  two  guns, 
three  battle-flags,  and  375  prisoners^  including 
Col.  Simonton,  temporarily  commanding  the 
brigade,  and  nearly  all  the  officers.  During  the 
night  Cox  rebuilt  the  bridge  over  Town  Creek, 
crossed  his  artillery,  and  the  next  morning 
pushed  on  toward  Wilmington  without  opposi- 
tion. Terry  was  unable  to  make  any  farther  ad- 
vance, but  occupied  Hoke's  attention,  so  that  he 
could  not  send  any  part  of  his  force  to  replace 
the  losses  in  Hagood's  brigade.  On  the  21st 
Cox  secured  a  portion  of  the  Confederate  pon- 
toon bridge  across  Brunswick  River,  which 
Hoke  had  endeavored  to  destroy,  put  the  i6th 
Kentucky  regiment  onto  Eagle  Island  abreast 
Wilmington  and  threatened  to  cross  Cape  Fear 
River  above  the  town.  Hoke  at  once  set  fire  to 
steamers,  boats,  cotton,  and  naval  stores,  and 
abandoned  the  place,  retreating  in  the  direction 
of  Goldsboro.  Gen.  Terry  entered  the  place 
without  opposition  early  in  the  morning  of  22 
February  and  pursued  Hoke  across  Northeast 
River.  Schofield  reports  that  he  took  51  heavy 
guns,  15  light  ones,  and  a  large  amount  of  am- 
munition. The  Union  loss  from  11  February  to 
the  capture  of  Wilmington  on  the  22d  was  about 
200  killed  and  wounded.  The  Confederate  loss 
is  not  definitely  known,  Schofield  estimates  it  at 
not  less  than  1,000,  in  killed,  wounded  and  pris- 
oners. Consult  'Official  Records,*  Vol. 
XLVII. ;  Cox,  <March  to  the  Sea» :  Cox,  'Mili- 
tary Reminiscences  of  the  Civil  War,*  Vol.  II. 

E.  A.  Carman. 

Wilmington  College,  located  at  Wilming- 
ton, Ohio.  It  was  opened  to  students  in  1870, 
and  chartered  in  1875,  under  the  auspices  of  the 
Society  of  Friends.  It  is  open  to  women  on 
e<]ual  terms  with  men.  The  college  organiza- 
tion includes  a  preparatory  school.  Two  full 
collegiate  courses  are  offered,  the  classical,  for 
which  Greek  is  required,  leading  to  the  degree 
of  A.B.,  and  the  scientific,  leading  to  the  degree 
of  B.S. ;  a  part  of  the  work  of  the  last  two 
years  is  elective  in  both  courses.  A  course  in 
bookkeeping  is  included  in  the  curriculum.  The 
degrees  of  A.M.  or  M.S.  are  conferred  for 
graduate  work.  There  are  six  county  scholar- 
ships, and  three  others;  and  a  student  loan 
fund.  The  campus  consists  of  12  acres,  and  is 
located  in  the  eastern  suburbs  of  Wilmington. 
The  buildings  include  the  main  building,  the 
observatory.  South  Hall  (men's  dormitory),  the 
women's  dormitory,  the  gymnasium,  and  the 
Auditorium.  The  library  in  iqio  contained 
over  6,000  volumes ;  the  students  numbered  150, 
of  whom  42  were  in  the  college. 

Wil'mot,  David,  American  jurist  and  poli- 
tician: b.  Bethany,  Pa.,  20  Jan.  1814;  d. 
Towanda,  Pa.,  16  March  1868.  He  was  ad- 
mitted to  the  bar  in  1834,  and  practised  at 
Towanda.  He  was  a  member  of  Congress  in 
1845-51;  was  elected  as  a  Democrat,  but  stood 
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in  opposition  to  the  extension  of  slaven^  into 
prospective  new  territory  of  the  United  States; 
and  in  1846  he  offered  the  famous  amendment 
known  as  the  Wilmot  Proviso  ((^.v.).  He  sup- 
ported Van  Buren  in  1848  against  Cass,  the 
regular  Democratic  candidate,  and  later  joined 
the  Republicans.  In  1853-61  he  was  president- 
judge  of  the  13th  district  of  Pennsylvania,  in 
1857  was  an  unsuccessful  Republican  candidate 
for  governor  of  that  State,  sat  in  the  United 
States  Senate  from  1861  to  1863,  and  from  that 
time  until  his  death  served  as  judge  of  the 
United  States  Court  of  Claims. 

Wilmot,  John.    See  Rochester,  John  Wa- 

HOT,  2D  EaKL  of. 

Wilmot,  Robert  Duncan,  Canadian  states- 
man: b.  Fredericktown,  New  Brunswick,  16  Oct 
1809;  d.  Oromocto,  New  Brunswick,  11  Feb. 
1891.  He  was  educated  in  Saint  John,  engaged 
for  a  time  in  shipping,  and  1846  entered  Parlia- 
ment, where  he  sat  for  Saint  John  until  1861 
and  again  in  1865-7.  He  was  mayor  of  Saint 
John  in  1849,  surveyor-general  of  New  Bruns- 
wick, and  member  of  the  executive  council  of 
the  province  in  1851-4,  provincial  secretary  in 
1856-7,  and  a  delegate  to  the  colonial  con- 
ference in  London,  in  1866-7.  He  became  a 
member  of  the  Senate  in  1865,  of  the  privy 
council  in  1878,  was  speaker  of  the  Senate  in 
1878^,  and  in  1880-5  was  lieutenant-governor 
«f  New  Brunswick. 

Wilmot  Proviso,  an  amendment  offered  in 
the  United  States  Congress  by  David  Wilmot 
(q.v.),  8  Aug.  1846,  pending  the  consideration 
of  a  bill  placing  $2,000,000  at  the  disposal  of 
President  Polk  to  negotiate  a  peace  with  Mex- 
ico.    The   amendment   was  as   follows : 

Provided,  that,  as  an  exprcta  and  fundamental  con- 
dition to  the  acquiaition  of  any  territory  from  the 
republic  of  Mexico  by  the  United  States,  by  virtue 
01  any  treaty  which  may  be  negotiated  between  them, 
and  to  the  use  by  the  executive  of  the  moneys  herein 
appropriated,  neither  slavery  nor  involuntary  servitude 
shall  ever  exist  in  any  part  of  said  territory,  except 
for  crime,  whereof  the  party  shall  first  be  duly  con- 
Ticted. 

It  was  adopted  In  the  House,  and  was  un- 
der debate  in  the  Senate  when  the  hour  arrived 
previously  fixed  for  adjournment  of  the  ses- 
sion. At  the  next  session  (8  Feb.  1847) 
Wilmot  again  introduced  it,  and  a  fierce  and 
angary  contest  began.  The  House  remained 
firm  in  favor  of  the  amendment,  and  it  was 
passed  (15  February)  by  a  decided  majority, 
but  was  not  acted  on  by  the  Senate. 
It  caused  great  agitation  throughout  the  coun- 
try. The  principle  involved  long  continued  to 
be  an  important  factor  in  party  politics,  its 
influence  being  affected  by  many  fluctuations 
of  _  opinion  and  political  action ;  and  it  may  be 
said  finally  to  have  triumphed  through  the  act 
of  19  June  1862  forbidding  slavery  in  'any  of 
the  territories  of  the  United  States  now  existing, 
or  which  may  at  any  time  hereafter  be  acquired." 
Consult:  Stephens,  < Constitutional  View  of  the 
Late  War  Between  the  States>  (1868-70)  ;  Wil- 
son, 'Rise  and  Fall  of  the  Slave  Power' 
(1872-7);  Schouler,  'History  of  the  United 
States  of  America  Under  the  Constitution* 
(new  ed.  1699) ;  Von  Hoist,  'Constitutional 
and  Political  History  of  the  United  States* 
<new  ed.   1899). 
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Wil'son,  Alexander,  American  ornitholo- 
gist: b.  Paisley,  Scotland,  6  July  1766;  d.  Phila- 
delphia, Pa.,  23  Aug.  1813.    In  his  13th  yeai 
he  was  apprenticed  to  a  weaver,  but  after  seven 
years  abandoned  the  loom  and  adopted  the  life 
of  a  pedlar.    Three  years  were  thus  spent  and 
in  1789,  having  already  prepared  a  volume  of 
poems   for  publication,   he  offered  his  muslins 
and   solicited   subscriptions   for  this  work.     It 
was  published  in   1790,  but  had  little  success; 
and  he  again  returned  to  the  loom.    In  1792  he 
published    'Watty    and    Meg,*    which,    having 
appeared  anonymously,  was  ascribed  to  Burns, 
though  the  style  is  very  different.    It  is  said  to 
have  had  a  sale  of  100,000  copies  in  a  few  weeks. 
Having  written  a  severe  satire  upon  a  person  in 
Paisley   Wilson   was  thrown   into   prison,   and 
was  afterward  compelled  to  bum  the  libel  with 
his  own  hand  at  Paisley  Cross.    Upon  his  re- 
lease he  came  to  this  country,  arriving  at  New- 
castle,  Delaware,  in   1794.     He  again  resumed 
his  former  trade,  but  soon  turned  schoolmaster, 
acting    in    this    capacity    in    several    places    in 
Pennsylvania.   While  thus  eng^aged  at  Kingsess- 
ing,   near    Philadelphia,   he   became  acquainted 
with  William  Bartram,  the  naturalist,  and  Alex- 
ander  Lawson,  an  engraver,  whose  tastes  and 
instructions    stimulated    his   own    talents.      He 
had    already    undertaken    long    excursions    for 
making  ornithological   researches,  and  devoted 
much  time  to  the  study,  when  he  was  engaged, 
in  1806,  to  assist  in  editing  the  American  edi- 
tion of  Rees's  Cyclopedia,  and  now  began  to 
prepare   for  the  publication  of  his   'American 
Ornithology,*    the    first    volume   appearing    in 
1808,   and   the   seventh   in    1813.    The   interval 
had   been   passed   in   exploring   different   parts 
of  the  country   for   the  purpose   of  extending 
his     observations,     collecting     specimens,     and 
watching   the   habits   of   birds    in   their   native 
haunts.     In  1813  the  literary  materials  for  the 
8th  volume  of  the  'Ornithology'   were  ready, 
but  its  progress  was  greatly  retarded  for  want 
of  proper  assistants  to  color  the  plates.    Wilson 
was,  therefore,  obliged  to  undertake  the  whole 
of  this  department  himself,  in  addition  to  his 
other  duties;  and  these  multifarious  labors  soon 
exhausted  his  strength  and  brought  about  his 
death.    All  the  plates  for  the  remainder  of  the 
'Ornithology*    having    been    completed    under 
Wilson's  own   eye  the   letter-press   of  the  9th 
volume  was  suj^plied  by  his  friend,  George  Ord, 
his  companion  in  several  of  his  expeditions,  who 
also  wrote  a  memoir  of  Wilson  to  accompany 
the  last  volume,  and  edited  the  eighth.     Four 
supplementary    volumes,    containing    American 
birds  not  described  by  Wilson,  were  published 
by   Charles    Lucien    Bonaparte    (1825-33).    An 
edition  of  the  original  work,  with  Bonaparte's 
continuation,  and  notes  and  life  of  Wilson  by 
Sir  William  Jardine,  was  published  in  London 
in  1832.    Wilson  continued  to  write  poetry  after 
leaving  Scotland,  one  of  his  chief  productions 
being    'The    Foresters,*    a   poem    describing   a 
pedestrian  tour  to  the   Falls  of   Niagara,  and 
several   collective   editions   of  his   poems   have 
appeared.    A  bronze  statue  of  Wilson  has  been 
erected  at  Paisley. 

Consult:  'Life  of  Wilson,'  by  Peabody,  in 
Sparks'  'Library  of  American  Biography* 
(1834-56);  Brightwell,  'Difliculties  Overcome: 
Scenes  in  the  Life  of  Alexander  Wilson* 
( i860)  ;  Paton,  'Alexander  Wilson,  the  Orni- 
thologist* (1863). 
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Wilson,  ^ea  Benjamin,  American  in- 
ventor: b.  Willet.  N.  Y.,  i8  Oct  1824;  d.  Wood- 
mont,  G)nn.,  29  April  1888.  He  was  a  cabinet 
maker  by  trade,  but  in  1849  invented  a  sewing 
machine  which  made  a  stitch  at  each  movement 
of  the  shuttle,  thus  enabling  the  operator  to 
make  an  endless  seam  at  any  curve,  and  there- 
after devoted  himself  to  its  improvement.  In 
1851  he  secured  a  patent  for  the  rotating  hook, 
and  a  year  later  invented  the  four-motion  feed, 
which  was  subsequently  adopted  in  all  machines. 
In  1800  he  entered  into  partnership  with  Na- 
thaniel Wheeler  (q.v.).  with  whom  he  estab- 
lished, at  Bridgeport,  Conn.,  the  then  largest 
factory  in  the  world  for  the  manufacture  of 
sewing-machines.  In  1852,  however,  on  the  re- 
organization of  the  firm,  he  withdrew  from  the 
business  and  settled  in  WaterburVj  where  he 
engaged  in  other  enterprises.  See  Sewing  Ma- 
chines. 

Wilson,  Alpheus  Waters,  American 
bishop  of  the  Methodist  Episcopal  Church, 
South :  b.  Baltimore,  Md.,  5  Feb.  1834.  He  was 
educated  at  Columbian  College,  Washington, 
D.  C,  was  received  into  the  Baltimore  Methodist 
Conference  in  1853,  and  on  the  organization  of 
the  Baltimore  Conference  of  the  Methodist 
Church,  South,  identified  himself  with  that  body. 
He  became  the  secretary  of  the  board  of  mis- 
sions of  his  Church  in  1878  and  was  elected 
bishop  in  1882. 

Wilson,  Sir  Archdale,  English  soldier:  b. 
Didlington,  Norfolk,  1803;  d.  London  9  May 
1874.  He  entered  the  Bengal  Artillery  in  1819; 
distinguished  himself  at  the  siege  of  Bhartpur 
1825-6,  and  took  part  in  the  Sikh  war  1848-9. 
At  the  outset  of  the  Sepoy  revolt  in  May  1857 
he  was  the  earliest  officer  to  encounter  the 
Sepoys  in  battle,  defeating  them  on  May  30  and 
31,  and  succeeding  to  the  command  of  the  force 
before  Delhi  in  July,  held  his  position  until  14 
September,  when  the  city  was  taken.  He  was 
rewarded  for  his  services  with  a  baronetcy,  was 
promoted  major-general,  made  lieutenant-gover- 
nor in  the  following  March,  and  took  part  in  the 
siege  and  capture  of  Lucknow  19  March  1858. 

Wilson,  Augusta  Jane  Evans,  American 
novelist:  b.  Columbus,  Ga.,  8  May  1835.  She 
was  married  to  L.  M.  Wilson  of  Mobile  in  1868. 
Her  writings  include:  'Inez,  a  Tale  of  the 
Alamo*  (1856)  ;  <Beulah,*  the  most  popular  of 
her  novels  (1859);  <Macaria>  (1864);  <St 
Elmo,*  parodied  by  Webb  in  'St.  Twel'mo* 
(1866);  <Vashti>  (1869);  'Infelice*  (1875); 
<At  the  Mercy  of  Tiberius*  (1887)  ;  <A  Speck- 
led Bird'  (1902).  The  earlier  books  had  a  great 
popularity.  They  attempted  to  be  massive,  but 
contained  no  permanent  elements,  though  attain- 
ing at  times  sorne  power  of  expression.  The 
later  vohime,  written  in  the  same  manner,  did 
not  obtain  recognition. 

Wilson,  Sir  Charles  Rivers,  English  finan- 
cier: b.  London  1831.  He  was  graduated  from 
Oxford  in  1851,  became  a  treasury  clerk  in  1856, 
was  private  secretary  to  Disraeli  1867-8,  and 
comptroller-general  of  the  National  Debt  Office 
1874-94.  He  became  one  of  the  British  adminis- 
trators of  the  Suez  Canal  in  1876  and  was  finance 
minister  to  the  Khedive  of  Egypt  1877-9. 

Wilson,  Sir  Daniel,  Canadian  archaeolo- 
gist :  b.  Edinburgh  5  Jan.  1816 ;  d.  Toronto,  Ont., 
7  Aug.   1892.     He  was  educated  at  Edinburgh 


University,  and  on  leaving  college  entered  witih 
earnestness  into  antiquarian  pursuits,  and  pub- 
lished in  1847,  'Memorials  of  Edinburgh  in  the 
Olden  Time.*  It  was  followed  by  'Oliver  Crom- 
well and  the  Protectorate*  (1848)  and  'The  Ar- 
chaeology and  Prehistoric  Annals  of  Scotland* 
(1851).  At  this  time  he  was  secretary  of  the 
Scottish  Society  of  Antiquaries,  but  in  1853  was 
called  to  fill  the  chair  of  history  and  English 
literature  in  the  University  of  Toronto.  While 
resident  in  Canada  he  published  'Prehistoric 
Man*  (1862,  revised  1876) ;  'Chatterton,  a  Bio- 

Eraphical  Study*  (1869) ;  'Caliban,  the  Missing 
ink*  (1873);  'Spring  Wild-Flowers*  (1875), 
a  volume  of  poems;  'Reminiscences  of  Old  Ed- 
inburgh* (1878);  'Anthropology*  (1885);  'The 
Right  Hand:  Left-handedness*  (1891).  In  1881 
he  became  president  of  Toronto  University,  a 
position  which  he  held  until  his  death.  In 
recognition  of  his  services  to  education  and  liter- 
ature he  was  knighted  in  1888. 

Wilson,  Florence,  commonly  known  by 
the  Latinized  form  of  his  name,  'Florentius 
VoLUSENUS,"  Scotch  theologian:  b.  near  Elgin 
about  1500;  d.  Vienne,  Dauphiny,  France,  1547. 
He  was  educated  at  King's  College,  Aberdeen, 
became  a  member  of  the  household  of  the  learned 
Cardinal  du  Bellay,  archbishop  of  Paris,  and 
was  appointed  by  Cardinal  Sadolet  master  of 
the  public  school  of  Carpentras.  Here  he  wrote 
his  famous  dialogue  'The  Tranquillity  of  Mind* 
(1543),  much  prized  for  its  classical  erudition 
and  the  beauty  of  its  Latin  style. 

Wilson,  Floyd  Baker,  American  lawyer 
and  author:  b.  Watervliet,  N.  Y.,  23  June  1845. 
He  was  graduated  from  the  University  of  Michi- 
gan in  1871  and  from  the  Cleveland  Law  Col- 
lege (now  Adelbert  University)  in  1873.  Ad- 
mitted to  the  bar  in  1873,  he  practised  in  Qeve- 
land  till  1880  and  since  the  year  last  named  in 
New  York,  making  a  specialty  of  corporation 
law.  He  is  the  author  of  'Uphill,*  a  novel 
(1880)  ;  'Paths  to  Power*  (1901)  and  has  trans- 
lated 'La  Coja  y  el  Encogidio*  (1901). 

Wilson,  Francis,  American  actor:  b.  Phil- 
delphia.  Pa.,  7  Feb.  1854.  He  made  his  first 
appearance  on  the  stage  in  a  minstrel  company, 
his  debut  in  regular  comedy  occurring  at  the 
Chestnut  Street  Theatre,  Philadelphia,  in  1877. 
He  played  in  various  parts  with  much  success 
and  made  his  initial  appearance  in  comic  opera 
as  Sir  Joseph  Porter  in  'Pinafore.*  He  later 
became  leading  comedian  in  different  New  York 
theatres^  and  afterward  organized  his  own  com- 
pany, himself  playing  the  leading  comedy  roles. 
He  has  published :  'The  Eugene  Field  I  Knew* ; 
'Recollections  of  a  Player* ;  and  'Going  on  the 
Stage*;  'Joseph  Jefferson*   (1906). 

Wilson,  George,  Scottish  chemist,  brother 
of  Sir  Daniel  Wilson  (q.v.)  :  b.  Edinburgh  21 
Feb.  1818 ;  d.  22  Nov.  1859.  He  was  educated  at 
the  Edinburgh  Universitjr;  became  a  popular 
lecturer  on  chemistry  and  in  1855  was  appomted 
professor  of  technology  in  Edinburgh  University. 
Among  his  scientific  works  were  'Text-book  of 
Chemistry*  (1850);  'Researches  in  (Tolor-blind- 
ness*  (1855) ;  and  'The  Five  Gateways  of 
Knowledge*  (1856),  a  delightful  hymn  or  prose- 
poem  of  science. 

Wilsonl  Harry  Leon,  American  novelist: 
b.  Oregon,  111.,  i  May  1867.  He  has  edited 
'Puck*    from    1896  and   is  the  author  of   'Zig 
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2ag  Tales>    (1896);    <The  Spenders'    (1902); 
<The  Lions  of  the  Lord*  (1902). 

Wilson,  Henry,  American  statesman:  b. 
Farmington,  N.  H.,  16  Feb.  1812;  d.  Washington 
22  Nov.  1875.  His  name  was  originally  Jere- 
miah Jones  Colbaith,  legally  changed  to  Henry 
Wilson  on  his  reaching  manhood.  He  was  a 
farm  apprentice  in  his  native  town  till  the  age 
of  21,  when  he  moved  to  Natick,  and  learned  the 
shoemaker's  trade.  After  two  years'  work  at 
this  business  he  had  accumulated  a  small  sum  of 
money,  which  enabled  him  to  attend  the  acad- 
emies at  Stafford,  Wolfsborough,  and  Concord. 
But  the  loss  of  some  of  his  money  forced  him 
to  cut  short  his  plan  for  an  education,  and  he 
returned  to  his  work  at  Natick  in  1838,  and 
finally  built  up  a  prosperous  shoe  factory.  In 
1840  he  took  an  active  part  in  the  presidential 
campaign  in  behalf  of  the  Whig  party,  and  in 
the  same  year  was  elected  to  the  lower  house  of 
the  Massachusetts  legislature;  was  re-elected 
In  1848  he  withdrew  from  the  WTiig  party  be- 
State  senate.  At  this  time  he  became  known 
as  an  active  opponent  of  slavery,  and  in  1845 
was  selected  with  J.  G.  Whittier  (q.v.)  to  pre- 
sent to  Congress  the  anti-slavery  petition  from 
Massachusetts  against  the  annexation  of  Texas. 
In  1848  he  withdrew  from  the  Whig  party  be- 
cause of  its  rejection  of  anti-sjavery  resolutions, 
and  took  a  prominent  part  in  organizing  the 
Free  Soil  party,  purchasing  and  editing  the 
Boston  Republican  in  the  interests  of  that  party. 
In  1850  and  1851  he  was  elected  to  the  State 
senate,  and  was  president  of  that  body  during 
both  terms.  In  1852  he  was  president  of  the 
Free  Soil  National  Convention,  and  chairman  of 
the  national  committee ;  and  in  1853  was  a  mem- 
ber of  the  Massachusetts  Constitutional  Conven- 
tion. In  1855  he  was  elected  to  the  United 
States  Senate,  and  shortly  after  taking  his  seat 
made  a  speech  advocating  the  repeal  of  the  fu- 
gitive slave  law  and  the  abolition  of  slavery  in 
the  District  of  Columbia  and  in  the  Territories. 
For  a  time  in  1855  he  was  associated  with  the 
American  party;  but  on  its  adoption  of  a  pro- 
slavery  platform  he  withdrew  from  it  and  took 
an  active  share  in  organizing  the  Republican 
party  on  the  basis  of  opposition  to  the  extension 
of  slavery.  In  1856  he  denounced  the  assault 
of  Brooks  on  Sumner,  and  was  challenged  to  a 
duel  by  Brooks;  though  he  refused  the  chal- 
lenge, he  stated  that  he  believed  in  his  right 
to  defend  himself  if  attacked.  During  the  years 
of  1856-60  he  took  part  in  all  important  debates 
in  the  Senate;  and  his  speech  in  defense  of  free 
labor,  in  reply  to  Senator  Hammond  of  South 
Carolina  was  widely  circulated  in  the  Northern 
States.  In  January  1859  he  was  re-elected  to 
the  Senate  by  an  almost  unanimous  vote  of  the 
Massachusetts  legislature;  and  on  the  assem- 
bling of  the  Senate  in  1861,  was  made  chairman 
of  the  committee  on  military  affairs,  a  post 
which  the  Civil  War  rendered  one  of  great  labor 
and  responsibility.  In  this  capacity  he  intro- 
duced and  carried  through  Congress,  during  the 
extra  session  of  1861,  the  acts  to  authorize  the 
employment  of  500,000  volunteers,  to  increase  the 
regular  army,  and  to  reorganize  the  military  sys- 
tem. In  1865  he  was  a  third  time  elected  to 
the  Senate,  and  took  a  prominent  part  in  all  the 
reconstruction  measures,  favoring  the  granting 
of  full  civil  and  political  rights  to  the  negroes, 
but  also   desiring   a    liberal    treatment   of   the 


Soilthem  whites.  In  1871  he  was  re-elected  to 
the  Senate,  but  resigned  in  the  next  year,  when 
elected  to  the  vice-presidency  of  the  United 
States  on  the  Republican  ticket  In  1873  he  suf- 
fered a  stroke  of  paralysis  from  which  he  never 
fully  recovered.  At  the  time  of  his  death  he 
was  engaged  in  writing  the  last  volume  of  his 
'History^  of  the  Rise  and  Fall  of  the  Slave 
Power  in  America*  (1873-5),  which  he  left 
partially  incompleted.  He  also  wrote:  <History 
of  the  Anti-Slavery  Measures  of  the  37th  and 
38th  United  States  Congresses'  (1865) ;  'Mili- 
tary Measures  of  the  United  States  Congress* 
(1866) ;  'Testimonies  of  American  Statesmen 
and  jurists  to  the  Truths  of  Christianity' 
(1867);  'History  of  the  Reconstruction  Mea- 
sures of  the  39th  and  40th  Congresses,  1865-8' 
(1868).  Consult:  Russell  and  Nason,  'Life  and 
Public  Services  of  Henry  Wilson'  (1872) ; 
Stowe,  'Men  of  Our  Times'  (1868). 

Wilson,  Henry  Bristow,  English  Anglican 
clergyman:  b.  London  1803;  d.  Lee,  Kent,  10 
Aug.  1888.  He  was  educated  at  Oxford,  took 
orders  in  the  Church  of  England  and  was  one 
of  the  four  Oxford  tutors  who  in  1841  sent  a 
protest  to  the  editor  of  'Tracts  for  the  Times.' 
He  later  became  professor  of  Anglo-Saxon  at 
Oxford,  in  1851  vicar  of  Great  Staughton,  Hunt- 
ingdonshire, and  was  one  of  the  seven  clerical 
authors  of  the  famous  volume  of  'Essays  and 
Reviews'  (i860);  his  contribution  being  'The 
National  (jhurch.'  He  was  tried  for  heresy 
before  the  court  of  Arches  but  his  sentence 
of  a  year's  suspension  from  his  benefice  was 
reversed  by  the  privy  council.  He  was  also 
the  author  of  'The  Communion  of  Saints:  An 
Attempt  to  Illustrate  the  Principles  of  Church 
Union'  (1851),  the  Bampton  lecture  contributed 
to  'Oxford  Essays.' 

Wilson,  Horace  Hayman,  English  Orien- 
talist: b.  London  26  Sept  1786;  d.  there  8  May 
i860.  Educated  for  the  medical  profession,  in 
1808  he  went  to  Bengal  as  assistant  surgeon  in 
the  service  of  the  'East  India  Company,  but 
soon  obtained  an  office  in  the  Calcutta  mint, 
of  which  he  afterward  became  assay-master  and 
secretary.  His  leisure  was  devoted  to  the  study 
of  Sanskrit,  and  so  soon  did  be  become  known 
as  an  able  Sanskrit  scholar  that  in  1812  he 
was  elected  secretary  of  the  Asiatic  Society  of 
Bengal.  He  acted  for  many  years  as  secre- 
tary of  the  committee  of  public  education,  and 
his  exertions  contributed  to  revive  the  interest 
of  the  Hindus  in  their  own  literature  as  well 
as  to  create  among  them  an  interest  in  the 
science  and  literature  of  Europe.  He  remained 
in  India  till  his  election  in  1832  to  the  Boden 
professorship  of  Sanskrit  at  Oxford  University, 
and  soon  after  his  return  to  England  was  ap- 
pointed librarian  at  the  India  House,  and  elected 
a  fellow  of  the  Royal  Society.  Among  his 
numerous  publications  are:  'The  Megha  Duta, 
or  Cloud  Messenger,'  a  Sanskrit  poem,  with 
an  English  translation,  notes,  etc.  (1813); 
'Sanskrit-English  Dictionary'  (1819);  'Hindoo 
Theatre,'  select  specimens  translated  from  the 
original  Sanskrit  (1827)  ;  'The  Vishnu  Purana 
—  a  System  of  Hindu  Mythology  and  Tradi- 
tion,' translated  from  the  original  Sanskrit  and 
illustrated  by  notes  (1840)^,  'Grammar  of  the 
Sanskrit  Language  for  the  Use  of  Early  Stu- 
dents' (1841);  'Rig- Veda  Sanhita,'  translated 
from  the  original  Sanskrit  (1850-88),  the  last  vol- 
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umes  being  prepared  by  Cowell  and  Webster, 
after  Wilson  s  death. 

Wilson,  James,  American  jurist:  b.  near 
Saint  Andrews,  Scotland,  1742;  d.  Edenton, 
N.  C,  38  Aug.  1798.  Educated  at  the  uni- 
versities of  Glasgow,  Saint  Andrews  and  Edin- 
burgh, he  came  to  America  in  1763  and  settled 
in  Philadelphia  in  1766.  After  tutoring  in  what 
is  now  the  University  of  Pennsylvania  he 
studied  law  and  was  admitted  to  the  bar  in 
1767.  He  sat  in  the  Pennsylvania  provincial 
convention  in  1774  and  in  the  Continental  Con- 
gress I77S-7,  1782-3,  and  1785-87,  and  was  a 
signer  of  the  Declaration  of  Independence.  He 
served  as  delegate  in  the  Constitutional  Con- 
vention of  1787,  taking  a  prominent  part  in  the 
debates  and  later  helping  to  secure  the  ratifica- 
tion of  the  Federal  Constitution  by  Pennsyl- 
vania (1790).  His  speeches  in  these  conventions 
have  been  highly  commended  for  their  profound 
comprehension  of  constitutional  theory.  In 
September  1789,  he  was  appointed  an  associate 
justice  of  the  United  States  Supreme  Court 
and  in  1790  became  professor  of  law  in  the 
University  of  Pennsylvania.  His  writings  in- 
clude such  important  pamphlets  as  'Considera- 
tions  on  the  Nature  and  Extent  of  the  Legis- 
lative Authority  of  the  British  Government' 
(1774) ;  'Address  to  the  Citizens  of  Philadel- 
phia' (1784).  Consult  his  <Works,>  edited  by 
his  son,  Bird  Wilson  (1803-4),  and  Andrews 
(1896). 

Wilson,  James,  American  globe  maker:  b. 
Londonderry,  N.  H.,  1763;  d.  Bradford,  Vt,  26 
March  1855.  Up  to  the  age  of  33  he  was  a 
farmer  in  his  native  place,  at  the  same  time 
reading  and  studying  geography  and  astronomy. 
In  179&  he  moved  to  Bradford,  Vt,  where  he 
began  experimenting  with  balls  turned  from 
blocks  of  wood  and  covered  with  paper.  This 
rude  beginning  was  followed  by  a  much  better 
method.  The  solid  balls  were  thickly  covered 
with  layers  of  paper  firmly  pasted  together,  and 
this  shell  was  then  divided  into  hemispheres, 
which  being  removed  were  again  united,  and 
finished  with  due  regard  to  lightness,  streng^th 
and  smoothness.  He  procured  copper  plates  of 
suflicient  size  for  his  13  inch  globes,  protracted 
his  maps  on  them  in  sections,  tapering  as  the 
degrees  of  longitude  do  from  the  equator  to  the 
poles  and  engraved  them  with  such  admirable 
accuracy  of  design,  that  when  cut  apart  and 
duly  pasted  on  his  spheres,  the  edges  with  their 
lines,  and  even  the  different  parts  of  the  finest 
letters  would  perfectly  coincide  and  make  one 
surface,  truly  representing  the  earth  or  celestial 
constellations.  He  published  his  first  globes  in 
1814.  When  past  80  he  constructed  a  machine 
Avhich  illustrated  the  daily  and  yearly  revolu- 
tions of  the  earth ;  the  cause  of  the  successive 
seasons;  and  the  sun's  place  for  every  day  of 
the  year,  in  the  ecliptic.  These  movements  were 
produced  by  turning  a  crank,  which  caused  the 
earth  to  revolve  about  the  sun  in  the  plane  of 
the  ecliptic,  always  retaining  its  true  relative 
position.  For  want  of  a  more  definite  name  the 
machine  was  called  Wilson's  Planetarium.  The 
large  copper  plate,  on  which  are  printed  the 
months  of  the  year,  with  their  days,  and  the 
corresponding  signs  of  the  zodiac  with  their 
degrees,  was  engraved  by  Wilson  after  he  was 
83  years  of  age. 


Wilson,  James,  American  politician:  h, 
Ayreshire,  Scotlan<^  16  Aug.  1835.  He  came 
with  his  parents  to  the  United  States  in  1852, 
and  settled  in  Iowa  in  1855.  He  was  educajted 
at  Iowa  College,  engaged  in  farming  in  1861, 
and  in  that  year  was  elected  to  the  State  legis- 
lature, where  he  served  for  three  terms,  acting 
as  speaker  for  the  last  two  years.  He  was 
a  member  of  Congress  in  1872-7,  State  rail- 
way commissioner  in  1877-83,  and  in  1883-5 
was  again  a  member  of  Congress.  He  was  a 
regent  of  the  State  University  in  1870-^,  and 
in  1890-7  was  director  of  the  Agricultural  Ex- 
periment Station  and  professor  of  agriculture 
at  the  Iowa  Agricultural  College,  Ames,  Iowa. 
He  was  appointed  secretary  of  agriculture  by 
President  McKinley  in  1897,  was  reappointed  in 
1901,  and  retained  in  office  by  President  Roose- 
velt upon  his  accession  to  the  presidency. 

Wilson,  James  F.,  American  politician:  b. 
Newark,  O.,  19  Oct  1828;  d.  Fairfield,  la^  22 
April  1895.  ^*  studied  law,  settled  at  Fair- 
field, la.,  m  i8S3.  was  elected  to  the  convention 
for  a  revision  of  the  State  constitution  in  1856, 
sat  in  both  houses  of  the  State  legislature,  and 
was  president  of  the  senate  in  1861.  From  1861 
to  1869  he  was  a  member  of  Congress,  where 
he  was  chairman  of  the  judiciary  committee 
and  one  of  the  managers  of  the  impeachment 
of  Andrew  Johnson.  In  1883  he  was  elected  to 
the  United  States  Senate,  and  in  1889  re-elected 
He  was  made  a  commissioner  for  the  Pacific 
railway. 

Wilson,  James  Grant,  American  author: 
b.  Edinburgh,  Scotland,  28  April  1832.  He  was 
broupiht  to  this  country  in  infancy  by  his  father, 
William  Wilson  (q.v.),  served  in  the  Union 
army  during  the  Civil  War,  and  reached  the 
rank  of  brigadier-general.  After  the  war  he 
settled  in  New  York  and  has  been  president  of 
the  _  New  York  Genealogical  and  Biographical 
Society  from  1884.  Among  his  numerous  pub- 
lications are:  < Biographical  Sketches  of  Illi- 
nois Officers'  (1862-3)  ;  *Love  in  Letters,  Illus- 
trated in  the  Correspondence  of  Eminent  Per- 
sons' (1867)  ;  <Life  of  Fitz-Greene  Halleck' 
(1869) ;  'Sketches  of  Illustrious  Soldiers' 
(1874)  ;  'Poets  and  Poetry  of  Scotland'  (1876)  ; 
'Centennial  History  of  the  Diocese  of  New 
York,  1775-1885'  (1886);  'Bryant  and  His 
Friends'  (1886)  ;  'Commodore  Isaac  Hull  and 
the  Frigate  Constitution'  (1889)  ;  'Life  of  Gen- 
eral Grant'  (1897);  'The  Presidents  of  the 
United  States'  (1901);  'Thackeray  in  the 
United  States'  (1903).  He  was  the  editor  (with 
John  Fiske)  of  'Appleton's  Cyclopaedia  of 
American  Biog^raphy'  (6  vols.  1880-9),  and 
alone,  of  'Memorial  History  of  the  City  of  New 
York'    (1892-3). 

Wilson,  James  Harrison,  American  sol- 
dier: b.  near  Shawneetown,  111.,  2  Sept.  1837. 
He  was  graduated  from  West  Point  in  i860, 
was  promoted  lieutenant  in  1861,  and  was  chief 
topographical  engineer  on  the  Port  Royal  ex- 
pedition. He  was  brevetted  major  for  conduct 
at  Fort  Pulaski,  Ga.,  and  subsequently  was  aide- 
de-camp  to  General  McClellan,  participating 
in  the  battles  of  Antietam  and  South  Mountain. 
In  the  campai^  against  Richmond  and  in  the 
operations  against  Chattanooga  and  Knoxville 
he  was  assistant  engineer  and  inspector-general 
of  the  Army  of  Tennessee,  and  in  1863  was 
made     brigadier-general     of     volunteers,     and 
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brevet  lieutenant-colonel  of  regulars  for  gal- 
lantry at  Chattanooga.  He  was  brevetted  col- 
onel for  conduct  at  the  battle  of  the  Wilderness, 
and  was  engaged  in  the  siege  of  Petersburg  and 
in  the  Shenandoah  campaign.  In  September 
1864  he  was  transferred  to  the  command  of  the 
cavalry  of  the  Mississippi  Division,  took  part 
in  General  Thomas'  campaign  in  Tennessee  and 
was  conspicuous  at  the  battles  of  Franklin  and 
Nashville.  In  March  1865  he  made  a  raid  into 
Alabama  and  Georgia  and  in  28  days  captured- 
Selma,  Montgomery,  Columbus,  and  Macon,  tak- 
ing 6,8ao  prisoners,  among  whom  was  Jeffer- 
son Davis.  He  received  brevet  rank  as  brig- 
adier- and  major-general  and  in  1866  was  mus- 
tered out  of  the  volunteer  service.  He  was  ap- 
pointed lieutenant-colonel  in  the  regular  army  m 
that  year,  but  resigned  in  1879,  and  was  subse- 
quently engaged  in  railroad  engineering  until  the 
outbreak  of  the  Spanish-American  war  when  he 
was  appointed  major-general  of  volunteers  and 
was  assigned  to  command  a  division  in  Porto 
Rico.  He  was  retired  with  the  rank  of  brigadier- 
general  of  regulars  in  1901.  In  1902  he  repre- 
sented the  United  States  army  at  the  coronation 
of  Edward  VII.  He  has  published,  with  C.  A. 
Dana,  <Life  of  General  Grant>  (1868)  ;  <Life  of 
Andrew  Alexander'  (1887)  ;  'China,  Travels  and 
Investigations  in  the  Middle  Kingdom'  (1887- 
1900). 

Wilson,  Jeremiah  Morrow,  American  ju- 
rist :  b.  Warren  County,  Ohio,  25  Nov.  1828 ;  d. 
Washington,  D.  C,  24  Sept.  1901.  He  received 
an  academic  education;  was  judge  of  the  Court 
of  Common  Pleas  of  Fayette  County,  Ind., 
1860-5;  judge  of  the  Circuit  Court  1865-71,  and 
member  of  Congress  in  1871-5.  After  retiring 
from  Congress  he  took  up  the  practice  of  law  in 
Washington,  D.  C,  and  during  his  profesional 
career  in  that  city  was  connected  with  numerous 
famous  cases.  Besides  having  acted  as  attorney 
for  the  Union  Pacific  Railroad  and  the  Mor- 
mon Church,  he  was  counsel  in  the  court-martial 
of  General  Swain,  and  was  connected  with  the 
"Alabama  Claims*  and  the  French  "Spoliation"* 
cases;  etc. 

Wilson,  John,  American  colonial  clergy- 
man: b.  Windsor,  England,  1588;  d.  Boston, 
Mass.,  7  Aug-  1667.  He  was  educated  at  King's 
College,  Cambridge;  was  made  fellow  there; 
studied  law,  but  took  orders;  was  minister  of 
Sudbury,  Suffolk;  and  having  frequently  been 
suspended  as  a  Puritan,  embarked  with  John 
Winthrop  for  America  in  1630  and  landed  at 
Salem,  Mass.  At  Charlestown  he  organized 
what  afterward  befcame  the  First  Church  of 
Boston,  of  which  he  was  ordained  pastor  in 
1632.  He  was  opposed  to  the  so-called  "Anti- 
nomian  heresy*  6f  the  time ;  was  associated  with 
John  Eliot  in  missionary  work  among  the  In- 
dians; and  was  chaplain  to  the  force  sent  in 
1639  against  the  Pequots  of  Connecticut.  He 
published:  'Some  Helps  to  Faith*  (1625);  a 
poem,  <  Famous  Deliverances  of  the  English 
Nation'  (1626);  a  Latin  poem  copimemorating 
John  Harvard ;  and  *The  Day  Breaking,  If  Not 
the  Sun  Rising,  of  the  Gospel'  (1647;  new  ed. 
1865).  He  had,  says  Cotton  Mather,  «so  nimble 
a  faculty  of  putting  his  devout  thoughts  into 
verse,  that  he  signalized  himself  by  .  .  . 
sending  poems  to  all  persons,  in  all  places,  on 
all  occasions.* 


Wilson,  John,  Scottish  author,  best  known 

by  his  pseudonym  "Christopher  North*  :  b. 
Paisley  18  May  1785 ;  d.  Edinburgh  3  April  1854. 
He  was  educated  at  Glasgow  University  and 
Magdalen  College,  Oxford,  and  while  at  Ox- 
ford was  noted  for  his  skill  in  boating,  cricket- 
ing, and  other  athletic  sports.  Having  at  21 
come  into  a  large  fortune,  he  purchased  the 
property  of  Elleray,  on  Windermere,  and  re- 
tired there  to_  live  at  his  ease,  writing  poetry, 
and  engaging  in  field  sports  and  occasional  wild 
frolics,  to  which  the  exuberance  of  his  animal 
spirits  was  ever  impelling  him.  In  1812  he 
wrote  the  once- famed  'Isle  of  Palms.'  An- 
other poem,  in  dramatic  form,  'The  City  of 
the  Plague'"  (1816),  was  still  more  successful; 
but  is  now  forgotten.  Wilson's  fame  with  pos- 
terity rests  on  his  prose  writings,  and  more  es- 
pecially his  contributions  to  'Blackwood's 
Magazine.'  Among  the  numerous  papers  fur- 
nished by  Wilson  may  be  mentioned  those  cele- 
brated ones  on  fishing,  shooting,  and  kindred 
pursuits,  produced  under  the  well-known  sobri- 
quet of  "Christopher  North,*  and  above  all  his 
renowned  'Noctes  Ambrosianse,'  a  series  of  con- 
versations on  literary  and  general  subjects, 
supposed  to  take  place  at  certain  convivial 
meetings  held  in  Ambrose's  Tavern  by  the  con- 
tributors to  the  'Magazine'  and  since  reprinted 
separately.  In  1820  he  obtained  the  chair  of 
moral  philosophy  in  the  University  of  Edin- 
burgh, a  post  he  occupied  with  credit  for  32 
years.  In  1822  to  1824  he  published  three  prose 
works  of  fiction,  'Lights  and  Shadows  of  Scot- 
tish Life' ;  'The  Foresters' ;  and  'The  Trials 
of  Margaret  Lyndsay,'  which  are  marked  by 
pathos  and  beauty  of  description,  but  are  far 
from  being  faithful  transcripts  of  human  nature, 
and  degenerate  at  times  into  mawkish  senti- 
mentality. A  government  pension  of  £300  per 
annum  was  bestowed  on  him  in  1851,  and  the 
following  year  he  resigned  his  professorship. 
There  is  an  incomplete  edition  of  his  works  by 
Ferrier  (12  vols.,  1855-8),  and  a  separate  edi- 
tion of  the  'Noctes'  by  R.  S.  Mackenzie  (S 
vols.,  1866).  Consult  'Memoir'  by  his  daugh- 
ter, Mrs.  Gordon  (1862)  ;  Saintsbury,  'Essays 
in  English  Literature'  (1890);  Mrs.  Oliphant, 
'William  Blackwood  and  His  Sons'  (18^); 
Douglas,  'The  Blackwood  Group'   (1897). 

Wilson,  John,  Scottish  missionary:  b. 
Lauder,  Scotland,  11  Dec.  1804;  d.  Bombay,  In- 
dia, I  Dec.  1875.  He  was  educated  at  the  Uni- 
versity of  Edinburgh,  went  to  Bombay  in  the 
service  of  the  Scottish  Missionary  Society  in 
1828,  and  in  1835  transferred  his  labors  to  the 
mission  work  of  the  Free  Church  of  Scotland. 
He  established  numerous  schools;  became  vice- 
chancellor  of  the  University  of  Bombay;  con- 
tributed largely  to  the  abolition  of  the 
practice  of  suttee;  traveled  all  over  India  estab- 
lishing missionary  centres;  and  was  universally 
honored  and  beloved  by  the  natives,  among 
whom  he  spent  his  life  from  the  time  he  went 
among  them  with  the  exception  of  the  years 
1843-7.  He  founded  in  1830  the  'Oriental  Oiris- 
tian  Spectator,'  issued  for  30  years,  and  was 
the  pioneer  of  Christian  periodicals  in  India. 
His  linguistic  ability  was  remarkable,  and  his 
contributions  to  literature  included :  'The  Parsi 
Religion'  (1842) ;  'India  Three  Thousand 
Years  Ago'  (1857) ;  'Memoirs  on  the  Cave- 
Temples  of  India'   (1859);  'The  Lands  of  th« 
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Bible  Visited  and  Described*  (1867)  ;  and  'In- 
dian Caste*  (1877).  Consult  George  Smith, 
<Ufe  of  Wilson'  (1878). 

Wilson,  John  Mackay,  Scottish  author:  b. 
Tweedmouth  1804;  d.  Berwick-on-Tweed  2  Oct 
1835.  He  edited  for  several  years  the  'Ber- 
wick Advertiser*  and  was  editor  and  principal 
author  of  the  popular  'Tales  of  the  Borders* 
(1833-40).  The  latest  edition,  revised  and  en- 
larged to  24  volumes,  appeared  in  1869. 

Wilson,  John  Moulder,  American  military 
engineer:  b.  District  of  Columbia  8  Oct.  1837. 
He  was  graduated  from  West  Point  in  i860, 
received  rank  as  lieutenant  in  1861  and  subse- 
quently served  in  the  Manassas,  Peninsular,  and 
Maryland  campaigns.  He  was  conspicuous  for 
gallantry  at  Gaines's  Mills  and  at  MTalvem  Hill 
in  1862,  and  in  1863  was  promoted  captain, 
subsequently  serving  in  the  engineer  corps.  In 
1865  he  was  brevetted  colonel  of  volunteers  and 
both  lieutenant-colonel  and  colonel  of  regulars 
for  gallantry  at  the  capture  of  Spanish  Fort 
in  Mobile  Harbor,  and  at  Fort  Blakely.  After 
the  war  he  was  in  charge  of  various  important 
engineering  works  under  the  government  and 
in  1886-9  was  superintendent  of  public  build- 
ings and  grounds  in  the  District  of  Columbia. 
He  directed  the  completion  of  the  Washington 
Monument,  the  construction  of  the  Army  Med- 
ical Museum  and  Library,  and  other  public 
buildings  and  memorials.  He  was  appointed  su- 
perintendent-of  the  Naval  Academy  in  1889; 
in  1897  was  appointed  chief  of  engineers  with 
rank  of  brigadier-general  and  was  retired  at 
his  own  request  in  1901.  In  1902  he  was  ap- 
pointed to  represent  the  army  at  the  coronation 
of  Edward  VII. 

Wilson,  John  Timothy,  American  organ- 
izer: b.  Riceville,  Tenn.,  29  Jan.  1861.  He 
worked  on  a  farm  until  17,  filled  several  posi- 
tions on  a  railroad  and  in  1888  began  tht  or- 
ganization of  the  International  Brotherhood  of 
Maintenance-of-Way  Employees,  of  which  he 
has  been  president  since  its  start.  It  has  nearly 
100,000  members,  has  secured  increased  wages, 
shorter  hours,  and  improved  working  conditions, 
with  but  one  strike  on  its  records.  Wilson 
published  'The  Calcium  Light,*  an  account  of 
this  strike  (on  the  Canadian  Pacific,  1901). 

Wilson,  Richard,  Welsh  landscape-painter: 
b.  Penegoes,  Montgomeryshire,  1714;  d.  Llan- 
beris,  Carnarvonshire,  May  1782.  He  went  to 
London,  and  studied  portrait-painting  with 
Thomas  Wright.  He  then  practised  his  profes- 
sion in  London,  at  length  went  to  Italy,  sr.d 
at  Venice,  Zuccarelli,  the  artist,  persuaded  him 
to  devote  himself  wholly  to  landscape.  After 
itaying  some  time  at  Rome  and  Naples,  where 
he  acquired  great  reputation,  he  returned  to 
England  in  1756,  and  settled  in  the  metropolis. 
He  had  for  a  while  much  employment ;  bjit  was 
at  length  doomed  to  undergo  indifference  and 
neglect,  and  was  glad  to  obtain  the  office  of 
librarian  to  the  Royal  Academy  in  1776.  His 
taste  was  exquisite,  and  whatever  came  from 
his  easel  bore  the  stamp  of  elegance  and  truth. 
Among  his  best  works  are  the  'Niobe,*  'Ruins 
of  the  Villa  of  Maecenas,*  'Phaethon,*  'Snow- 
don,*  'View  of  Rome  from  the  Villa  Madama.* 
Two  of  his  works  are  to  be  seen  in  the  New 
York  Metropolitan  Museum. 


Wilson,  Sir  Robert  Thomas,  English  sol« 
dier  and  author:  b.  London  17  Aug.  1777;  d. 
there  9  May  1849.  He  was  educated  at  the 
Westminster  and  Winchester  schools,  volun- 
teered for  the  war  in  Flanders  in  1793-4,  aod 
was  a  member  of  the  staff  during  the  Irish  re- 
bellion of  1798.  He  served  in  Holland  in  1799 
and  in  1800  was  engaged  under  Abercrombie  in 
Egypt  He  served  under  Lord  Hutchinson  on  a 
secret  mission  to  the  allied  armies  on  the  Rus- 
sian frontier  in  1806-7,  and  in  1808-10  com- 
manded a  Lusitanian  legion  and  later  a  Spanish 
brigade  in  Spain  and  Portugal.  He  sat  in  Par- 
liament for  Southwark  in  1818-31  and  for  his 
espousal  of  the  cause  of  Queen  Caroline  he  was 
dismissed  from  the  army  in  1821,  but  subse- 
quently reinstated.  He  received  promotion  to 
full  rank  as  general  in  1841  and  in  1842-9  was 
governor  of  Gibraltar.  He  was  author  of  sev- 
eral works  on  military  subjects,  several  of  which 
were  not  published  until  after  his  death,  when 
they  were  edited  by  his  son-in-law,  Rev.  Her- 
bert Randolph.  They  include:  'History  of  the 
British  Expedition  to  Egypt*  (1802)  ;  'Sketches 
of  the  Campaimis  in  Poland*  ( 1810)  ;  'Military 
and  Political  Power  of  Russia*  (1817):  'Nar- 
rative of  Events  During  the  Invasion  of  Russia' 
(i860);  'Diary*  (1861);  etc.  Consult  Ran- 
dolph, 'Life  of  (Jen.  Sir  Robert  Thomas  Wil- 
son*   (1863). 

Wilson,  Rufus  Rockwell,  American  au- 
thor: b.  Troy,  Pa.,  14  March  1865.  He  was 
engaged  in  journalism  in  Pittsburg,  Washing- 
ton, and  New  York  in  1883-91,  and  has  pub- 
lished: 'Rambles  in  Colonial  Byways'  (1900); 
'Washington  — The  Capital  City*  (i90i);'New 
York,  Old  and  New>  (1902)  ;  'Lincoln  in  Cari- 
cature*  (1903)  ;  etc. 

Wilson,  Theodore  Delsvan,  American 
naval  constructor:  b.  Brooklyn,  N.  Y.,  1 1  May 
1840 ;  d.  Boston,  Mass.,  29  June  1896.  He  served 
an  apprenticeship  in  the  Brooklyn  navy  yard  and 
in  1861  was  appointed  a  carpenter  in  the  con- 
struction department  of  the  navy.  In  1866  he 
was  appointed  assistant  naval  constructor;  sub- 
sequently he  was  engaged  in  the  navy  yards  at 
Pensacola,  Philadelphia,  and  Washington.  In 
1869-73  he  was  instructor  in  naval  architecture 
and  shipbuilding  at  the  Naval  Academy,  An- 
napolis, Md.,  and  in  the  last  mentioned  year 
was  promoted  to  be  naval  constructor.  He  was 
chief  constructor  of  the  navy  from  1882-93,  when 
he  resigned  because  of  failing  health,  and  was 
granted  a  two  years'  leave  of  absence,  resuming 
his  duties  at  the  Boston  navy  yard  in  1895.  He 
was  an  honorary  member  of  the  Institute  of 
Naval  Architects  of  England,  the  first  American 
to  be  elected  to  that  body.  He  patented  in 
1870  the  "air-ports,*>  since  generally  adopted  in 
the  navy  and  in  merchant-ships,  and  in  1880 
patented  a  bolt  extractor  which  has  since  come 
into  general  use.  During  his  service  he  de- 
signed the  battleship  Maine,  the  cruisers  Boston, 
Chicago,  and  San  Francisco,  the  gunboats  Con- 
cord, Bennington,  Petrel,  and  other  vessels.  He 
wrote  'Shipbuilding,  Theoretical  and  Practical* 
(1873),  which  was  adopted  as  a  text-book  at 
the  Naval  Academy. 

Wilson,  Thomas,  English  Anglican  prel- 
ate: b.  Burton,  England,  ao  Sept.  1663;  d.  Isle 
of  Man  7  March  1755.  He  was  educated  at 
Trinity  College,  Dublin,  and  was  curate  of 
Newchurch  Kenyon,  1686-92.    He  then  became 
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chaplain  to  the  Earl  of  Derby,  who  appointed 
him  bishop  of  Sodor  and  Man  in  1697.  His 
episcopate  lasted  58  years  and  is  noted  for  his 
strict  insistence  upon  his  privileges  as  head  of 
the  ecclesiastical  court  This  occasioned  fre- 
quent disputes  with  the  governor  of  the  Isle  of 
Man  and  he  was  at  one  time  imprisoned  for 
two  months.  He  was  the  author  of  'Princi- 
ples and  Duties  of  Qiristianity'  (1707),  com- 
monly called  the  Manx  Catechism  —  the  first 
book  printed  in  the  native  tongue;  *The  Know- 
ledge and  Practice  of  Christianity  Made  Easy 
to  the  Meanest  Capacities'  (1775)  ;  'Short  and 
Plain  Instructions  for  the  Better  Understanding 
of  the  Lord's  Supper'  (1736)  ;  'Sacra  privata, 
Private  Meditations,  Devotions,  and  Prayers' 
(1800) ;  'Parochialia,  or  Instructions  for  the 
Clergy'  (1788)  ;  'Maxims  of  Piety  and  Chris- 
tianity' (1789).  He  instituted  a  Manx  transla- 
tion of  the  Bible,  completed  1772-5.  Consult 
'Lives'  by  Crutwell  (1781) ;  Keble  (1847). 

Wilson,  William,  American  poet:  b. 
Perthshire,  Scotland,  25  Dec.  i8oi;  d.  Pough- 
keepsie,  N.  Y.,  25  Aug.  i860.  He  edited  the 
Dundee  'Review,'  1821-3,  did  newspaper  work 
in  Edinburgh,  where  he  was  a  friend  of  the 
brothers  Chambers,  and  coming  to  this  country 
in  1833,  established  himself  at  Poughkeepsie  as 
bookseller  and  publisher.  His  'Poems,'  edited 
by  Lossing,  appeared  in  1870  and  revised  and 
enlarged  editions  in  1875  and  1884. 

Wilson,  William  Dexter,  American  philos- 
opher and  Episcopal  clergyman:  b.  Stoddard, 
N.  H.,  28  Feb.  i8i6;  d.  Syracuse,  N.  Yy  30 
July  1900.  He  was  graduated  from  the  Har- 
vard Divinity  School  in  1838  and  took  orders 
in  the  Episcopal  ministiy  in  1842.  In  1850-68 
he  occupied  the  chair  of  philosophy  at  Hobart 
College,  resigning  in  the  last  mentioned  year 
to  become  registrar  and  professor  of  moral 
philosophy  at  Cornell  University.  He  was  made 
professor  emeritus  there  in  i88(5  and  during  the 
last  years  of  his  life  was  dean  of  Saint  Andrew's 
Seminary  at  Syracuse.  He  published:  'Intro- 
duction to  the  Study  of  the  History  of  Philoso- 
phy' (1872) ;  'First  Principles  of  Political  Econ- 
omy' (1875);  'The  Foundations  of  Religious 
Belief  (1883)  ;  'Theories  of  Knowledge  His- 
torically Considered'  (1889);  etc. 

Wilson,    Sir    William    James    Erasmus, 

English  surgeon  and  philanthropist:  b.  London 
25  Nov.  1809;  d.  Westgate-on-Sea,  Kent,  8  Aug. 
1884.  He  went  through  a  course  of  hospital 
practice  in  Paris,  where  he  became  known  to 
Cuvier  and  Geoffroy  de  St  Hilaire,  later  at- 
tached himself  to  the  Aldersgate  School  of  Med- 
icine, and  was  engaged  in  1831  as  assistant  to 
Dr.  Quain,  professor  of  anatomy  in  University 
College.  His  first  work,  'Practical  and  Surgical 
Anatomy,'  was  published  in  1838,  followed  in 
1840  by  the  'Anatomist's  Vade  Mecum.'  About 
this  time  he  determined  to  devote  himself  to 
dermatolo^,  and  soon  became  the  acknowledged 
authority  in  that  hitherto  obscure  branch  of 
medical  science.  He  became  fellow  of  the  Royal 
College  of  Surgeons  in  1843,  and  president  in 
1871.  In  1845  he  was  elected  a  fellow  of  the 
Royal  Society.  By  the  time  he  had  reached 
his  soth  year  he  had  amassed  considerable 
wealth,  and  he  then  began  a  series  of  public 
and  private  acts  of  munificence,  founding  a  pro- 
fessorship  of   dermatology    in   the    College   of 


Surgeons,  the  chair  of  which  he  filled  for  nine 
years,  contributing  i7,ooo  to  Epsom  Medical 
College,  restoring  the  ancient  church  of  Swans- 
combe,  Kent,  founding  a  chair  of  pathology  at 
Aberdeen,  subscribing  liberally  to  the  Royal  Col- 
lege of  Music,  and  to  the  tdiargate  Sea-bathing 
Infirmary.  He  devoted  much  attention  to  Egyp- 
tology, was  president  of  the  Egypt  Exploration 
Fund,  and  furnished  £10,000  for  the  transport  of 
the  obelisk  known  as  "Cleopatra's  Needle"  from 
Alexandria  to  its  present  site  on  the  Thames 
Embankment.  In  1881  he  was  knighted.  Be- 
sides many  publications  in  his  special  science 
he  published,  'Cleopatra's  Needle,  with  Notes 
on  Egypt  and  Egyptian  Obelisks' ;  and  'The 
Egypt  of  the  Past.* 

Wilson,  William  Lyne,  American  educa- 
tor and  legislator:  b.  Jefferson  County,  Va., 
3  May  1843;  d.  Lexington,  Va.,  17  Oct.  1900. 
He  was  graduated  from  Columbian  College  in 
i860,  and  later  studied  at  the  University  of  Vir- 
ginia. He  served  as  a  private  in  the  Confed- 
erate army  through  the  Civil  War,  and  in 
1865-71  was  professor  of  ancient  languages  at 
Columbian  College.  He  was  meantime  engaged 
in  the  study  of  law,  in  1867  was  admitted  to 
the  bar,  and  several  years  later  began  practising 
law  in  Charlestown,  W.  Va.  He  was  elected 
president  of  the  University  of  Virginia  in  Sep- 
tember 1882  and  in  the  same  month  was  elected 
to  Congress.  In  June  1883  he  resigned  his  pres- 
idency of  the  university,  but  served  continuously 
in  Congress  until  1894.  He  framed  the  Wilson 
Tariff  Bill  (see  Tariff),  but  disapproved  of 
the  amendments  it  received  in  the  Senate.  In 
1895  was  appointed  postmaster-general  by  Pres- 
ident Cleveland,  and  from  1897  until  his  death 
was  president  of  Washington  and  Lee  Uni- 
versity. 

Wilson,  Woodrow,  American  educator 
and  historian:  b.  Staunton,  Va.,  28  De«.  1856. 
Graduated  from  Princeton  in  1879  he  studied 
law  in  the  University  of  Virginia,  and  practised 
at  Atlanta,  Ga.,  in  1882-3.  After  special  studies 
in  history  and  politics  at  the  Johns  Hopkins 
University  (1883-5),  he  was  an  associate-profes- 
sor at  Bryn  Mawr  in  1886-8,  in  1888-^  pro- 
fessor of  history  and  political  economy  in  Wes- 
leyan  University,  and  in  1890  was  appointed 
to  the  chair  of  jurisprudence  and  politics  at 
Princeton.  Upon  the  resignation  of  President 
F.  L.  Patton  (q.v.)  in  1902,  he  was  elected  presi- 
dent of  the  university,  the  first  layman  so 
chosen.  He  contributed  largely  to  periodicals 
on  administrative  and  political  subjects,  and 
took  high  position  as  a  scholar  and  author  by 
a  series  01  works,  including:  'Congressional 
Government:  A  Study  in  American  Politics' 
(1885),  which  gained  for  him  recognition  on 
both  sides  of  the  Atlantic,  and  in  England  was 
taken  as  authoritative  on  American  institutions; 
'The  State:  Elements  of  Historical  and  Practi- 
cal Politics'  (1889),  a  standard  book;  'Division 
and  Reunion  1829-1889'  (1893) ;  'An  Old  Mas- 
ter, and  Other  Political  Essays'  (1893)  ;  'Mere 
Literature,  and  Other  Essays'  (1896);  'George 
Washington'  (1896)  ;  and  'A  History  of  the 
American  People'  (1902),  in  many  respects  the 
most  satisfactory  compendious  narrative  of  the 
political  history  of  the  United  States.  He  was 
the  Democratic  candidate  for  Governor  of  New 
Jersey  in  19 10,  and  was  elected  by  a  plurality  of 
4P.05O. 
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Wilson,  N.  C,  town,  county-seat  of  WU- 
son  County;  on  the  Atlantic  Coast  Line  Rail- 
road; about  42  miles  east  by  south  of  Raleigh. 
It  is  in  an  agricultural  region  in  which  the 
chief  products  are  cotton  and  tobacco.  The 
principal  manufacturing  establishments  are  cot- 
ton and  lumber  mills,  carriage  factories,  foun- 
dries, machine  shops,  tobacco  works,  and  flour 
mills.  The  town  owns  the  electric  light  plant 
and  the  waterworks.  The  three  banks  have  a 
combined  capital  of  $210,000.  There  are  public 
and  private  schools  for  both  races.  Pop.  (1890) 
2,ia6;  (1900)  3,525;  (1910)  6,717- 

Wilson  Bill,  The,  a  tariflf  measure  en- 
acted by  Congress  in  1895,  succeeding  the  Mc- 
Kinley  Bill  (q.v.)  of  1890.  The  Wilson  tariff 
bill  was  based  on  the  cost  of  raw  material 
ratker  than  on  the  cost  of  production,  and  was 
passed  in  the  interest  of  the  manufacturer.  By 
this  bill  wool  was  placed  on  the  free  list  or  was 
made  free  of  duty. 

Wilson  College,  a  college  for  women, 
located  at  Chambersburg,  Pa.  It  was  estab- 
lished in  1870  under  the  auspices  of  the  Presby- 
terian Church.  The  majority  of  the  board  of 
trustees  are  Presbyterians,  and  the  college  is 
under  the  special  care  of  the  Sjmod  of  Pennsyl- 
vania. The  courses  offered  are  a  classical  course 
leading  to  the  degree  of  A.B.,  a  musical  course 
leading  to  the  degree  of  bachelor  of  music,  and 
an  art  cotuse  entitling  the  student  to  a  diploma 
in  art  Each  course  is  four  years  in  length; 
the  work  in  all  courses  includes  required  and 
elective  studies,  the  latter  coming  mostly  in  the 
junior  and  senior  years.  Bible  study  is  re- 
quired in  all  courses.  History  and  theory  of 
art  and  music  are  included  among  the  regular 
electives  of  the  classical  course;  and  arrange- 
ments are  made  so  that  students  can  take  tech- 
nical art  and  music  courses  and  at  the  same  time 
do  the  full  amount  of  work  required  for  the 
A.B.  degree.  There  are  also  preparatory,  classi- 
cal, art,  and  music  courses.  Gymnastic  work  is 
required  for  three  years  of  the  college  course, 
and  the  outdoor  sports  of  rowing,  tennis,  basket- 
ball, and  hockey  are  encouraged.  The  students 
maintain  three  literary  societies,  one  for  the 
preparatory  and  younger  students;  membership 
in  one  of  these  societies  is  required.  The  col- 
lege campus  comprises  25  acres  located  in  the 
suburbs  of  Chambersburg;  the  Conococheague 
flows  through  the  grounds,  affording  oppor- 
tunity for  rowing  and  fishing.  The  buildings 
include  Main  Hall,  Fletcher  Hall,  South  College, 
Science  Hall,  the  Dining  Hall,  the  Gs^mnasium, 
Frank  Thomson  Music  Hall,  with  a  large  audi- 
torium, the  infirmary,  and  Harmony  Cottage. 
Tuition  is  free  to  ministers'  daughters  who  live 
at  the  college.  The  library  in  1910  contained 
7,000  volumes;  the  students  numbered  365,  of 
whom  177  were  in  the  classical  course. 

Wilson  Law.    See  Original  Package. 

Wilson's  Creek,  or  Oak  Hills,  Battle  of. 
After  the  battle  of  Carthage  (q.v.)  s  July  1861, 
Col.  Sigel  retreated  to  Springfield.  Gen.  N. 
Lyon  who,  with  2,350  men,  had  left  Boonville 
in  pursuit  of  Gov.  Jackson,  was  joined  near 
Clinton,  on  the  7th,  by  Major  S.  D.  Sturgis, 
with  2,500  men  and  pushing  southward  learned 
on  the  gth  that  Gen.  Jackson  had  defeated  Sigel 
at  Carthage  and  formed  a  junction  with  Gens. 
Sterling  Price  and  Ben  McCulloch,  who  were 
marching  from  the  southwest,  upon  which  he 


made  a  rapid  march  to  Springfield,  to  anticipate 
Confederate  attack  on  that  place.  He  arrived 
on  the  13th,  and,  with  Sigel's  forces,  his  united 
command  numbered  about  6,200  men.  He  spent 
the  latter  part  of  July  in  drilling  his  troops  and 
procuring  supplies  and  sent  many  urgent  but 
unavailing  appeal  to  Fremont  at  Saint  Louis  for 
reinforcements.  The  Confederates  under  Price 
and  McCulloch  numbered  over  8,000  men,  poorly 
armed  with  shotguns  and  country  rifles,  and  had 
followed  Sigel  as  far  as  Cassville,  about  50  miles 
from  Springfield.  Here  reinforcements  arrived, 
swelling  their  force  to  11,000  men  with  15  guns, 
and  31  July  they  advanced  toward  Springfield. 
Lyon  heard  of  their  advance  on  i  August  and 
marched  out  on  the  Cassville  road  to  meet  them, 
with  about  6,000  men  and  18  guns,  hoping  to  at- 
tack the  largest  and  most  advanced  force,  drive 
it  back  on  the  others  and  strike  them  in  detail. 
On  the  nex^  day  his  advance  met  and  had  a 
lively  encounter  with  Price's  advance  tmder  Gen. 
Rains,  at  Dug  Spring,  and  drove  it  back.  After 
advancing  several  miles  he  returned  to  Spring- 
field on  the  5th  and  reported  the  condition  of 
affairs  to  Fremont,  that  he  was  largely  outnum- 
bered and  probably  would  be  compelled  to  aban- 
don Springfield  and  fall  back  to  Saint  Louis  or 
into  lUnsas  (see  Springfield).  McCulloch  had 
refused  to  support  Price  in  the  affair  at  Dug 
Spring  and  now  refused  to  advance  unless  he 
was  acknowledged  as  in  supreme  command. 
Price  consented  to  serve  under  him  and  at  mid- 
night of  the  Sth  McCulloch  advanced  hoping  to 
surprise  Lyon,  but  finding  that  he  had  gone  fol- 
lowed and  on  the  6th  went  into  camp  on  Wil- 
son's Creek  within  ten  miles  of  Springfield. 
As  the  Confederates  showed  no  disposition  to 
advance  from  Wilson's  Creek,  Lyon,  on  the  8th, 
proposed  to  make  a  night  march  and  attack 
them  at  daylight  next  morning,  from  which  he 
was  dissuaded,  but  it  was  agreed  to  march  on  the 
night  of  the  9th  and  attack  the  Confederate  left 
at  daybreak  of  the  loth.  After  this  plan  had 
been  agreed  on  Col.  Sigel  persuaded  Lyon  to 
permit  him  with  his  brigade  of  two  regiments,  a 
six-gun  battery,  and  two  companies  of  cavalry 
to  make  a  flank  march  around  the  Confederate 
right  and  attack  from  the  south,  while  Lyon 
with  the  remainder  of  his  force  should  attack 
on  the  north.  Sigel,  with  his  1,200  men  and  six 
guns,  moved  four  miles  down  the  Cassville  road, 
and  making  a  long  detour  to  the  left,  at  day- 
break was  within  a  mile  of  the  Confederate  rear. 
Meanwhile  Lyon  bad  marched  from  Springfield 
and  at  4  a.m.  struck  the  advanced  picket  of 
Rains'  Missouri  command,  which  gave  the 
alarm,  the  Confederates  turned  out  of  their  camps 
and  prepared  for  action  and  at  5.30  a.m.  one  of 
the  most  stubborn  battles  of  the  war  began. 
The  point  selected  by  Lyon  for  his  main  attack 
was  on  the  south  side  of  Wilson's  Creek  and 
was  held  by  Gen.  Price  with  about  3,200  Mis- 
sourians  including  Guibor's  and  Bledsoe's  bat- 
teries, reinforced  later  by  Churchill's  regiment 
and  Woodruff's  battery,  both  from  Arkansas.  On 
Price's  right,  north  of  the  creek,  was  McCul- 
loch's  brigade;  on  McCulloch's  left  and  rear 
and  on  the  same  side  of  the  creek  was  Pearce's 
Arkansas  brigade,  while  in  Price's  rear,  on  the 
south  side  of  the  creek,  were  Churchill's  regi- 
ment and  the  cavalry  commands  of  Green  and 
Major. 

Gen.   Lyon,   with   about  4.000  infantry  and 
cavalry  and  tiie  two  batteries  of  Totten  and 
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Dubois  advanced  more  than  a  mile,  driyine  in 
the  Confederate  skirmishers  to  the  main  Tine, 
which  was  posted  on  a  wooded  ridge  perpen- 
dicular to  the  creek  and  to  the  Union  line  of 
march.  He  made  an  attack  and  the  Confederates 
on  the  right  were  driven  from  the  crest  to  the 
foot  of  the  ridge.  At  the  same  time  Capt 
Plummer,  with  300  regular  infantry  and  aoo 
Home  Guards,  moving  on  the  left  and  beyond 
the  creek,  upon  entering  a  cornfield  was  at- 
tacked by  the  ^d  Louisiana  and  other  parts  of 
McCulloch's  brigade  and  after  a  fierce  fight  was 
checked.  Dubois'  battery  opened  upon  these 
Confederates  from  across  the  creek  and  drove 
them  back  in  some  disorder  and  Plummer  was 
withdrawn.  It  was  now  8  o'clock,  there  was  a 
temporary  lull  in  Lyon's  front,  save  by  an  effort 
of  Price  to  turn  his  right,  which  was  repulsed, 
and  meanwhile  Sigel  had  become  engaged. 
Sigel  had  gained  the  Confederate  rear  and  when 
he  heard  Lyon's  musketry,  he  put  his  guns  in 
position,  drove  Churchill,  Major  and  Green  from 
their  camps,  while  they  were  at  breakfast, 
crossed  the  creek  and  marching  to  the  Spring- 
field and  Fayetteville  road,  formed  across  it  at 
Sharp's  Farm,  the  Confederates  that  had  retired 
before  him  joining  Price.  McCulloch  now  sent 
a  battalion  of  mounted  Missourians  and  some 
Texans,  and  a  part  of  the  3d  Louisiana  against 
Sigel.  Bledsoe's  battery  opened  on  his  front, 
Reid's  battery  joined  in  the  enfilading  fire,  the 
Louisiana  men  charged  and  captured  five  of  his 
gtms,  and  he  was  driven  from  the  field,  pursued 
the  way  he  had  come  by  the  Texas  and  Missouri 
cavalry,  and  his  command  broken  and  scattered, 
Sigel  himself  narrowly  escaping  capture.  Col. 
Salomon,  with  450  men,  made  a  wide  detour  and 
reached  Springfield  in  fair  shape,  but  Sigel's 
command  took  no  further  part  in  the  battle. 
The  contest  had  been  renewed  by  Price,  and  the 
Confederates  now  turned  their  entire  attention 
to  Lyon,  and  McCulloch's  brigade  and  Pearce's 
Arkansas  brigade  were  sent  to  reinforce  Price. 
Lyon  ordered  up  every  available  man  to  meet 
the  shock  he  saw  impending,  and  about  this 
time  Price  made  a  determined  advance  in  two 
lines  which  nearly  covered  Lyon's  entire  front. 
For  an  hour  the  fighting  •  was  desperate,  with 
varying  success,  till  at  last  the  Confederate  effort 
was  exhausted  and  there  was  another  lull. 
Nothing  had  been  heard  from  Sigel,  and 
Pearce's  Arkansas  brigade  was  coming  up  to 
the  support  of  Price's  right,  and  Lyon  made 
disposition  to  meet  the  new  danger.  His  horse 
had  been  killed  under  him,  and  himself  wounded 
and  stunned,  but  recovering  and  again  mounted, 
he  swung  his  hat  and  led  a  charge  against 
the  Confederate  right,  which  was  met  by  a  se- 
vere fire,  the  charge  was  not  checked  and  the 
enemy  were  driven  back,  but  Lyon  received  a 
wound  near  the  heart,  endeavored  to  dismount 
from  his  horse,  and  as  he  fell  into  the  arms  of 
his  orderly,  almost  immediately  expired.  Major 
Sturgis  succeeded  to  the  command  and  the 
contest  was  continued  for  a  half  hour,  when 
the  Confederates  gave  way  a  short  distance  to 
re-form  and  make  another  effort.  This  was  soon 
made  and  resulted  in  a  disastrous  repulse,  and 
the  battle  was  ended.  Taking  advantage  of  this 
last  repulse,  Sturgis,  against  the  advice  of  some 
of  his  officers,  ordered  a  retreat  and  withdrew 
through  the  dense  undergrowth  of  the  woods 
in  which  the  battle  mainly  was  fought,  and  the 
Confederates,  as   one  of  their   officers   writes. 


*were  glad  to  see  him  go*  and  did  not  pursue 
Lyon's  dead  body  was  left  on  the  field;  it  was 
subsequently  delivered  by  the  Confederates  and 
taken  to  Springfield  where  it  was  buried.  When 
Sturgis  reached  Springfield  he  yielded  the  com- 
mand to  Sigel,  who  had  arrived  there  before 
him.  Next  morning  Sigel  marched  for  Rolla, 
over  100  miles  distant.  McCulloch  refused  to 
pursue  Sturgis  from  the  field  of  battle,  and 
Price,  resuming  command  of  the  Missouri 
troops,  on  the  next  day  took  possession  of 
Springfield.  The  Union  force  in  the  battle 
numbered  about  5,400  officers  and  men.  The 
Confederates  had  over  10,000  armed  men  on  the 
field,  but  3,000  of  them  took  little  or  no  part 
in  the  fight  As  officially  reported  the  Union 
loss  was  223  killed,  721  wounded,  and  291  miss- 
ing; the  Confederate  loss  265  killed,  800 
wounded,  and  30  missing.  The  Union  reports 
were  not  full  and  a  revised  statement  gives  258 
killed,  873  wounded,  and  186  missing,  an  aggre- 
gate of  1,317.  Col.  Snead,  Price's  adjutant  gen- 
eral, places  the  Confederate  loss  at  279  killed 
and  951  wounded,  an  aggregate  of  1,230. 

Consult:  <Official  Records,'  Vol.  IIL;  The 
Century  Company's  'Battles  and  Leaders  of  the 
Civil  War,>  Vol.  I.;  Snead,  'The  Fight  for 
Missouri.'  £.  A.  Carman. 

Wilson's  Raid  from  Chickasaw  to  Selma, 
Alabama,  and  Macon,  Georgia.  After  the 
defeat  of  Hood's  army  at  Nashville  (q.v.)  15-16 
Dec.  1864,  Gen.  James  H.  Wilson  proceeded  to 
complete  the  organization  of  a  cavalry  corps, 
with  which  it  was  proposed  to  overrun  tiie 
South,  and  destroy  its  railroads  and  manufactur- 
ing centres.  Early  in  March  1865,  27,000  men 
had  been  gathered  and  organized,  nearly  all  well 
mounted,  finely  equipped  and  brought  to  a  high 
state  of  efficiency.  Some  of  this  force  was  de- 
tached for  other  duty.  Wilson,  who  had  been 
encamped  along  the  north  bank  of  the  Tennes- 
see River  from  Gravelly  Springs  to  Waterloo 
Landing,  crossed  the  river  on  18  March  and 
started  from  Chickasaw  and  Waterloo,  on  the 
22d  for  a  march  through  northern  Alabama,  his 
first  objective  point  being  Selma,  a  great  manu- 
facturing place.  He  had  the  three  divisions  of 
Generals  Emory  Upton,  Eli  Long,  and  E.  M. 
McCook,  aggregating  12,500  mounted  men  with 
24  guns.  He  had  also  1,500  dismounted  men, 
who  were  to  act  as  train  guards  till  they  could 
be  mounted  from  captured  horses.  Gen.  Sher- 
man says  it  was  the  largest,  most  efficient  and 
most  powerful  body  of  horse  that  had  ever  come 
under  his  command.  It  was  not  excelled  by  any 
body  of  cavalry  in  the  army.  Accompanying  it 
was  a  small  canvas  pontoon  train  of  30  boats, 
hauled  by  50  six-mule  teams,  and  a  supply  train 
of  250  wagons  which  were  sent  back  to  the  Ten- 
nessee as  last  as  they  were  unloaded.  This  train 
carried  45  days'  rations  of  coffee,  20  of  sugar,  IS 
of  salt  and  80  rounds  of  ammunition.  Each 
man  carried  five  days'  light  rations,  with  100 
rounds  of  ammunition,  and  five  days'  rations  of 
hard  bread  and  ten  of  sugar  and  salt  were  car- 
ried on  pack  animals.  As  the  entire  country 
near  the  "Tennessee  was  nearly  destitute  of 
forage  it  was  necessary  to  scatter  the  troops 
over  a  wide  extent  and  march  as  rapidly  as  cir- 
■  cumstances  would  permit.  This,  Wilson  says, 
was  rendered  safe  by  the  fact  that  Gen.  Forrest's 
Confederate  forces  were  at  the  time  much 
scattered,   some   near   West    Point,    Miss.,   ISI 
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miles  southwest  of  Eastport,  while  Roddey's 
forces  occupied  Montevallo,  on  the  Alabama 
and  Tennessee  Railroad,  nearly  the  same  dis- 
tance to  the  southeast.  By  starting  on  diverging 
foads  the  enemy  was  left  in  doubt  as  to  the 
real  object  and  compelled  to  watch  equally  Co- 
lumbus, Tuscaloosa,  and  Selma.  Therefore  the 
divisions  marched  on  different  roadsj  but  the 
objective  point  of  each  was  Selma,  distant  i8o 
miles,  and  the  average  march  of  each  division  to 
reach  it  was  250  miles.  The  command  moved 
southward  in  three  columns  and  on  the  26th 
reunited  at  Jasper,  about  80  miles  southeast  of 
Tuscumbia,  from  which  it  crossed  the  two  forks 
of  the  Black  Warrior,  and  pushed  for  Monte- 
vallo, a  centre  of  iron  manufacture.  Gen.  Crox- 
ton's  brigade  was  detached  to  move  on  Tusca- 
loosa, to  burn  bridges,  factories  and  _  public 
stores,  and  rejoin  the  command  in  the  vicinity  of 
Selma.  Iron-works  and  rolling  mills  were  de- 
stroyed near  Elyton  and  31  March,  after  passing 
Montevallo  a  mile,  Upton  encountered  Roddey, 
who  disputed  the  road  to  Randolph.  After  two 
brisk  engagements  Roddey  was  driven  back,  los- 
ing 100  men,  and  was  pursued  by  Upton,  who 
occupied  Randolph  at  dark.  Here  a  courier  was 
captured,  with  despatches  to  Forrest,  showing 
that  several  columns  were  moving  to  join  For- 
rest for  the  defense  of  Selma,  and  detachments 
were  sent  to  check  them.  McCook  was  left  at 
Randolph  to  guard  the  trains  and  rear,  while 
Wilson,  with  the  divisions  of  Long  and  Upton, 
on  I  April,  rode  straight  for  Selma,  encountered 
and  brushed  away  several  detachments  of  For- 
rest's cavalry  and  at  Ebenezer  Church  came 
upon  Forrest  in  position,  with  the  brigades  of 
Roddey,  Crossland  and  D.  Adams,  about  i.soo 
men,  covering  the  two  roads  from  Randolph 
by  which  Wilson  had  marched.  Long's  division 
and  Alexander's  brigade  of  Upton's  attacked 
and  carried  the  position  in  less  than  an  hour, 
the  Confederates  retreating  in  great  disorder 
toward  Selma  despite  all  of  Forrest's  efforts 
to  rally  them.  At  night  the  whole  command 
bivouacked  about  Plantersville,  19  miles  from 
Selma,  after  almost  constant  fighting  during 
the  day  of  24  miles,  during  which  Wilson  had 
captured  3  guns  and  over  aoo  prisoners.  Early 
in  the  day  McCook,  with  Col.  La  Grange's  bri- 
gade, had  been  ordered  to  march  rapidly  to  Cen- 
treville,  40  miles  distant,  to  seize  and  hold  the 
bridge  over  the  Cahaba,  and  to  fall  upon  Jack- 
son's Confederate  cavalry  division,  which  had 
thrust  itself  between  the  main  body  and  Crox- 
ton.  At  daylight  2  April  Wilson  resumed  his 
march  and  by  rapid  movement,  without  opposi- 
tion, the  troops  weie  in  sight  of  Selma  and 
mostly  in  position  by  4  p.m.  The  city  had  been 
sufficiently  fortified,  as  was  believed,  against  any 
possible  cavalry  attack.  The  works  contained  24 
b,  stions  and  a  number  of  strong  redans,  with 
deep  ditches,  and  an  interior  line  of  four  de- 
tached forts.  They  were  of  semicircular  form, 
nearly  three  miles  in  extent,  with  both  flanks 
resting  on  the  Alabama  River,  above  and  below 
the  city.  They  mounted  32  guns  and  were  held 
by  Forrest,  with  about  4,000  veteran  cavalry  and 
some  2,000  Alabama  militia,  home  guards  and 
citizens,  mostly  old  men  and  young  boys.  Wil- 
son had  obtained  accurate  plans  of  the  works 
tind  of  the  ground  in  front  of  them.  During  the 
day  these  sketches  were  shown  to  all  his  general 
officers  and  the  plan  of  attack  explained,  from 


which  it  resulted  that  upon  reaching  the  vidn* 
ity  of  the  works,  the  various  brigades  went 
quickly  into  position,  with  great  precision.  At 
a  given  signal  Long's  division  was  to  lead  in  the 
assault,  supported  by  Upton,  but  before  the  sig- 
nal had  been  given  Long  had  become  engaged 
and  without  waiting  he  ordered  the  charge,  and 
in  the  gathering  darkness  his  men  went  for- 
ward, under  a  severe  fire  of  artillery  and  mus- 
ketry, scaled  the  works  and  after  a  hand  to  hand 
encounter  drove  the  Conf«derates  from  them 
and  took  many  prisoners.  Some  of  Upton's  men 
joined  in  the  fight.  Gens.  Forrest,  Armstrong, 
Roddey  and  Adams  escaped,  with  a  number  of 
men,  under  coyer  of  darkness.  A  portion 
of  Upton's  division  pursued  on  the  Burnsville 
road  until  long  after  midnight,  capturing  4  guns 
and  many  prisoners.  Wilson  had  engaged  and 
in  support,  8,000  men.  His  loss  was  44  killed, 
277  wounded,  and  7  missing.  Forrest's  loss  in 
killed  and  wounded  was  less.  It  was  one  of  the 
most  remarkable  feats  ever  accomplished  by 
cavalry,  and  its  result  was  the  capture  of  2,700 
prisoners,  many  colors,  nearly  2,000  horses,  104 
field  and  siege  g^ns  and  an  immense  quantity 
of  ammunition.  Wilson  destroyed  the  arsenal, 
with  44  buildings,  covering  13  acres,  filled  with 
machinery  and  munitions,  powder  works,  3  gjun 
foundries,  3  rolling  mills,  and  several  machine 
shops,  and  large  accumulations  of  quartermaster 
and  commissary  stores.  On  the  3d  Upton's  di- 
vision was  sent  from  Selma  to  open  communi- 
cation with  McCook  and  Croxton,  west  of  the 
Cahaba.  McCook  had  found  Jackson's  cav- 
alry between  himself  and  Croxton,  and  after 
skirmishing  with  it  at  Scottsville,  had  retired 
east  of  the  Cahaba.  Nothing  was  heard  of 
Croxton  and  Upton,  and  McCook  returned  to 
Selma,  on  the  6th.  Croxton  made  a  wide  detour 
to  the  west  and  south  of  Tuscaloosa,  and  then 
northward  and  eastward  across  Alabama  into 
Georgia  before  rejoining  the  corps.  Prepara- 
tions were  now  made  to  march  on  Montgomery. 
It  was  necessary  to  prepare  900  feet  of  bridging 
to  cross  the  Alabama  River,  which  was  running 
high,  horses  enough  had  been  ca(>tured  to  mount 
the  whole  command,  supplies  in  the  country 
were  abundant,  and  on  the  9th  the  entire  com- 
mand, except  Croxton's  brigade,  started  for 
Georgia  by  way  of  Montgomery.  When  the  ad- 
vance, which  had  not  been  strongly  resisted, 
was  near  Montgomery,  on  the  12th,  the  mayor 
surrendered  the  city,  Adams,  who  was  in  com- 
mand having  retreated,  after  burning  90,000 
bales  of  cotton.  With  bands  playing  and  colors 
flying  the  column  marched  through  the  city 
and  encamped.  Here  five  guns,  a  large  quantity 
of  stores,  small  arms  and  cotton  were  destroyed, 
also  five  steamboats  loaded  with  military  sup- 
plies. On  the  14th  the  command  moved  with 
the  greatest  celerity  to  secure  the  crossings  of 
the  Chattahoochee  at  Columbus,  on  the  direct 
road  to  Macon,  and  West  Point,  further  up  the 
river.  On  the  afternoon  of  the  i6th  Upton's 
division,  in  the  advance  on  the  Columbus  road, 
struck  Buford's  cavalry  pickets  and  drove  them 
rapidly  through  Girard  to  the  lower  bridge  over 
the  Chattahoochee.  The  bridge  was  fired  by  the 
Confederates  before  it  could  be  seized,  and  it 
was  then  decided  to  make  a  night  attack  upon 
the  central  bridge,  one  of  the  three  that  crossed 
the  river  at  this  point.  Three  hundred  men 
of  the  3d  Iowa  cavalry,  properly  supported,  were 
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selected  to  make  the  attack.  The  lines  were 
quietly  formed  and  moved  up  to  within  range 
of  the  intrenchments  covering  the  bridge  and 
at  a  signal  the  attack  began  at  9  p.m.  ;  the  troops 
opened  a  rattling  fire  from  their  Spencer  rifles, 
which  was  replied  to  by  a  storm  of  canister  from 
27  guns,  but  the  Iowa  men  went  over  the  works 
at  many  points  and  all  rushed  for  the  bridge. 
At  the  same  time  the  Confederates  tried  to 
escape  by  the  bridge,  which  was  so  crowded 
with  the  men  of  both  forces  that  the  Confed- 
erates holding  the  works  at  the  east  end  of  the 
bridge  and  commanding  it  with  two  guns,  were 
restrained  from  firing  and  the  Union  forces 
made  a  rush  upon  them  and  gained  possession, 
and  Columbus  was  taken.  Wilson's  loss  was  6 
killed  and  24  wounded.  He  captured  1,200 
prisoners,  nearly  half  of  the  militia  that  had 
defended  the  place  under  command  of  Gens. 
Howell  Cobb  and  Robert  Toombs.  Columbus 
was  one  of  the  great  manufacturing  centres  of 
the  Confederacy,  and  its  capture  resulted  in  the 
destruction  of  a  great  quantity  of  war  material, 
63  guns,  the  ram  Jackson,  mounting  6  guns ; 
125,000  bales  of  cotton,  15  locomotives,  250  cars, 
a  navy  yard  and  armory,  2  rolling  mills,  powder 
magazines  and  an  arsenal,  with  a  great  quantity 
of  machinery,  2  iron-works,  3  foundries,  and  10 
mills  and  factories  turning  out  war  material. 
The  Confederates  abandoned  and  burned  the 
gunboat  Chattachoochee  12  miles  below  Colum- 
bus. On  the  same  day  that  Wilson  captured 
Cojumbus,  La  Grange's  brigade  captured  West 
Point.  La  Grange  had  been  detached  at  Tuske- 
gee  and  marching  northeast,  after  some  sharp 
skirmishing,  appeared  before  West  Point  about 
10  A.M.  of  the  16th  to  find  that  the  bridge  span- 
ning the  river  was  defended  by  an  earthwork, 
mounting  3  guns,  and  held  by  Gen.  R.  C  Tyler, 
with  about  265  men.  The  fort  was  taken  after 
a  hard  fight,  during  which  La  Grange's  men 
bridged  the  ditch  of  the  work,  under  fire.  Gen. 
Tyler  and  18  of  his  men  were  killed,  28 
wounded,  and  218  captured.  La  Grange  had  7 
killed  and  29  wounded.  The  captures  were 
3  guns,  500  stands  of  small  arms,  19  engines  and 
24s  cars  loaded  with  army  supplies.^  After  de- 
stroying the  bridges,  railway  equipment  and 
stores.  La  Grange  moved  toward  Macon.  With 
the  main  column  Wilson  also  marched  for  the 
same  place  on  the  i8th  and  when  nearing 
the  city,  on  the  20th  his  advance  was  met  by  a 
communication  from  Gen.  Beauregard,  with  in- 
formation of  a  truce  between  Gens.  Johnston 
and  Sherman.  Before  the  communication  could 
reach  Wilson,  who  was  marching  near  the  rear 
of  his  column,  his  advance  had  dashed  into 
Macon  and  received  the  surrender  of  Gens. 
G.  W.  Smith,  Howell  Cobb  and  other  prominent 
officers,  and  these,  with  the  garrison,  were  held 
as  prisoners  of  war.  Here  Wilson  heard  of  the 
surrender  of  Gen.  Lee,  and  next  day,  21  April, 
he  received  a  despatch  from  Gen.  Sherman,  to 
suspend  hostilities  until  notified  of  the  result 
of  the  negotiations  then  pending  between  Sher- 
man and  Johnston.  The  surrender  of  Macon 
included  four  generals,  3,500  men,  5  colors,  60 
guns,  a  large  number  of  small  arms,  and  great 
quantities  of  military  stores  and  supplies. 

Croxton,  who  had  been  detached  from  Mc- 
Cook's  division  at  Elyton,  on  27  March,  rejoined 
the  corps  at  Macon  i  May.  He  had  captured 
Tuscaloosa  and  advanced  as  far  as  Bridgeville, 


then  returned  to  Tuscaloosa  and  Jasper,  thence 
his  line  of  march  was  100  miles  north  of  that 
pursued  by  Wilson,  and  on  the  way  through 
Alabama  he  had  a  sharp  engagement  at  Blue 
Mountain,  near  Talladega.  He  marched  653 
miles,  most  of  the  time  through  a  mountainous 
country,  so  destitute  of  supplies  that  his  com- 
mand could  be  subsisted  and  foraged  only  by 
the  greatest  efforts.  Swimming  four  rivers, 
destroying  five  large  iron-works  —  the  last  in 
the  cotton  States  —  three  factories,  numerous 
mills,  immense  quantities  of  supplies,  capturing 
four  guns  and  several  hundred  small  arms,  and 
near  300  prisoners,  he  rejoined  the  corps,  with 
men  and  horses  in  fine  condition.  He  lost  in 
all  172  officers  _  and  men.  The  closing  act  of 
Wilson's  campaign  was  the  capture  of  Jefferson 
Davis  by  regiments  from  his  command. 

In  the  campaign  Wilson  had  marched  525 
miles,  captured  five  fortified  cities,  288  guns, 
6,820  prisoners,  and  23  colors.  He  subsequently 
paroled  over  59,000  officers  and  men  of  the 
armies  of  Lee,  Johnston,  and  Beauregard,  and 
had  destroyed  a  vast  amount  of  property  of 
every  kind.  He  lost  99  killed,  598  wounded,  and 
28  missing,  an  aggregate  of  725. 

He  had  conducted  the  most  notable  cavalry 
movement  of  the  War,  none  other  equaled  it  in 
skilful  planning,  bold  and  successful  execution. 
Consult:  < Official  Records,>  Vol.  XLIX.;  The 
Century  Company's  'Battles  and  Leaders  of  the 
Civil  War,>  Vol.  IV.;  Cox,  <The  March  to  the 
Sea> ;  Piatt,  <Life  of  Gen.  Geo.  H.  Thomas> ; 
Boynton,  <Gen.  Geo.  H.  Thomas  at  Nashville.' 

E.  A.  Carman. 

Wil'ton,  Joseph,  English  sculptor:  b.  Lon- 
don 17  July  1722;  d.  there  25  Nov.  1803.  He 
studied^  in  Paris  and  in  Rome,  and  while  at 
Rome  in  1750  won  the  gold  medal  awarded  for 
sculpture  by  Benedict  XIV.  on  the  occasion  of 
his  jubilee.  He  returned  to  England  in  1755 
and  in  1758  becarne  director  of  the  art  gallery 
of  the  Duke  of  Richmond.  He  was  one  of  the 
founders  of  the  National  Academy  and  one  of 
its  first  exhibitors.  His  busts  and  monuments 
were  in  much  demand,  among  the  former  being 
those  of  Bacon,  Cromwell,  Isaac  Newton,  Ches- 
terfield, Chatham  and  other  prominent  charac- 
ters. From  1790  until  his  death  he  was  keeper 
of  the  National  Academy. 

Wilton,  Maine,  town  in  Franklin  County; 
on  the  Maine  Central  Railroad;  about  eight 
miles  southwest  of  Farmington.  It  was  settled 
in  1789  and  in  1803  was  incorporated.  It  has 
lumber  _  mills,  trunk  and  carriage  factories, 
creameries,  woolen  mills,  and  agricultural  imple- 
ment works.  The  educational  institutions  are 
Wilton  Academy,  public  schools,  and  a  school 
library.     Pop.  (1910)  2,143.   • 

Wilton  Carpet,  a  variety  of  carpet  made 
similar  to  Brussels,  excepting  that  the  wire  is 
flattened  instead  of  being  round,  and  has  a 
groove  along  the  upper  surface,  which  acts  as 
a  director  for  the  knife  by  which  the  loops  are 
cut  and  the  wire  liberated. 

Wilts,  or  Wilt'shire,  England,  a  south- 
western county  bounded  on  the  north  and  north- 
west by  the  county  of  Gloucester,  on  the  west  by 
Somerset,  on  the  south  by  Dorset  and  Hants, 
on  the  east  by  Hants  and  Berks;  area  1,350 
square  miles.  Capital,  Salisbury.  The  north  is 
principally  a  fertile  flat,  with  scarcely  any  per- 
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ceptible  slope,  except  on  the  frontier  where  it 
begins  to  rise  in  the  direction  of  the  Cotswold 
Hills,  and  near  the  centre,  where  it  is  broken 
by  a  ridge  of  downs ;  the  south,  though  present- 
ing at  a  distance  the  appearance  of  an  almost 
uninterrupted  plain,  has  an  undulating  surface, 
broken  by  downs  and  intersected  by  some  fertile 
and  well-watered  valleys.  In  this  south  divi- 
sion is  Salisbury  Plain,  an  elevated  plateau, 
covered  with  a  scanty  herbage.  On  the  plain 
are  the  megalithic  remains  of  Stonehenge,  sit- 
uated about  nine  miles  north  of  Salisbury,  and 
those  of  Avebury,  about  five  miles  west  of 
Marlborough.  The  chief  rivers  are  the  Bristol 
Avon,  the  Salisbury  Avon,  and  its  tributaries 
Bourne,  Wily,  and  Nadder.  Though  the  arable 
land  is  of  considerable  extent,  the  larger  propor- 
tion of  the  surface  is  kei)t  in  pasture,  devoted 
chiefly  in  the  south  division  to  the  rearing  of 
sheep,  and  in  the  north  to  cattle-grazing  and 
the  dairy.  Wiltshire  bacon  and  cheese  are 
famous.  The  manufactures  comprise  woolen 
goods,  for  which  the  principal  localities  are  Wil- 
ton, famous  particularly  for  carpets,  Bradford, 
Trowbridge,  Westbury,  etc.;  excellent  cutlery 
and  steel  goods  at  Salisbury,  ropes  and  sacking 
at  Marlborough,  iron  founding  at  Devizes. 
Pop.  about  300,00a 

Wi'man,  Erastus,  American  mercantile 
agent:  b.  Churchville,  Ontario,  21  April  1834; 
d.  Saint  George,  S.  I.,  9  Feb.  1904.  He  entered 
the  mercantile  agency  service  in  1858  and  in 
1867  removed  to  New  York,  where  he  became 
interested  in  rapid  transit  schemes  for  Staten  Is- 
land. He  increased  the  number  of  steamboat 
trips  between  that  island  and  New  York  from 
IS  to  6s  a  day,  built  the  Arthur  Kill  bridge,  and 
in  igo2  secured  congressional  authority  for  the 
construction  of  a  tunnel  under  New  York  Bay 
connecting  New  York,  Long  Island,  and  Staten 
Island.  His  later  years  were  clouded  by  finan- 
cial reverses  and  the  frustration  of  his  exten- 
sive plans  for  rapid  transit.  He  wrote  'Chances 
of  Success'    (1893). 

Wimbledon,  wim'bl-don,  England,  a  town 
of  Surrey,  southwest  of  London,  of  which  it  is 
practically  a  suburb,  at  the  northeast  extremity 
of  the  common  of  same  name,  which  until  1889 
was  well  known  in  connection  with  the  shoot- 
ing competitions  of  the  National  Rifle  Associa- 
tion. It  has  a  free  library,  alms-houses,  three 
hospitals,  and  many  fine  residences,  being  a 
favorite  residential  locality.  The  common  has 
an  area  of  about  1,000  acres. 

Wimbome,  wlm'bern,  or  Wimbome  Min- 
ster, England,  a  market-town  of  Dorsetshire, 
on  ihe  Wimar  Allen  River,  near  its  confluence 
with  the  Stour,  about  seven  miles  northwest 
of  Bournemouth.  It  is  of  historical  interest  in 
connection  with  its  fine  cruciform  minster,  the 
collegiate  church  founded  by  Edward  the  Con- 
fessor which  succeeded  the  convent  established 
by  Saint  Cuthburh,  King  Ine's  sister,  in  705. 
The  minster  exhibits  various  styles  of  transi- 
tional architecture  from  the  Norman  onward, 
has  a  central  and  a  west  tower,  and  contains 
several  interesting  features,  including  the  tomb 
of  Etheh-ed  I.,  and  a  mediaeval  chain-library, 
one  of  the  few  in  existence  where  the  books 
are  chained  to  the  shelves.  The  grammar  school 
in  the  town  was  founded  in  1496.  Pon.  about 
5,000.    Consult:  Yeatman,  <Wimborne  Minster* 


(1878) ;  Perkins,  <  Wimbome  Minster  and  Christ 
Church  Priory*   (1899). 

Wimodausis,  The,  a  benevolent  secret 
society,  composed  exclusively  of  the  wives, 
mothers,  unmarried  daughters  and  unmarried 
sisters  of  Master  Masons.  It  originated  in  Pitts- 
burg, Pa.,  in  1895.  The  object  of  the  society 
is:  *To  promote  friendship  and  a  kindly  in- 
terest in  the  welfare  of  the  members,  and  to 
stimulate  intellectual  activity  by  an  interchange 
of  thought  on  all  subjects  which  will  tend  to  the 
mutual  advancement  of  the  wives,  mothers, 
daughters,  and  sisters  of  Master  Masons." 

Wim'ple,  or  Wimpel,  a  covering  of  silk  or 
linen  for  the  neck,  chin,  and  sides  of  the  face, 
worn  usually  out  of  doors.  It  is  still  retained 
as  a  conventual  dress  for  nuns. 

Winamac,  win'a-mak,  Ind.,  county-seat  of 
Pulaski  County ;  on  the  Tippecanoe  River,  and 
on  the  Pittsburg,  Cincinnati  &  Chicago  Railroad ; 
about  90  miles  southeast  of  Chicago  and  23  miles 
northwest  of  Logansport.  It  has  considerable 
trade;  the  princijpal  shipments  are  farm  and 
dairy  products.  The  principal  public  buildings 
are  the  court-house,  four  churches,  and  the 
public  and  parish  schools.  The  two  banks  have 
a  combined  capital  of  $50,000  and  deposits 
(1003)  $149,650.  Pop.  (1890)  1,21s;  (1900) 
1,684;  (1910  est.)  1,800. 

Winan'dermere.    See  Windermere. 

Winans,  Ross,  American  inventor:  b.  Ver- 
non, N.  J.,  October  1796;  d.  Baltimore,  Md., 
1 1  April  1877.  He  went  to  England  to  exam- 
ine English  railroad  systems  in  the  interest  of 
the  Baltimore  &  Ohio  Railroad;  and  after  his 
return  built  the  first  locomotive  used  on  that 
railroad.  He  also  invented  the  camel-back  loco- 
motive and  the  eight-wheeled  car,  and  estab- 
lished in  Baltimore  some  of  the  largest  machine 
shops  in  the  United  States.  He  was  active  in 
political  matters  prior  to  the  Civil  War  and 
in  1861  was  elected  to  the  extra  session  of  the 
Maryland  legislature,  but  was  imprisoned  in  Fort 
McHenry.  He  was  author  of  several  pamphlets 
on  religious  subjects  and  also  of  'One  Religion, 
Many  Creeds*   (1870). 

Winans,  Thomas  DeKay,  American  engi- 
neer, son  of  Ross  Winans  (q.v.) :  b.  Vernon, 
N.  J.,  6  Dec.  1820;  d.  Newport,  R.  I.,  ii  June 
1878.  He  was  taken  into  partnership  by  hte 
father  on  coming  of  age,  and  was  sent  by  him 
in  company  with  his  brother  William  to  make 
contracts  with  the  Russian  government  for  fur- 
nishing and  managing  the  equipment  of  a  rail- 
road between  Moscow  and  Saint  Petersburg. 
With  Andrew  M.  Bostwick  and  Joseph  Harri- 
son he  entered  into  a  contract  for  $3,000,000, 
and  afterward  was  engaged  in  other  lucrative 
contracts  with  Russia.  Upon  his  return  to  the 
United  States  he  became  interested  in  inven- 
tion, and  with  his  father  and  brother  invented 
a  .system  of  steam  navigation  known  as  the 
"cigar-ship*;  a  tubular  adjustment  for  the  feed- 
ing of  young  trout ;  and  various  other  mechanical 
devices. 

Winatshipum  Indians,  a  small  tribe  of 
the  Salishan  stock  of  North  American  Indians, 
also  known  as  Piskwaus  or  Pisquouse,  residing 
on  Wenatchee  River  (whence  the  name  of  the 
tribe)  and  the  north  branch  of  Yakima  River 
in  Kittitas  County,  Washington.  They  took  part 
in  the  Yakima  treaty  of  1855,  but  do  not  live 
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on  the  reservation.  There  are  six  smaller  tribes 
or  bands  connected  with  them  and  speaking  the 
same  language. 

Win'chell,  Alexander,  American  geologist: 
b.  North  East,  Dutchess  County,  N.  Y.,  31  Dec. 
1824;  d.  Ann  Arbor,  Mich.,  19  Feb.  1891.  He 
was  graduated  from  Wesleyan  University,  Mid- 
dletown,  Cona,  in  1847,  became  professor  of 
physics  and  civil  engineering  at  the  University  of 
Michigan  in  1853  and  of  botany  and  geology  there 
in  1855.  He  served  as  State  geologist  of  Mich- 
igan 1859^62,  professor  of  geology  in  the  Ken- 
tucky University  1866-O,  director  of  the  Michi- 
fan  Geological  Survey  1869-71,  and  chancellor  of 
yracuse  University  1872-4.  From  1879  till  his 
death  he  wqs  professor  of  geology  and  palaeon- 
tology in  the  University  of  Michigan.  He  lec- 
tured extensively  and  published  'Sketches  of 
Creation>  (1870);  'Geological  Chart'  (1870); 
<The  Doctrine  of  Evolution*  (1874) ;  'Science 
and  Religion'  (.1877);  'Preadamites'  (1880); 
<Sparks  from  a  Geologist's  Hammer'  (1881); 
<World-Life>  (1883);  'Geological  Studies' 
(1886) ;  'Walks  and  Talks  in  the  Geological 
Field'  (1886). 

Win'chendon,  Mass.,  town  in  Worcester 
County;  on  the  Miller  River,  and  on  the  Bos- 
ton &  Albany  and  Boston  &  Maine  (Fitchburg 
Division)  R.R.'s;  35  miles  north-northwest  01 
Worcester.  It  was  settled  in  1752,  and  incor- 
porated as  a  town  in  1764;  the  town  includes 
the  villages  of  Winchendon,  Waterville,  and 
Winchendon  Springs.  It  is  principally  a  manu- 
facturing town;  the  chief  manufactures  are 
wooden-ware,  wood-working  machinery,  toys, 
and  cotton  goods;  there  is  a  national  bank  with 
a  capital  of  $200,000,  and  a  savings  bank.  It 
contains  the  New  England  Home  for  Orphan 
and  Destitute  Children ;  and  has  several  ele- 
mentary schools,  and  the  Murdock  High  School 
established  in  1885  with  a  school  library  of  1.200 
volumes  (in  1904),  and  occupying  a  fine  building 
valued  at  $100,000;  there  is  also  a  public  library. 
The  town  owns  and  operates  the  system  of 
water-works.    Pop.  (1910)  5,678. 

Win'chester,  England,  an  ancient  city, 
capital  of  Hampshire,  situated  on  the  right  bank 
of  the  Itchen,  11  miles  north  of  Southampton. 
The  most  important  edifice  is  the  cathedral; 
the  oldest  parts  date  from  the  nth  centuiy, 
but  the  greater  part  of  the  main  building  was 
erected  at  various  times  from  the  13th  to  the 
i6th  century,  William  of  Wykeham  (1324-1404) 
having  an  important  share  in  the  work.  It  has 
a  central  tower  without  a  spire  and  no  other 
towers ;  length  from  east  to  west,  545  feet,  width 
of  the  transepts  186  feet.  The  len^h  of  the 
nave,  which  has  a  beautiful  interior,  is  351  feet, 
height  86  feet;  the  transept  contains  several 
beautiful  chapels  and  altars.  Numerous  monu- 
ments include  the  tombs  of  William  Rufus,  of 
Edmund,  son  of  King  Alfred,  of  William  of 
Wykeham,  Cardinal  Beaufort,  and  of  Izaak  Wal- 
ton; the  shrine  of  Saint  Swithin;  etc.  Other 
notable  edifices  and  establishments  are  St. 
Mary's  College  (Winchester  College  or  School, 
one  of  the  great  English  public  schools),  founded 
by  William  of  Wykeham  in  1387,  richly  en- 
dowed and  accommodated  in  a  large  range  of 
buildings,  of  which  the  chapel,  hall,  and  library 
are  beautiful  specimens  of  architecture;  the 
guildhall ;  the  old  castle,  which  has  been  restored 
and  assize  courts  built  adjoining;  a  corn-ex- 


change; barracks  for  2,000  infantry;  the  hospi- 
tal of  St.  Cross,  founded  in  11 32,  several  othei 
charitable  institutions,  a  free  library  and  mu- 
seum, school  of  art,  etc.  The  Abbey  Gardens  are 
very  beautiful,  and  statues  of  Alfred  the  Great 
by  Hamo  Thomycroft,  erected  for  the  millenary 
of  the  king  celebrated  at  Winchester  in  1901, 
and  of  Queen  Victoria  by  Alfred  Gilbert,  adorn 
the  town.  There  are  no  manufactures  or  trade 
of  any  consequence.  Winchester  was  called 
Caer-Gwent  by  the  Britons,  Venta  Belgarum  by 
the  Romans  —  under  whom  it  was  an  impor- 
tant place,  with  a  Christian  church  —  and  Win- 
tanceaster  by  the  Saxons.  It  became  the  capital 
of  England  under  the  Saxons,  when  the  coun- 
try was  united  under  the  sway  of  Egbert,  in 
the  first  half  of  the  9th  century,  and  it  re- 
tained this  dignity  till  the  middle  of  the  nth 
century,  being  a  royal  residence  and  place  where 
parliaments  met  after  this  also.  After  the  battle 
of  Naseby  it  stood  a  week's  siege  by  CromwelL 
Pop.  about  22,000. 

Winchester,  III.,  city,  county-seat  of  Scott 
County;  on  the  Big  Sandy  Creek,  and  on  the 
Chicago,  Burlington  &  Quincy  Railroad;  45 
miles  west-southwest  of  Springfield,  111.  It  was 
first  settled  in_  1830.  _  It  is  in  an  agricultural 
region  for  which  it  is  the  shipping  point ;  it 
contains  grain  elevators,  flour  mills,  a  meat- 
packing establishment,  and  a  plow  factory ;  there 
are  two  private  banks.  It  has  a  public  high 
schooU    Pop.  (1910)  2,000. 

Winchester,  Ind.,  city,  county-seat  ot 
Randolph  County;  on  the  White  River,  and 
on  the  Grand  Rapids  &  I.  and  the  Cleveland, 
C,  C.  &  St.  L.  R.R.*s;  about  68  miles  northeast 
of  Indianapolis.  It  is  in  an  agricultural  region 
and  in  a  natural-gas  belt.  It  has  flour  and 
lumber  mills,  brick  and  tile  works,  machine 
shops,  and  a  number  of  repair  shops.  The 
educational  institutions  are  a  high  school,  estab- 
lished in  18^  public  graded  schools^  and  the 
Randolph  County  Law  Library.  The  three 
banks  have  a  combined  capital  of  $140,000.  Pop. 

4.300. 

Winchester,  Ky.,  town,  county-seat  of 
Clark  County;  on  the  Chesapeake  &  O.  and  the 
Louisville  &  N.  R.R.'s;  18  miles  southeast  of 
Lexington.  It  is  in  an  agricultural  region,  in 
the  "Blue  Grass*  country.  It  has  flour  mills, 
spoke  and  rim  factory,  planinp;  mills,  and  ma- 
chine shops.  The  principal  shipments  are  farm 
products  and  live-stock.  The  educational  insti- 
tutions are  the  Kentucky  Wesleyan  College 
(M.  "E.  South),  opened  in  1866,  and  the  public 
and  private  schools.  The  two  banks  have  a 
combined  capital  of  $200,000.  The  town  was 
incorporated  in  1792.  Pop.  (1890)  4,861; 
(1900)  5.964;  (1910)  7.156. 

Winchester,  Mass.,  town  in  Middlesex 
County;  on  the  Boston  &  Maine  Railroad; 
about  eight  miles  north  by  west  of  Boston.  In 
1638  the  place  was  known  as  Waterfield,  which, 
in  1640,  was  changed  to  Charlestown  Village. 
In  1642  it  was  called  Wobum,  and  in  1850  the 
present  name  was  adopted.  It  has  many  places 
of  great  beauty,  and  it  is  a  favorite  residen- 
tial suburb  for  Boston.  It  has  manufactories 
for  watch  hands,  leather  and  felt  goods.  There 
are  machine  shops  and  g^rist  mills.  A  part  of 
"Middlesex  Falls,"  a  State  park,  which  has  an 
area  of  3,020  acres,  is  in  this  town.  It  has 
a  State  Aviary,  and  a  Home  for  Aged  People. 
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The  educational  institutions  are  a  high  school, 
established  in  1850,  graded  public  schools,  and 
a  public  library  which  contains  about  14,000 
\olumes.  There  are  two  banks.  Pop.  (1900) 
7.248;  (1910)  9,309.  Consult  Hurd,  'History" 
of  Middlesex  County.' 

Winchester,  Tenn.,  town,  county-seat  of 
Franlvlin  County;  on  the  Elk  River,  and  on  the 
Nashville,  Chattanooga  &  Saint  Louis  Railroad; 
about  80  miles  south  by  east  of  Nashville.  It 
is  near  the  fot)t  of  the  Cumberland  Mountains, 
in  an  agricultural  region.  The  town  has  con- 
siderable mining  and  lumbering  interests.  It  is 
a  favorite  health  resort.  The  chief  industrial 
establishments  are  lumber  and  planing  mills, 
wagon  and  carriage  factories,  wooa-working 
factories,  marble  work.';,  fiour  mills,  ,n:vl  ma- 
chine shops.  It  lias  one  bank  with  a  capital  of 
$75,000.     Pop.   (igso)    1.400. 

Winchester,  Va.,  city,  county-seat  of 
Frederick  County;  on  the  Cumberland  Valley 
and  the  Baltimore  &  O.  R.R.'s;  about  81  miles 
west  by  north  of  Washington,  D.  C.  It  is  in 
an  agricultural  and  stock-raising  region  and 
has  considerable  lumbering  interests.  It  has 
flour  and  paper  mills,  lumber  mills,  woolen 
mills,  glove  factories,  tanneries,  and  machine 
shops.  The  educational  institutions  are  Valley 
Female  College  (M.  E.  South),  opened  in  1874; 
the  Shenandoah  Valley  Academy,  Fairfax  Hall, 
the  John  Kerr  High  School  (white),  established 
in  1872;  a  high  school  for  colored  pupils,  ele- 
mentary schools  for  both  races,  and  a  public 
library.  The  principal  public  buildings  are  the 
court-house  and  the  city-hall.  There  are  Na- 
tional and  Confederate  cemeteries. 

Fort  Loudoun,  built  under  Washington,  and 
Washington's  headquarters  are  of  historic  in- 
terest. Washington  s  occupancy  of  Winchester 
was  in  1755,  after  Braddock's  defeat.  Wash- 
ington was  stationed  here,  in  command  of,  the 
colonial  and  British  forces.  During  the  Civil  War, 
Winchester  was  for  some  time  a  battle  centre. 
On  19  Oct.  1864  Sheridan  left  Winchester  on 
his  famous  ride  to  Cedar  Creek.  Pop.  (1910) 
5,864.    See  Winchester,  Battle  of. 

Winchester,  Battle  of.  See  Opequon, 
Battle  of. 

Winchester,  Military  Operations  at  and 
Near.  Winchester  was  an  important  strate- 
strategic  point  during  the  Civil  War,  and  it  is 
stated  on  good  local  authority  that  it  was 
occupied  or  abandoned  68  times  by  the  troops 
of  both  armies.  It  was  held  by  the  Con- 
federates until  11  March  1862,  when  Gen.  J.  E. 
Johnston  having  retreated  froth  Centreville  and 
Manassas,  Gen.  "Stonewall*  Jackson,  under 
Johnston's  orders,  withdrew  from  the  place  and 
retired  up  the  Shenandoah  Valley,  and  the 
Union  troops,  under  Gen.  Banks,  occupied  it  on 
the  I2th.  Gen.  Shields,  who  had  followed  Jack- 
son up  the  valley,  with  a  division  of  Banks' 
command,  fell  back  to  Winchester  and  Jackson 
followed  him  as  far  as  Kernstown  (q.v.),  four 
miles  south  of  Winchester,  where  Shields  at- 
tacked and  defeated  him  on  23  March;  Jackson 
again  retreating  up  the  valley.  Banks  following 
and  finally  taking  up  a  fortified  position  at 
Strasburg.  Jackson  flanked  Banks  out  of 
Strasburg  by  moving  through  Luray  Valley 
and  defeating  Col.  Kenly  at  Front  Royal  (q.v.) 
23  May,  and  Banks  retreated  to  Winchester 
closely  pursued  by  Jackson. 


Winchester,  First  Battle  of. — Banks  arrived 
in  Winchester  late  on  the  24th  with  about  8,000 
men  and  16  guns.  Col.  Donnelly's  small  brigade 
was  put  in  position  to  cover  the  Front  Royal 
and  Millwood  roads,  and  was  supported  by  eight 
guns,  judiciously  placed  on  rising  ground.  Col. 
Gordon's  brigade,  on  the  right,  held  a  low  ridge 
running  southwest  from  the  town  and  west  of 
the  Valley  turnpike,  a  little  over  half  a  mile 
from  the  suburbs.  Its  left  rested  on  the  turn- 
pike and  its  right  extended  westward  along  the 
ascending  ridge  in  front  of  Winchester.  Skir- 
mishers were  thrown  out  in  advance  and  guns 
were  placed  on  either  flank.  Five  companies  of 
Michigan  cavalry  were  held  in  reserve  under 
cover  of  the  ridge.  Between  Gordon  and  Don- 
nelly was  an  interval  of  nearly  a  mile,  which 
was  filled  by  the  principal  part  of  Gen.  Hatch's 
cavalry  brigade  and  two  giins.  The  line  formed 
the  arc  of  a  circle,  covering  Winchester  from 
the  west  around  by  the  south  to  the  east.  Jack- 
son confronted  this  position  with  16,000  men 
and  48  guns,  and  with  the  main  body  lay  close 
to  Gordon,  while  Ewell,  with  two  brigades 
which  had  marched  directly  from  Cedarville  on 
Winchester,  bivouacked  opposite  Donnelly's  po- 
sition. Jackson's  plan  was  to  hold  Gordon  fast, 
throw  Ewell  upon  Donnelly,  and  then  move  his 
main  body  around  Gordon's  right,  and  he  ex- 
pected to  advance  upon  a  disorganized  and  de- 
moralized army.  At  dawn  of  the  25th  Ewell 
advanced  the  21st  North  Carolina  and  opened 
with  his  artillery,  whose  shells  fell  among  Don- 
nelly's men,  as  tiiey  were  preparing  coffee,  and 
brought  them  to  arms  as  they  saw  the  Caro- 
linians advancing  in  line  across  an  open  field 
upon  the  centre  of  the  position  crossing  the 
Front  Royal  road.  The  North  Carolina  men- 
met  a  severe  front  and  flank  fire  from  the  stone 
fences,  and  as  they  fell  back  Capt.  Best's  guns 
threw  canister  into  their  disordered  ranks  and 
they  left  the  field  with  a  loss  of  80  officers  and 
men,  including  the  two  field  officers  with  them. 
A  Confederate  oflicer  says,  "The  slaughter  was 
appalling  and  the  survivors  fled  to  the  rear  in 
the  utmost  confusion."  Ewell  now  brought  up 
two  batteries,  and  an  artillery  duel  ensued,  which 
soon  ceased  as  a  heavy  fog  settled  over  the  field. 
Ewell  then  made  an  unsuccessful  attempt  to  turn 
Donnelly's  right  and  then  endeavored  to  turn 
his  left  and  gain  the  Martinsburg  road  in  his 
rear.  The  attempt  was  checked,  Donnelly  los- 
ing some  ground,  but  at  this  moment  he  received 
an  order  to  retreat,  as  Gordon  had  been  driven 
from  position  and  was  in  retreat  through  Win- 
chester. Donnelly  moved  his  three  regiments 
and  guns  from  the  field  in  perfect  order,  under 
a  heavy  fire  of  shot  and  shell,  and  continued  his 
retreat,  keeping  to  the  right  of  the  Martinsburg 
road.  He  had  made  a  successful  resistance  of 
over  four  hours  against  double  his  number,  with 
trifling  loss. 

Jackson  attacked  Gordon's  small  brigade  with 
six  brigades,  bis  attack  beginning  at  daybreak, 
and  bemg  several  times  repulsed.  Finally  he 
got  artillery  in  position  and  opened  on  Gordon's 
front  and  gradually  worked  his  infantry  toward 
the  left.  TThen  he  moved  two  brigades  around 
Gordon's  right.  Gordon  detected  the  movement 
while  it  was  in  progress  and  changed  position  to 
meet  it,  pouring  a  destructive  fire  of  musketry 
into  the  Confederate  ranks,  makitig  great  gat« 
in  the  line,  without  checking  its  advance;  the 
gaps  were  closed  and  with  almost  perfect  align- 
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tnent  the  two  brigades  came  on  and  flanking 
Gordon's  two  right  regiments  drove  them  back 
in  some  disorder.  The  five  companies  of  Mich- 
igan cavalry  were  now  brought  up  and  as  quickly 
swept  away.  At  this  juncture  Jackson  ordered 
forward  his  entire  line  of  six  brigades  and  Gor- 
don ordered  a  retreat  through  Winchester, 
which  was  conducted  in  a  manner  to  command 
Jackson's  admiration.  There  was  some  con- 
fusion in  the  streets  of  the  town,  but  once  clear 
of  it.  Hatch's  cavalry  and  the  artillery  covered 
the  withdrawal,  until  the  infantry  was  well  on 
the  Martinsburg  pike.  Jackson  with  his  main 
body  pursued  five  miles  beyond  Winchester  and 
Banks  continued  his  retreat  to  the  Potomac, 
crossing  it  at  Williamsport  on  the  26th.  Banks 
loss  May  23-25,  including  Front  Royal  and  the 
retreat  from  Strasburg  to  the  Potomac,  was  62 
killed,  243  wounded,  and  1,714  missing.  Jack- 
son's loss  was  68  killed,  329  wounded  and_  3 
missing.  Jackson  remained  at  and  in  the  vicin- 
ity of  Winchester  until  31  May,  when,  his  rear 
being  threatened  by  the  converging  columns  of 
Fremont  from  the  west  and  McDowell  from  the 
east,  he  retreated  up  the  valley  and  the  Union 
troops  reoccupied  Winchester.  Consult  *  Official 
Records,'  Vol.  XII.;  Allan,  < Jackson's  Valley 
Campaign.'  , 

During  Lee's  campaign  against  Pope  the 
town  was  occupied  by  Gen.  Julius  White  with  a 
brigade  of  over  2,000  men.  On  the  night 
of  2  Sept.  1862  White,  under  Gen.  Hal- 
leck's  order,  spiked  four  heavy  siege  guns 
in  the  works  and  withdrew  to  Harper's 
Ferry;  the  Confederates  occupying  the  place 
next  day.  The  Confederates  held  the  place 
in  small  force  until  3  December,  when, 
upon  the  advance  of  a  Union  column  from  Har- 
per's Ferry,  under  Gen.  Geary,  they  retired,  and 
Geary  occupied  the  town  next  day.  Geary  soon 
withdrew  and  the  Confederates  reoccupied  and 
held  the  town  until  near  the  end  of  December, 
when  it  was  again  taken  by  Union  troops  under 
Gen.  Milroy.  Milroy  fortified  the  place  and  oc- 
cupied also  Berryville  and  Romney,  with  out- 
posts toward  Strasburg  and  Front  Royal.  Har- 
per's Ferry,  Martinsburg,  Williamsport  and 
posts  westward  to  Cumberland  and  New  Creek 
were  held  by  Union  troops  belonging  to  Gen.  B. 
F.  Kelley's  command. 

Winchester,  Second  Battle  of. — When  Gen. 
Lee  began  his  preparations  for  the  second  in- 
vasion of  Maryland,  which  culminated  in  the 
battle  of  Gettysburg,  he  turned  his  thoughts  to 
the  clearing  of  the  Shenandoah  Valley.  At  this 
time  Winchester  was  held  by  Gen.  Milroy,  with 
the  two  brigades  of  Gen.  W.  L.  Elliott  and  Col. 
Ely,  numbering  about  7,000  eflfective  men.  Col. 
McReynold's  brigade  of  1,800  men  was  at  Berry- 
ville. The  main  works  defending  Winchester 
were  on  a  ridge  north  of  the  town  and  consisted 
of  two  forts  known  as  the  "main  fort"  and  the 
"Star  fort,"  mounting  four  20-pounder  Parrotts 
and  two  24-pounder  howitzers.  Surrounding 
these  were  smaller  works  connected  by  rifle-pits. 
The  expressed  object  in  holding  the  place  was 
to  observe  and  hold  in  check  the  enemy  in  the 
valley,  and  to  secure  the  Baltimore  &  Ohio  rail- 
road against  depredations.  Milroy  was  ex- 
pressly instructed  to  undertake  no  offensive  op- 
erations in  force.  On  7  June  Gen.  Lee  began 
his  operations  in  the  valley  by  ordering  (^n. 
Imboden,  in  the  upper  valley,  to  make  a  dem- 
onstration with  his  cavalry  brigade  on  Romney 


in  order  to  cover  the  movement  against  Win- 
chester and  prevent  the  Union  troops  at  that 
place  from  being  reinforced  by  Kelley's  troops 
on  the  line  of  the  Baltimore  &  Ohio  railroad. 
Gen.  Jenkins'  cavalry  brigade  was  ordered  to 
join  Ewell's  infantry  corps  near  Front  Royal. 
Both  Imboden  and  Jenkins  were  in  position  by 
the  loth,  and  on  that  day  Ewell  set  out  from 
near  Culpeper  Court  House  for  Winchester  by 
way  of  Gaines'  Cross  Roads,  Chester  Gap  and 
Front  Royal,  to  Cedarville,  which  was  reached 
on  the  I2th.  Here,  next  day,  Ewell  detached 
Rodes*  division  and  Jenkins'  cavalry  brigade 
to  move  on  Berry\'ille  and  endeavor  to  capture 
McRe3Tiolds'  brigade,  but,  warned  by  Milroy, 
McReynolds  made  good  his  retirement,  with 
small  loss,  joined  Milroy  at.  Winchester' on  the 
night  of  the  13th,  and  was  assigned  to  the 
Star  fort,  immediately  north  of  the  main  work. 
On  the  same  day  Early's  division  marched  on 
Winchester  by  Newtown  and  the  Valley  pike, 
while  Edward  Johnson's  division  moved  upon 
the  town  by  the  direct  road  from  Front  Royal. 
The  two  divisions,  driving  in  Milroy's  outposts, 
were  in  position  before  Winchester  on  the  even- 
ing of  the  13th.  For  some  days  Milroy  had  felt 
the  pressure  from  Confederate  cavalry,  but  had 
no  idea  that  Lee  was  threatening  the  valley  until 
a  prisoner  taken  in  a  skirmish  on  the  Strasburg 
road,  on  the  evening  of  the  13th,  informed  him 
that  he  was  confronted  by  Ewell's  corps  and 
that  Longstreet's  was  near.  Fully  recognizing 
the  fact  that  an  orderly  withdrawal  was  im- 
practicable, he  resolved  to  act  on  the  defensive, 
and,  if  not  relieved,  force  his  way  through 
what  might  appear  the  weakest  part  of  his 
lines.  At  night  of  the  13th  Ewell  ordered  Early 
to  attack  the  works  on  the  north  and  west  of 
the  town  next  morning,  while,  as  a  diversion, 
Johnson  demonstrated  against  the  east  and 
southeast.  In  the  forenoon  Johnson  made  his' 
attack  on  the  eastern  side  of  the  town,  between 
the  Millwood  and  Berryville  roads,  held  by  Col. 
Ely's  brigade,  and  was  repulsed  by  the  8th  and 
87th  Pennsylvania,  which  charged  Johnson's 
retreating  troops,  but  were  speedily  driven  back 
by  fresh  troops,  and  after  some  sharp  fighting 
Johnson  gained  part  of  the  town,  but  was 
quickly  shelled  out  and  made  no  further  effort. 
West  of  the  ridge  on  which  the  main  forts  were 
thrown  up,  and  about  1,300  yards  distant,  is  an- 
other parallel  ridge,  called  Flint  Ridge,  where 
an  isolated  earthwork  of  slight  strength  had 
been  thrown  up  to  command  the  Pughtown  and 
Romney  roads.  It  was  held  by  the  iioth  Ohio, 
a  company  of  the  ii6th,  and  a  regular  battery, 
commanded  by  Lieut.  Wallace  F.  Randolph,  all 
under  command  of  Col.  J.  W.  Keifer.  Early, 
leaving  Gordon's  brigade  south  of  the  town  to 
engage  Milroy's  attention,  moved  with  the  re- 
mainder of  his  division  to  the  left  and  west, 
then  north,  crossed  the  Romney  road,  and  about 
S  P.M.,  having  gained  Round  Mountain, 
south  of  the  Pughtown  road,  and  put  20  guns 
in  position,  without  being  perceived,  opened  an 
unexpected  fire  on  Keifer's  work  and  soon 
silenced  Randolph's  battery,  upon_  which  Hays' 
brigade,  in  two  lines,  made  a  quick  dash,  and 
after  a  stubborn  resistance  carried  the  work,  and 
captured  the  battery  of  six  guns.  Keifer,  with 
a  loss  of  over  40  men,  withdrew  under  cover  of 
the  fire  from  the  guns  of  the  main  works.  This 
was  followed  by  an  artillery  duel  which  was 
kept  up  until  8  p.m.,  during  which  Milroy  with- 
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drew  his  detachments  to  his  main  works.  Dark- 
ness ended  the  contest. 

Milroy  was  now  in  a  critical  position.  His 
cannon  ammunition  was  nearly  exhausted  and  he 
had  but  one  day's  rations  for  his  mea  At  9 
?.M.  he  assembled  his  brigade  commanders,  and 
it  was  concluded  to  give  up  further  effort  to  de- 
fend the  place,  to  abandon  all  the  artillery  and 
wagons,  and  to  force  a  way  through  the  Con- 
federate lines  that  night,  taking  with  them  only 
the  horses,  small  arms  and  usual  supply  of  am- 
munition. All  the  guns  were,  spiked  and  the 
ammunition  thrown  into  the  cisterns.  At  i  A.K. 
of  the  15th  Milroy,  abandoning  his  sick  and 
wounded,  avoiding  the  town,  moved  silently 
-through  a  ravine  about  a  mile  and  struck  the 
Martinsburg  pike,  which  was  followed  cau- 
tiously, with  many  halts  to  close  up  the  strag- 
glers, for  about  three  miles,  when,  about  3.30 
A.M.  Elliott's  brigade,  which  was  in  the  ad- 
vance, was  fired  upon  by  Confederate  skirmish- 
ers and  it  was  soon  ascertained  that  their  main 
body  was  east  of  and  very  near  the  road.  The 
retreat  had  been  anticipated  and  intercepted. 
Under  Ewell's  order,  Gen.  Johnson  had  left 
one  brigade  to  prevent  Milroy  from  escaping 
toward  the  east,  and  moved  with  the  remainder 
of  his  division  by  way  of  Jordan  Springs  to 
Stephenson's  Depot,  about  five  miles  north  of 
Winchester,  to  intercept  the  retreat  in  that  di- 
rection. Just  as  Johnson's  head  of  column 
reached  the  railroad,  aoo  yards  from  the  Mar- 
tinsburg  pike,  Milroys  men  were  heard  coming 
down  the  road  and  Johnson  formed  his  line  on 
elevated  ground  in  a  woods  east  of  the  road  and 
in  a  field  south  of  and  adjoining  the  woods. 
The  greater  part  of  his  men  were  sheltered  by 
a  stone  fence  which  bounded  a  railroad  cut.  As 
soon  as  Elliott  took  in  the  situation  he  formed 
line  of  battle  with  his  three  leading  regiments 
to  push  back  the  Confederates  and  thus  clear 
the  way  for  the  rest  of  the  column  to  pass  on 
toward  Martinsburg.  An  hour's  fi£[ht  ensued 
■with  varying  success,  Johnson's  right  being 
forced  back  and  his  artillery  silenced,  but  the 
left  of  his  line  held  firm  against  all  efforts 
to  shake  it  The  main  road  being  blocked,  Mil- 
roy determined  to  try  another,  and  directed  the 
troops  to  fall  back  a  short  distance  and  turn  to 
the  right.  Part  of  them  did  so,  but  the  greater 
number  filed  to  the  left,  leaving  the  Martins- 
burg road  and  taking  that  to  Bath.  The  diverg- 
ing columns  could  not  be  reunited.  A  part  of 
the  command,  accompanied  by  Milroy,  reached 
Harper's  Ferry  by  way  of  Smithfield  late  in 
the  afternoon.  Those  retreating  on  the  Bath 
road  made  good  their  escape,  crossed  the  Poto- 
mac at  Hancock  and  rallied  to  the  number  of 
2,700  at  Bloody  Run.  The  greater  part  of  Ely's 
and  McReynolds'  brigades  were  captured.  John- 
son claims  the  capture  of  2,300  men,  175  horses, 
and  II  colors.  The  capture  of  Winchester  and 
defeat  of  Milroy  gave  the  Confederates  28  guns, 
300  loaded  wagons,  many  horses,  and  4,000 
prisoners.  The  Union  loss  was  95  killed,  348 
wounded,  and  4,000  captured  or  missing.  The 
Confederate  loss  was  47  killed,  219  wounded, 
and  3  missing.  Consult:  ^Official  Records,' 
Vol.  XXVII. ;  Doubleday,  'Chancellorsville  and 
Gettysburg.' 

On  marching  into  Maryland  Gen.  Early  left 
a  small  garrison  at  Winchester  and  after  the 
return  from  Gettysburg  Lee's  army  was  en- 
camped around  the  place  until  it  fell  back  beyond 


the  Rappahannock.  The  town  was  not  then 
reoccupied  in  force  by  Union  troops,  being  only 
visited  occasionally  tnr  small  detachments  from 
Harper's  Ferry  and  Nlartinsburg.  It  was  subject 
also  to  Confederate  forajrs  from  the  upper  val- 
ley. In  December  1863  Gen.  Early  was  sent  into 
the  valley,  and  throughout  the  wmter  and  early 
spring  of  1864  kept  his  troops  very  active,  occa- 
sionally making  dashes  into  Winchester.  On  29 
Feb.  18&4  Gen.  Sigel  was  assigned  to  the  com- 
mand of  the  Union  troops  in  the  lower  valley 
and  soon  thereafter  Winchester  was  occupied  as 
an  outpost  to  Harper's  Ferry  and  Martinsburg. 
Sigel  was  relieved  by  Gen.  Hunter  after  the 
battle  of  New  Market  (q.v.),  15  May,  and  when 
Hunter  was  repulsed  at  Lynchburg  and  forced 
to  retreat  to  the  Kanawha  Gen.  Early  moved 
down  the  valley,  and  driving  everything  out  of 
it,  encamped  near  Winchester,  3  July,  prepara- 
tory to  his  attempt  on  Washington  (q.v.).  After 
his  failure  on  Washington  Early  returned  to  the 
lower  valley  and  being  hard  pressed  from  the 
east  and  north  fell  back  toward  Sti:asburg,  at 
the  same  time  sending  Ramseur's  division  of 
in&intry  toward  Stephenson's  Depot,  a  few  miles 
northeast  of  Winchester,  to  support  his  cavalry 
and  check  Gen.  Averell's  division  of  Union 
eavalry,  advancing  from  Martinsburg.  Averell 
defeated  Ramseur  at  Stephenson's  Depot  (q.v.), 
20  July,  and  followed  him  through  Winchester. 
He  was  joined  by  Gen.  Crook's  division,  on  the 
22d,  Crook  assuming  command,  and  the  two 
divisions  of  11,000  men  advanced  to  Kemstown 
on  the  23d.  Early  returned,  defeated  Crook 
at  the  second  battle  of  Kemstown  (q.v.)  24 
July,  drove  him  through  Winchester  and 
across  the  Potomac,  and  reoccupied  Winches- 
ter and  Martinsburg.  Elarl/s  successes  called 
for  a  strong  commander  of  the  Union  forces 
to  oppose  him,  and  Gen.  Sheridan  was  selected. 
On  7  August  when  Sheridan  assumed  com- 
mand, near  Harper's  Ferry,  Early's  army  was 
concentrated  west  of  the  Opequon  River,  cover- 
ing Winchester  and  Bunker  Hill.  Sheridan  ad- 
vanced from  Halltown  toward  Winchester,  on 
the  morning  of  the  loth,  and  Early,  abandoning 
Bunker  Hill  and  Winchester,  fell  back  to  Stras- 
burg  to  await  reinforcements  coming  from  Lee's 
army  at  Richmond.  Sheridan  followed  to  Ce- 
dar Creek  on  the  12th.  Early's  reinforcements 
arriving,  Sheridan's  infantry  fell  back  to  Win- 
chester on  the  night  of  the  i6th,  the  cavaliy 
following  next  day.  From  Winchester  Sheri- 
dan, on  the  17th,  fell  back  to  Berryville,  behind 
the  Opequon,  leaving  his  cavalry^  to  cover  the 
withdrawal.  Wilson^  cavalry  division,  Lowell's 
cavalry  brigade,  and  Penrose's  brigade  of  New 
Jersey  infantry,  850  men,  were  ordered  to  cover 
the  flank  of  the  army  in  its  march  from  Win- 
chester to  Berryville.  The  Jersey  brigade  was 
deployed  along  a  small  branch  of  the  Opequon, 
south  of  and  near  Winchester,  with  dismounted 
cavalry  on  the  flanks,  the  remainder  of  the 
cavalry  massed  near  the  town.  Early  had  fol- 
lowed Sheridan  from  Cedar  Creek  and,  in  the 
afternoon  of  the  17th,  his  cavalry  advance  driv- 
ing in  the  Union  cavalry,  was  checked  and  held 
by  the  Jerseymen,  until  Wharton's  division  of 
infantry  attacked  their  right,  and  Ramseur's  theif 
front,  while  Gordon's  division  advanced  against 
the  cavalry.  Under  this  pressure  the  entire 
Union  line  gave  way  about  dark  and  fell  back 
to  Summit  Point.  The  Jersey  brigade  lost  97 
killed  and   wounded  and  about  200  prisoners. 
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The  cavalry  had  about  so  captured.  Early  again 
occupied  Winchester  and  advanced  to  confront 
Sheridan  at  Halltown.  For  some  days  both 
parties  were  feeling  each  other's  lines  and  suf- 
fering some  losses,  and  2  September,  Gen. 
Averell,  who  had  been  guarding  the  crossings  of 
the  Potomac,  south  of  Hancock,  advanced 
through  Martinsburg  to  near  Bunker  Hill, 
where  he  attacked  and  routed  Gen.  Lomax's 
cavalry  division  of  two  brigades,  capturing  2 
battle-flags,  55  prisoners,  some  wagons,  and  a 
herd  of  cattle,  finally  driving  Lomax  nearly  into 
Winchester  next  day,  but  Averell,  in  turn,  was 
■driven  back  by  Rodes'  infantry  division.  On 
the  13th  Gen.  Mcintosh,  with  five  cavalry  regi- 
ments and  two  guns,  started  from  Sheridan's 
lines  near  Berryville,  captured  some  prisoners, 
and  on  approaching  Winchester  caught  sight 
of  an  infantry  line  and  charged  it,  driving  it  to 
a  piece  of  woods,  which  he  surrounded,  cap- 
turing the  8th  South  Carolina  of  Kershaw  s 
division,  with  its  battle-flag.  The  rest  of  Ker- 
shaw's division  advanced  and  Mcintosh  fell  back 
with  his  143  prisoners.  These  minor  encoun- 
ters were  followed  on  the  19th  by  the  greatest 
battle  fought  at  Winchester,  which  to  distinguish 
it  from  other  battles  of  Winchester  is  known 
as  the  battle  of  the  Opequon  (q.v.),  in  which 
.Sheridan  with  38,000  men  defeated  Early's  15,000 
and  drove  him  from  Winchester  up  the  valley, 
not  again  to  return.  From  this  to  the  close  of 
the  war  Winchester  remained  in  Union  posses- 
sion. See  also  Shenandoah  Valley,  Mn-nARy 
Operations  in.  e.  A.  Cabman. 

Winckelmann,  vTnk'el-man,  Johann  _  Jo- 
achim, German  archseologist  and  art  histo- 
rian: b.  Stendal,  Prussia,  9  Dec.  1717;  d.  Trieste, 
Austria,  8  June  1768.  He  studied  theology  at 
Halle,  spent  several  years  as  private  tutor  and 
schoolmaster  and  in  1748  was  appointed  by 
Count  Heinrich  von  Bunau  secretary  in  his  li- 
brary at  Nothnitz,  near  Dresden.  In  175s  he 
joined  the  Roman  Catholic  Church,  and  through 
the  efforts  of  the  papal  nuncio  at  Dresden  was 
enabled  to  visit  Rome.  Here  he  became  libra- 
rian to  Cardinal  Albani,  an  art  connoisseur  and 
collector,  and  gave  the  public  his  ideas  on  an- 
cient art.  The  more  important  of  his  works 
are:  'Geschichte  <ler  Kunst  des  Alterthums' 
(1764);  and  'Monument!  Antichi  Inediti' 
( 176^7-8) ;  with  various  sets  of  letters  on  the 
remains  at  Herculaneum  and  Pompeii.  He 
was  recognized  as  the  leading  authority  in  Eu- 
rope in  the  field  to  which  he  had  devoted  him- 
self. In  1768  he  revisited  Germany,  but  at 
Munich  a  longing  for  Italy  so  overmastered 
him  that  he  determined  to  return.  Going  by 
way  of  Vienna,  he  was  well  received  there,  and 
was  presented  to  the  Empress  Maria  Theresa, 
who  bestowed  rich  presents  on  him.  At  the 
beginning  of  June  he  departed  for  Trieste, 
where,  for  the  sake  of  the  gold  medals  and 
valuables  in  his  possession,  he  was  murdered 
by  a  fellow-traveler,  named  Arcangeli.  The 
robber  was  interrupted,  and  fled  without  secur- 
ing any  booty,  but  was  subsequently  taken  and 
executed.  A  collective  edition  of  Winckel- 
mann's  works  was  published  (1808-20)  and  an- 
other (i82S;-9).  Winckelmann  is  considered  by 
all  authorities  as  the  founder  of  modern  scien- 
tific archaeology,  and  his  conception  of  the  beau- 
tiful elicited  Lessing's  <Laokoon.>  Consult: 
Justi,  'Winckelmann,  sein  Leben,  seine  Werke 
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und  seine  Zeitgenossen>  (1866-72)  ;  John,  <Bi<>- 
graphische  Aufsatze'  (1866) ;  Vogel,  in  <A11- 
gemeine  deutsche  Biographic,*  XLIII.  (1898). 

Wind,  a  current  of  air  established  at  cer- 
tain times  and  places  within  the  body  of  the 
atmosphere  at  large,  and  flowing  during  pe- 
riods longer  or  shorter  in  certain  general  direc- 
tions; such  currents  being  occasioned  chiefly 
by  differences  of  temperature  at  different  times 
or  localities,  and  by  variations  in  the  produc- 
tion and  condensation  of  watery  vapor.  The 
portion  of  the  surface  of  the  globe  over  which 
any  particular  wind,  permanent  or  occasional, 
may  extend,  is  comparatively  small,  as  is  con- 
sequently the  tract  of  the  entire  aerial  ocean 
resting  on  that  surface  that  is  involved.  At  all 
times,  also,  there  are  parts  of  the  atmosphere 
that  are  sensibly  at  rest  or  calm;  and  such  ap- 
parently motionless  tracts  of  air  are  sometimes 
of  very  great  extent.  For  a  statement  of  the  phys- 
ical properties  of  the  air,  see  Atmosphere;  and 
in  reference  to  the  mechanical  principles  of 
equilibrium,  mobility,  and  disturbance  of  a  fluid 
mass  circumstanced  as  is  the  air,  see  Pneu- 
matics. The  atmosphere  is  held  to  the  earth 
only  by  gravity,  and  the  action  of  this  force 
does  not  interfere  with  its  fluidity  or  elasticity, 
nor  with  the  effect  of  any  pressures  acting  at 
points  within  it ;  so  that'  its  parts  have  entire 
freedom  of  motion  about  or  among  each 
other,  and  it  is  in  every  part  sensitive  to  the 
slightest  disturbing  forces.  Since,  however, 
the  globe  with  its  aerial  envelope  is  to  be  re- 
garded as  moving  in  unresisting  space,  and  since 
the  friction  of  the  earth's  surface  upon  the 
lowest  stratum  of  air,  and  of  the  strata  suc- 
cessively one  upon  another,  has  sufficed  to  com- 
municate to  the  entire  body  the  earth's  own 
velocity,  it  follows  that  the  atmosphere,  if  it 
were  left  at  rest  within  itself,  must  partake  of 
the  earth's  movements  as  perfectly  as  if  it  were 
a  solid  part  of  that  body.  The  simplest  of  the 
disturbances  affecting  the  atmosphere  are  the 
movements  of  "atmospheric  waves"  of  greater 
or  less  magnitude  and  duration,  but  of  two 
sorts,  the  daily  and  the  occasional  or  irregular, 
the  occurrence  of  which  is  shown  by  certain 
periodical  or  rare,  but  gradual  variations  of 
barometric  pressure.  From  the  nature  of  the 
medium,  these  waves  are,  as  compared  with 
those  of  water,  on  a  vast  scale.  The  indica- 
tions of  the  barometers  at  stations  scattered 
over  a  large  area  of  country  show  that  these 
waves  move  singly,  and  indicate  their  breadth, 
and  the  direction  and  rate  of  advance ;  a  ^ener- 
ally_  increased  or  maximum  pressure  showing  at 
a  given  time  the  presence  of  the  crest,  while  at 
distances  on  either  side  of  this  a  minimum  pres- 
sure shows  the  margins  or  accompanying 
troughs  of  the  wave.  Of  daily  atmospheric 
waves,_  or  tides,  there  are  two :  ( i )  that  due  to 
attraction  of  the  sun  and  moon,  and  which  in 
periods  and  character  is  therefore  similar  to  the 
oceanic  tides,  but  which,  its  maximum  effect  on 
the  mercury  column  not  exceeding  iVffOf  ah 
inch,  cannot  be  a  cause  adequate  to  produce 
winds ;  (2)  the  heat  tide,  or  elevation  of  a  crest 
of  air  along  a  meridional  line  following  the  sun 
at  no_  great  distance,  while  the  cooling  on  the 
opposite  side  of  the  globe  occasions  the  ad- 
vance_  of  a  corresponding  line  of  depression, 
this  tide  having  therefore^  for  its  period  a  solar 
day,  and  within  that  period  but  a  single  crest, 
instead  of  two  opposite  ones.    Beside  these  pe' 
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riodic  fluctuations,  there  are  occasional  vast  at- 
mospheric waves,  due  perhaps  to  previous  winds, 
to  great  local  disturbances  of  temperature,  or 
to  combinations  of  causes  not  jret  understood. 
The  disturbances  by  heat  that  give  rise  to  or- 
dinary periodical  or  irregular  winds,  are  such 
as  occur  along  certain  latitudes,  or  as  are  local 
and  irregular  altogether.  An  increase  of  tem- 
perature equal  to  50°  F.  dilates  the  air  receiv- 
mg  it  by  only  about  one  tenth  of  its  volume. 
From  the  direct  rays  of  the  sun  air  absorbs  heat 
chiefly  near  the  surface  of  the  earth,  and  ^et 
slowly  even  here,  the  warming  of  the  air  bemg 
more  largely  due  to  secondary  radiation  from 
the  heated  surface  of  the  land  or  water.  The, 
heat  acquired  within  a  given  time  is  usually  by 
a  very  gradual  increase,  and  limited  in  amount. 
If  the  warming  of  the  air  is  quite  uniform  over 
a  large  surface,  the  equilibrium  between  the 
affected  and  the  surrounding  bodies  may  be 
steadily  adjusted  and  preserved,  so  that  no  wind 
shall  result;  and  it  is  a  common  experience  of 
the  hot  season  that,  though  the  air  at  a  place 
may  be  intensely  heated,  or  through  many  de- 
grees within  a  few  hours,  yet  no  wind  may 
occur.  During  subsequent  cooling  of  the  same 
body  of  air  a  wind  is  more  likely  to  arise,  and 
especially  so  if  clouds  form  at  no  great  distance. 
Very  generally,  however,  the  effect  of  heating 
a  tract  of  air  in  excess  over  that  around  it,  is 
to  occasion  expansion  and  diminution  of  den- 
sity; the  column  of  air  so  affected  moves  or 
flows  upward,  and  while  the  effect  of  its  momen- 
tum further  relieves  its  lowermost  portions  of 
pressure,  and  diminishes  the  resistance  they  can 
oppose  to  the  surrounding  air,  the  ascending 
body,  losing  at  considerable  height  its  excess  of 
heat,  acquires  the  density  of  air  at  such  eleva- 
tion, and  flows  over  or  outward,  increasing  the 
weight  and  pressure  of  some  or  all  the  sur- 
rounding portions.  The  lateral  equilibrium  be- 
low is  thus  destroyed,  and  a  double  movement 
of  the  air  established,  the  air  flowing  in  from 
one  or  more  directions  below  the  heated  space, 
and  flowing  out  above.  But  the  momentum 
acquired  in  some  given  direction  by  the  air 
rushing  into  the  affected  space  may  predom- 
inate, and,  the  conditions  of  neighboring  por- 
tions of  air  favoring,  a  wind  may  thus  be  estab- 
lished that  shall  blow  far  beyond  the  point  of 
first  disturbance,  as  well  as  successively^  affect 
portions  of  atmosphere  further  back  of  it,  and 
also  extend  widely,  continuing  for  a  long  time 
before  equilibrium  and  calm  are  restored.  As 
a  well  known  fact,  however,  high  or  widely  ex- 
tending winds  are  more  likeljr  to  arise  just  be- 
fore or  during  storms  in  which  a  considerable 
body  of  watery  vapor  is  condensed  and  precip- 
itated from  the  air,  and  yet  more  likely  to  be 
felt  chiefly  after  such  storms.  Winds  are  also 
known  to  be  produced  in  consequence  of  rapid 
and  great  evaporation,  and  even  during  the 
rapid  formation  of  belts  or  masses  of  cloud 
without  rain.  In  all  the  great  oceans,  however, 
there  are  certain  winds,  called  trade-winds, 
which  always  blow  in  the  same  direction,  though 
with  seasonal  variations  in  the  area  over_  which 
they  blow.  These  are  cold  currents  of  air  con- 
stantly flowing  in  from  the  polar  reg^kjns  to 
replace  the  warmer  and  lighter  air  which  is 
constantly  ascending  from  the  tropical  belt,  and 
which  finds  its  way  back,  at  first  entirely  through 
the  ui>per  strata  of  the  atmosphere,  to  the  re- 
gions in  which  the  cold  currents  take  their  rise. 


The  direction  of  these  winds,  which  is  nearlj 
due  west,  but  slightly  south  or  north,  according 
as  it  is  a  northeast  or  southeast  trade-wind, 
results  from  the  axial  rotation  of  the  earth 
from  west  to  east.  The  general  character  of 
the  air-movement  is  twofold.  There  is  a  move- 
ment from  the  poles  toward  the  equator,  and  a 
return  movement  from  the  equator  to  the  poles. 
In  low  latitudes  the  latter  takes  place  exclu- 
sively in  the  higher  strata  of  the  atmosphere, 
but  in  higher  latitudes  its  effect  is  often  felt 
on  the  surface  of  the  earth.  In  these  latitudes, 
then,  the  winds  may  be  divided  into  equatorial 
and  polar,  the  former  being  as  a  rule  more  or 
less  westerly,  the  latter  more  or  less  easterly. 
The  equatorial  winds  are  distinguished  in  gen- 
eral by  the  highest  temperature,  the  greatest 
degree  of  saturation,  the  most  cloudy  weather, 
the  most  frequent  rainfall,  and  the  lowest  at- 
mospheric pressure;  and  the  polar  by  the  low- 
est temperature,  the  least  degree  of  saturation^ 
the  clearest  weather,  the  least  rainfall,  and  the 
highest  atmospheric  pressure.  This  explains 
why  the  southwest  wind  is  that  which  brings 
the  most  rain,  and  why  a  falling  barometer  is 
as  a  rule  a  sign  of  approaching  rain,  and  also 
why  the  barometer,  as  is  well  known,  usually 
shows  an  upward  tendency  with  an  east  wind. 
Certain  winds  have  a  seasonal  character,  being 
either  confined  to  certain  seasons  of  the  year,  as 
the  harmattan  of  the  Guinea  coast  and  the  ete- 
sian  winds  that  blow  from  the  north  in  summer 
in  the  eastern  part  of  the  Mediterranean,  or 
changing  their  direction  at  certain  seasons,  such 
as  the  monsoons  of  the  Indian  Ocean.  See 
Metkobouwy. 

Wind-flower,  the  delicate  Anemone  nemo- 
rasa,  A.  quinquefolia,  and  other  members  of 
this  genus  of  the  Ranunculacea,  so-called  be- 
cause the  ancient  Greek  name  of  some  plant 
associated  in  Greece  with  the  winds  has  been 
given  to  the  Anemone,  or  because  the  little 
plants  bloom  when  spring  winds  are  rampant 
The  two  species  mentioned  send  up  an  early 
flowering  stem,  bearing  about  its  centre  a  whorl 
of  three  digitately  divided  leaves ;  above  then» 
is  a  solitary  white-petaled  starry  flower,  often 
tinged  with  shell-pmk  on  the  outside.  They 
expand  fully  only  in  sunshine,  and  nod  with 
half-closed  corollas  on  cold,  dark  days,  and  at 
night  The  plants  choose  mossy  stumps  in 
swamps,  or  damp  thickets  for  their  habitat,  and 
have  lar^e  basal  leaves  later  in  summer.  On 
the  prairies  the  red  wind-flower  {A.  mulHMa) 
and  the  pasque-flower  (A.  patens  varnuttal- 
liana)  bear  this  name.  Another  European 
wind-flower  is  Gentiana  pneumonanthe,  a  low, 
blue-flowered  marsh  plant. 

Wind  Instruments,  a  general  name  for 
musical  instruments  played  by  the  human 
breath,  as  the  flute,  the  cornet,  etc.,  or  by  ar- 
tificially produced  currents  of  air,  as  the  or^n, 
harmonium,  etc.,  in  all  of  wliich  the  vibrations 
of  a  column  of  air  produce  the  sound.  The 
wind  instruments  of  an  ordinary  orchestra  are 
usually  divided  into  two  classes:  wood  instru- 
ments and  brass  instruments ;  the  organ  or  har- 
monium being  classed  apart.  The  woods,  some 
of  which  are  partially  composed  of  ivory,  are 
the  piccolo,  flute,  flageolet,  clarionet,  basset- 
horn,  oboe,  and  bassoon.  Their  tone  is  light,  . 
smooth,  and  soft,  and  almost  vocal  in  its  char- 
acter, and  can  be  produced  in  all  the  delkate 
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trescendo  and  diminuendo  shadings.  The 
brasses  comprise  the  cornet-a-piston,  horn, 
trumpet,  trombone,  euphonium,  bombardon,  etc. 
Their  tone  is  somewhat  harder,  and  generally 
more  powerful  and  majestic  than  that  of  the 
woods.  Being  iixed-toned  instruments  (except 
the  trombone)  they  cannot,  like  the  strings, 
play  in  perfect  tune,  and  they  can  only  produce 
one  sound  at  a  time.  For  the  number  of  the 
wind  instruments  and  their  proportion  to 
stringed  and  percussion  instruments  in  an  or- 
chestra, see  Orchestra. 

Wind  Signals.    See  Weather  Signals. 

Windage.     See  Projectiles. 

Wind'ber,  Pa.,  borough  in  Somerset 
G>unty,  on  the  Pennsylvania  and  the  Johns- 
town Passenger  R.R.'s;  about  eight  miles  east 
of  Johnstown.  It  is  in  an  agricultural  and 
coal-mining  region,  and  has  extensive  coal- 
mining interests.  The  Berwind  White  Coal 
Mining  Company  have  lo  operations,  in  which 
are  employed  5,000  persons.  In  the  W.  P.  Kel- 
ley  Brick  Company  works  there  are  about  100 
men;  and  in  the  planing  mills  and  construction 
works  of  the  Pennsylvania  Lumber  and  Con- 
struction Company,  about  80  men  are  employed. 
Other  industrial  establishments  are  a  brewery, 
machine  shops,  coal,  brick  and  lumber  yards. 
The  Lake  Trade  Coal  Company,  which  has 
operations  and  large  coal  holdings  at  Hilliard, 
Butler  County,  has  its  home  office  in  Wind- 
ber.  The  borough  is  well  laid  out;  it  has  wide 
streets  paved  with  brick ;  and  a  number  of  fine 
buildings.  There  are  three  large  public  schools 
containmg  26  rooms.  One  building  was  erected 
in  1903  at  a  cost  of  $50,000.  There  are  two 
banks;  the  Windber  national  bank  has  a  capi- 
tal of  $50,000.  There  are  seven  church  build- 
ings, one  mission,  and  a  strong  Y.  M.  C.  A. 
organization.  The  borough  has  a  municipal 
hall.  The  government  is  vested  in  a  burgess 
and  a  council  of  seven  members.  The  expenses 
annually  of  the  excellent  volunteer  fire  de- 
partment are  $10,000. 

The  Berwind  White  Coal  Mining  Company 
were  chiefly  instrumental  in  establishing  the 
borough,  by  means  of  their  extensive  operations 
and  coal  holdings  in  the  vicinity.  Nearly  all 
their  employees  reside  in  the  borough.  Wind- 
ber was  laid  out  for  an  industrial  centre  and 
an  ideal  residential  town.  The  town  was  plat- 
ted by  J.  S.  Cunningham,  and  in  1900  it  was 
incorporated  as  a  borough.  It  has  water-works, 
electric  lights,  and  two  newspapers.  Pop. 
(1910)  8,oi3.  About  75  per  cent  are  foreign 
born.  Amos  Claar, 

Editor    ^The  Windber  Era? 

Windbreak,  in  agriculture,  rows  of  trees 
planted  along  the  edge  of  fields  of  grain,  or- 
chards, etc.,  to  break  the  force  of  the  wind  and 
to  protect  the  crops. 

Winder,  wln'der,  William  Henry,  Ameri- 
can general:  b.  Somerset  County,  Md.,  18  Feb. 
1775 ;  d.  Baltimore  24  May  1824.  He  was  grad- 
uated from  the  University  of  Pennsylvania  and 
became  a  lawyer  in  Baltimore.  In  March  1812, 
at  the  breaking  out  of  the  War  of  i8i2,  he  was 
appointed  lieutenant-colonel  of  infantry,  and 
was  made  colonel  in  July  of  the  same  year.  He 
led  a  successful  expedition  from  Black  Rock  to 
the  Canada  shore,  28  Nov.  1812;  was  promoted 
to   be   brigadier-general   in   March    1813;    ap- 


pointed adjutant  and  inspector-general  in  May 
1814;  commanded  at  the  battle  of  Bladensburg, 
and  the  unsuccessful  defense  of  Washington, 
in  August  1814;  and  was  honorably  discharged 
in  June  1815.  He  then  resumed  his  law  practice, 
and  was  subsequently  a  member  of  the  Maryland 
senate. 

Windermere,  win'der-mer,  or  Winander- 
mere,  England,  a  lake  in  Lancashire  and 
Westmoreland,  about  ij.  miles  in  length,  and 
from  one  third  of  a  mile  to  a  mile  in  width,  its 
area  being  a  little  over  five  square  miles;  its 
depth  vanes  from  30  to  240  feet.  Its  outlet  is 
the  river  Leven,  which  discharges  its  waters 
into  Morecambe  Bay.  The  lake  is  surrounded 
by  gentle,  well  wooded  eminences,  and  the 
neighborhood  is  noted  for  its  beautiful  scenery, 
celebrated  by  the  Lake  poets,  Wordsworth, 
Coleridge,  and  Southey.  Wordsworth  lived  at 
Rydal  Mount,  about  two  miles  from  the  head 
of  the  lake.  Windermere,  pop.  (1901)  2,379,  'S 
a  small  town  near  the  eastern  shore. 

Wind'galls,  puflfy  swellings  about  the  fet- 
lock-joints of  animals,  particularly  of  horses, 
resulting  from  an  increased  secretion  of  synovia 
arising  from  work,  particularly  on  hard  roads; 
they  are  generally  unassociated  with  any  pain, 
heat,  or  lameness,  and  are  not  generally  con- 
sidered to  be  causes  of  unsoundness.  If  the 
horse  be  young  they  may  disappear  if  the  ani- 
mal, be  allowed  a  long  rest  and  the  parts  blis- 
tered once  or  twice.  Old  horses  having  wind- 
galls  are  generally  kept  at  work,  the  legs  being 
bandaged  when  in  the  stable. 

Windham,  v\nin'dam,  William,  English 
orator  and  statesman:  b.  London  3  May  1750; 
d  there  4  June  1810.  He  was  educated  at 
Eton,  Glasgow,  and  Oxford,  and  was  returned 
to  Parliament  as  member  for  Norwich  in  1784. 
During  the  early  part  of  Pitt's  administration 
he  sat  in  the  opposition,  but  during  the  course 
of  the  French  Revolution  joined  Burke  in  con- 
demning the  revolutionanr  principles,  and  ad- 
vocating the  war  that  Pitt  declared  against 
France.  He  was  secretary-at-war  in  Pitt's  cab- 
inet 1794-1801,  and  under  the  Fox  and  Gren- 
ville  ministry,  which  came  into  oflice  in  Jan- 
uary 1806,  held  the  rank  of  colonial  secretary. 
During  his  tenure  of  office,  which  continued 
till  March  1807,  he  brought  in  and  succeeded 
in  passing  against  strenuous  opposition,  a  mea- 
sure for  reducing  the  duration  of  the  period  of 
enlistment  for  soldiers,  and  making  various  pro- 
visions for  improving  the  condition  of  the  sol- 
dier. Windham  was  a  man  of  thoroughly  in- 
dependent character,  but  his  independence 
sometimes  passed  over  into  eccentricity.  A  col- 
lection of  his  speeches  with  a  <Life>  byAmyot, 
was  published  in  1806;  his  diary,  edited  by  Mrs. 
Baring  in  1866. 

Windliover,  a  name  in  Great  Britain  for 
the  kestrel  (q.v.),  referring  to  its  habit  of  hold- 
ing a  stationary  position  facing  the  wind,  while 
it  searches  the  ground  beneath  it  for  indica- 
tions of  prey. 

_  Windlass,  in  mechanics,  a  machine  for 
raising  weights  from  a  pit,  consisting  of  a  cylin- 
der or  roller  moving  on  an  axle  supported  on  a. 
frame,  and  turned  by  levers  inserted  in  square 
holes  cut  in  the  cylinder,  or  by  a  crank  fitted  on 
to  one  or  both  ends  of  the  axle.  One  end  of  a 
rope  or  chain  is  attached  to  the  cylinder,  and 


Digitized  by 


Google 


WINDMILL 


the  other  to  the  weiglit,  which  is  raised  by 
the  rope  being  shortened  in  passing  round  the 
roller. 

Windmill,  a  machine  for  furnishing  power 
for  grinding  grain,  pumping  water,  or  doing 
other  useful  work,  operated  by  the  wind.  His- 
tory does  not  record  the  date  of  invention  of 
the  windmill ;  but  it  is  known  that  it  was  used 
in  Europe  as  early  as  the  12th  century  a.d.  A 
common  form  of  European  windmill  is  shown 
in  figure  i.    The  sails,  upon  which  the  wind 


sents  its  edges  to  the  wind,  and  is  therefore  not 
affected  by  it ;  a  change  in  the  direction  of  the 
wind  tends  to  cause  rotation  of  the  auxiliary 
wheel  which  in  rotating' brings  the  main  wind- 
wheel  into  proper  relation  with  the  wind.  Be- 
fore the  invention  of  the  auxiliary  steering  wheel, 
and  to  a  large  extent  after  its  invention,  the 
main  windwheel  was  kept  in  position  by  hand. 
In  many  cases  the  whole  tower,  instead  of 
merely  the  upper  part  thereof,  is  made  to  pivot 
about  its  vertical  axis,  this  latter  construction 
being  generally  followed  in  German  practice, 
while  that  above  described  is  common  to  ma- 
chines built  by  the  Dutch.  In  some  very  crude 
windmills  of  the  European  t^e  no  provision 
whatever  was  made  for  changing  the  direction 
of  the  windwheel.  The  speed  of  a  windwheel 
tends  to  vary  with  the  wind  velocity.  In  wind- 
mills of  the  European  type,  where  speed  regu- 
lation is  desired,  it  is  accomplished  by  varying 
either  the  load  or  the  sail  area  exposed  to  the 
action  of  the  wind.  A  friction  brake  is  often 
used  to  vary  the  load,  while  to  vary  the  sail 
area  the  canvas  forming  the  sail  surface  is  rolled 
up  or  unrolled,  or  the  sail  surface  is  formed 
from  slats,  after  the  fashion  of  the  Venetian 
blind,  and  changed  by  opening  or  closing  the 
slats.  The  devices  for  varying  the  sail  area  are 
actuated  either  by  hand  or  by  a  suitable  auto- 
matic governor.  It  is  to  be  observed  that  the 
sails  of  the  European  windmill  occupy  only  a 
small  portion  of  the  area  swept  by  them.  In  the 
American  type  the  sails  are  much  greater  in 
number  and  occupy,  comparatively,  a  much 
larger  part  of  the  area  swept  by  them.  The 
greater  number  of  sails  makes  it  possible  to_  re- 
duce the  diameter  of  the  windwheel,  for  a  given 
power,  considerably  below  that  necessary  inthe 
European  windmill ;  as  a  result  the  American 
windmill  is  much  smaller  than  that  of  Europe. 
The  windwheels  of  the  latter  were  often  as  large 
as  100  feet  in  diameter;  those  of  the  American 
Fig.  I.  type  are  ;;arely  larger  than  30  feet  in  diameter. 

acts  in  driving  the  machine,  consist  of  a  light 
framework  upon  which  canvas  is  stretched. 
The  surface  of  the  canvas  makes  an  angle 
(called  the  angle  of  weather)  with  the  plane 
of  the  windwheel,  and  this  angle  is  usually  about 
18°  at  the  inner  end  of  the  sail,  gradually  de- 
creasing to  about  7°  at  the  outer  end.  The 
length  of  the  sail  is  generally  about  five  sixths 
the  length  of  the  arm,  the  width  of  the  outer 
end  one  third  the  length,  and  the  width  of  the 
inner  end  one  fifth  the  length.  For  proper  ac- 
tion the  axis  of  the  windwheel  shaft  should  be 
parallel  to  the  direction  of  wind.  In  most  cases 
It  is,  however,  inclined  upward  at  an  angle  of 
about  15°  to  permit  the  ends  of  the  sails  to  clear 
the  tower,  and  since  the  direction  of  the  wind  is, 
in  general,  horizontal,  this  condition  for  proper 
action  is  not  fully  realized  in  windmills  of  the 
European  type.  To  allow  the  windwheel  to  be 
turned  as  the  direction  of  the  wind  changes,  the 
upper  part  of  the  structure  is  adapted  to  rotate 
about  the  vertical  axis  of  the  tower,  being  sup- 
ported upon  rollers  at  A,  and  the  auxiliary  wheel 
B  is  provided  to  maintain  it  in  its  proper  rela- 
tion with  the  direction  of  the  wind.  This  auxil- 
iary wheel  is  so  connected,  by  gearing,  with  the 

fixed  part  of  the  structure  that  in  rotating  it  American  windmills  are  built  in  a  very  large 
causes  the  movable  part  of  the  structure  to  turn  variety  of  styles,  some  being  constructed  prin- 
about  its  axis.  When  the  main  windwheel  is  cipally  of  wood,  others  entirely  of  metal.  Each 
properly  directed  the  auxiliary  windwheel  pre-    is,  however,  designed  to  automatically  maintain 
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the  windwheel  in  its  prefer  relation  with  the 
direction  of  wind,  to  deliver  the  power  devel- 
oped either  by  means  of  a  rotating  shaft  or  re- 
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ciprocating  rod,  and  to  automatically  keep  its 
speed  below  a  certain  definite  and  safe  limit  A 
certain  number  of  methods  have  been  devised 
for  each  of  these  operations.  Different  com- 
binations of  these  methods,  together  with  varia- 
tions in  minor  details,  result  in  the  large  variety 
of  styles.  Figures  2,  3,  and  4  show  sev- 
eral windmills  of  the  American  type,  these 
particular  forms  being  selected  because  among 
them  may  be  found  examples  of  each  of  the 
methods  by  which  the  results  before  mentioned 
are  accomplished.  The  windwheel  may  be  held 
in  proper  position  with  regard  to  the  direction 
of  wind  in  three  ways,  namely,  by  means  of  a 
rudder  or  tail,  as  in  figures  2  and  3,  by  means 
of  an  auxiliary  steering  wheel,  as  in  figure  4; 
and  by  the  pressure  of  the  wind  upon  the  wind- 
wheel  itself,  which  is  placed  on  the  opposite 
side  of  the  tower  to  that  from  which  the  wind 
proceeds,  as  in  figure  4.  When  tke  windmill 
is  to  be  used  for  pumping  purposes  exclusively, 
the  power  is,  in  general,  transmitted  from  the 
windmill  to  the  pump  by  means  of  a  reciprocat- 
ing vertical  rod,  as  in  figures  2  and  3.  Those  in 
which  the  pump  rod  makes  one  complete  stroke 
for  each  revolution  of  the  windwheel,  as  in  figure 
4,  are  termed  direct  stroke  windmills;  when  the 
pump  rod  makes  only  a  fraction  of  a  stroke  for 
each  revolution  of  the  windwheel,  as  in  figures 
2  and  3;  the  windmill  is  said  to  be  back  geared. 
The  back  gearing  may  be  accomplished  either 
by  means  of  a  pair  of  spur  gears,  as  in  figure  2, 
or  by  means  of  a  rack  and  pinion,  as  in  figure 
3.  In  pumping  windmills  of  recent  construc- 
tion back  gearing  is  very  largely  employed,  its 
object  being  to  avoid  the  great  shocks  and  vio- 


lent churning  of  the  water  resulting  from  the 
rapid  action  of  direct  stroke  windmills,  and  to 
reduce  the  losses  in  the  pump  due  to  friction 
and  to  backlash  of  the  valves.  When  the  wind- 
mill is  to  be  used  for  general  power  purposes, 
which  may  include  pumping,  sawing,  grinding, 
etc.,  the  power  is  transmitted  through  a 
train  of  gears  to  a  vertical  shaft,  those  of 
this  general  type  being  known  as  geared,  or 
power  windmills.  Any  torque  exerted  by  the 
gearing  upon  the  vertical  shaft  reacts  upon  the 
windmill  itself,  tending  to  rotate  it  out  of  it9 
normal  position  with  regard  to  the  direction  of 
wind.  Neglecting  friction,  the  torque  at  the  ver- 
tical shaft  is  equal  to  that  exerted  by  the  wind- 
wheel  divided  by  the  number  of  turns  which 
the  vertical  shaft  makes  to  one  turn  of  the 
windwheel.  ■Hence  the  effect  of  the  vertical 
shaft  in  disturbing  the  position  of  the  windwheel 
becomes  smaller  in  amount  as  the  ratio  of 
gearing  between  them  is  increased^  and  for 
this  reason  the  ratio  of  gearing  is  in  best 
practice  made  about  six  to  one;  that  is, 
the  vertical  shaft  ;nakes  six  revolutions  to 
one  revolution  of  the  windwheel.  This  high 
ratio  is  also  an  advantage  in  that  it  allows  the 
diameter  of  the  vertical  shaft,  for  a  given  size 
of  windwheel,  to  be  made  considerably  less  than 
that  which  would  be  necessary  with  a  smaller 
ratio. 

When  the  pressure  of  the  wind  upon  the 
windwheel  becomes  so  great  as  to  approach  the 
danger  point,  it  is  lessened  by  reducing  the  sail 
area  exposed  to  the  wind.  In  the  windmill 
shown  in  figure  2  the  windwheel  is  so  placed  that 
a  line  drawn  through  its  centre  parallel  to  the 
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normal  direction  of  the  wind  passes  to  one  side 
of  the  axis  about  which  the  windmill  pivots.  The 
tail  is  in  each  case  supported  upon  the  windmill 
frame  by  the  hinge  joints  C,  C,  and  is  held  in  its 
normal  position  with  reference  to  the  windwheel 
by  the  spring  D.  Wind-pressure  upon  the  wind- 
wheel  tends,  therefore,  to  stretch  the  spring,  and 
it  does  so  when  it  is  sufficient  to  overcome  the 
initial  tension  of  the  spring,  thus  turning  the 
windwheel  so  that  the  wind  acts  obliquely  upon 
it,  and  reducing  the  exposed  sail  area.  The  in^ 
itial  tension  of  the  sprmg  is  so  determined  that 
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k  will  begin  to  stretch  when  the  pressure  of  the 
wind  upon  the  windwheel  approaches  the  safe 
limit  In  the  windmill  shown  in  figure  3  the 
windwheel  is  so  placed  that  a  line  through  its 
centre  parallel  to  the  normal  direction  of  the  wind 
intersects  the  axis  about  which  the  windmill 
pivots.  The  side  vane  E  is  fixed  to  the  wind- 
mill frame,  upon  which  the  tail  is  also  carried, 
being  supported  by  the  hinge  joints,  C,  C.  The 
tail  is  held  in  its  normal  position  with  reference 
to  the  windwheel  by  means  of  the  spring  F. 
Pressure  of  the  wind  upon  the  vane  E  tends 
therefore  to  stretch  the  spring  F,  and  the  spring 
is  so  determined  that  it  will  be  stretched  when 
the  wind  pressure  upon  the  vane  E  approaches 
the  safe  limit.  As  the  spring  is  stretched  the 
position  of  the  windmill  is  changed  so  that 
the  exposed  sail  area  is  redaced,\  in  the  same 


posed  sail  area.  Other  methods  of  regulation, 
involving  centrifugal  governors  or  variations 
from  the  arrangements  above  described,  have 
been  devised,  but  have  not  come  into  extended 
use.  The  particular  mechanical  details  involved 
are  subject  to  very_  wide  variation,  but  the  ar- 
rangements shown  in  the  figures  serve  to  illus- 
trate the  principal  types. 

Windmills  of  the  usual  forms  are,  in  gen- 
eral, mounted  upon  towers  of  heights  ranging 
from  ten  to  a  hundred  or  more  feet,  so  that  the 
wind  which  acts  upon  them  will  not  be  seriously 
affected  by  obstructions  which  may  exist  in 
their  immediate  neighborhood.  Provision  is  al- 
ways made  for  controlling,  or  furling,  the  wind- 
mill from  a  convenient  place  near  the  base  of  the 
tower,  generally  by  means  of  a  wire,  termed  the 
furl-wire.    Furling  is  in  general  accomplished 


Fio.  4. — ^Vaneku  Aermotor. 


manner  as  with  the  windmills  shown  in  figures 
2  and  3.  In  the  windmill  shown  in  figure  4 
it  is  evident  that  any  change  in  the  relative^  po- 
sitions of  the  steering  wheel  and  the  main  wind- 
wheel  will  result  in  a  change  in  the  position  of 
the  latter  relative  to  the  wind.  The  frame  car- 
rying the  steering  wheel  is  pivotally  mounted 
upon  the  frame  which  carries  the  main  wind- 
wheel,  and  is  held  in  its  normal  position  with 
reference  to  it  by  the  coiled  spring  H.  In  the 
ordinary  running  position  the  wind  falls  perpen- 
dicularly upon  the  side  of  the  tail  of  the  steer- 
ing wheel,  and  when  the  pressure  upon  it  ex- 
ceeds the  safe  limit  it  overcomes  the_  resistance 
of  the  spring  and  changes  the  position  of  the 
steering  wheel  so  that  the  wind  falls  upon  its 
face ;  this  causes  the  steering  wheel  to  act,  which 
moves  the  main  windwheel.  so  that  the  wind 
falls  obliquely  upon  it,  thus  reducing  the  ex- 


by  reducing  the  exposed  sail  area  to  such  an 
extent  as  to  prevent  the  action  of  the  windmill. 
The  reduction  of  the  exposed  sail  area  is  in  each 
case  accomplished  in  the  same  manner  as  in  the 
process  of  regulation,  except  that  the  force 
necessary  to  lift  the  weight  or  overcome  the  ten- 
sion of  the  spring  is  applied  _  through  the  fuil- 
wire  and  transmitted  by  a  suitable  arrangement 
of  levers  or  pulleys,  instead  of  being  supplied  by 
the  energy  of  the  wind.  Thus  in  the  wmdmills 
shown  in  figures  2  and  3  a  pull  transmitted 
through  the  furl  wire  is  applied  to  the  tail  in 
such  manner  as  to  bring  it  mto  a  position  paral- 
lel to  the  plane  of  the  windwheel.  In  that  of 
fig^ure  4  the  auxiliary  wheel  is  turned  through 
an  angle  of  90°  by  means  of  a  pull  on  the  furl- 
wire.  It  is  to  be  observed  that  in  each  of  the 
windmills  heretofore  mentioned  the  windwheel 
is  adapted  to  rotate  about  an  axis  the  normal 
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position  of  which  is  parallel  to  the  direction  of 
the  wind.  A  number  of  types  of  windmills 
have  been  devised  in  which  the  windwheel  ro- 
tates about  an  axis,  the  normal  position  of 
which  is  in  a  plane  perpendicular  to  the  direc- 
tion of  the  wind,  but  they  have  not  attained  a 
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suiBcient  degree  of  success  to  warrant  consid- 
ering them  here.  If  A  represents  the  plane 
area,  in  square  feet,  swept  by  the  sails  of  the 
windwheel,  V,  the  velocity  of  the  wind  in  feet 
per  second,  and  8  the  weight  in  pounds  of  a 
cubic  foot  of  the  air,  then  the  weight  of  air 
available  per  second  for  use  by  the  windwheel  is 

WV 
W=AV8,    and   its    energy   is    equal   to   — 

2g 

g  being  a  constant  representing  the  acceleration 
due  to  gravity.  The  power  in  foot-pounds  per 
second  brought  to  the  windwheel  by  this  air  is, 

WV    VA« 
therefore,    L= ^ .     This    expression 

2g  2g 

indicates  that,  other  conditions  remaining  the 
same,  the  power  of  a  windwheel  varies  directly 
as  the  cube  of  wind  velocity,  and  directly  as  the 
area  swept  by  the  sails,  both  of  which  relations 
have  been  substantially  verified  by  experiment. 
In  the  construction  of  windmills  considerations 
of  strength  require  that,  in  general,  the  linear 
dimensions  of  all  of  the  parts  shall  bear  the 
same  proportional  relation  to  each  other,  re- 
gardless of  the  size  of  the  windwheel.  Other 
conditions  being  equal,  the  weight  of  a  wind- 
mill, therefore,  varies  directlv  as  the  cube  of 
the  diameter  of  its  wheel,  while  its  power  varies 
directly  as  the  square  of  the  diameter  of  the 
wheel.  Hence,  in  increasing  the  size  of  wind- 
mills, the  weight,  and  the  consequent  cost  of 
material,  increase  more  rapidly  than  the  capac- 
ity, and  it  is  not,  therefore,  found  practicable  to 
increase  their  size  beyond  a  certain  degree. 
When  a  windmill  is  in  operation  the  air  cur- 
rents which  act  upon  it  are  so  modified  and 
broken  up,  by  their  contact  with  the  sails  and 
other  members,  as  to  render  accurate  mathe- 
matical treatment  of  the  case  impossible,  in  the 
present  state  of  our  knowledge.  For  this  and 
other  reasons,  mathematical  considerations  of 
the  case  are  chiefly  of  theoretic  interest,  and  the 
development  of  the  form  of  the  windwheel 
has  been  due  rather  to  experiment  than  to 
theory. 

The  most  notable  among  the  experiments 
which  have  been  made  upon  windwheels  are 
those  made  about  the  middle  of  the  i8th  cen- 
tury, upon  windwheels  of  the  European  type, 
by  John  Smeaton,  and  those  made  in  1882  upon 
windwheels  of  the  American  type  by  Thomas  O. 
Perry.    In  these  experiments  the  following  im- 


portant facts  were,  among  others,  established: 
(i)  The  maximum  power  which  may  be  ob- 
tained from  a  given  windwheel  varies  directly 
as  the  cube  of  the  wind  velocity.  (2)  The  sail 
speed  of  a  windwheel,  when  developing  its  max- 
imum power,  varies  directly  as  the  wind  ve- 
locity. (3)  The  load  upon  a  windwheel,  when 
developing  its  maximum^  power,  varies  directly 
as  the  square  of  the  wind  velocity.  (4)  The 
capacity  of  a  windwheel  varies  directly  as  the 
square  of  its  diameter.  (5)  The  number  of 
turns  which  a  windwheel  will  make  in  a  given 
time  varies  inversely  as  its  diameter.  (6)  There 
is  nothing  gained  by  having  the  sail  area  of  a 
windwheel  peaitt  than  seven  eighths  of  the 
area  swept  by  the  sails,  and  there  is  little  gained 
by  having  it  more  than  three  fourths  the  latter 
area. 

In  order  that  the  maximum  power  may 
be  obtained  from  a  windmill,  in  winds  of  vary- 
ing velocity,  the  load  must  vary  directly  as  the 
square  of  the  wind  velocity.  In  practice  the 
load  is  seldom,  if  ever,  made  to  var^  in  this 
manner.  The  most  common  form  of  installa- 
tion is  that  in  which  a  pumping  windmill  is 
directly  connected  to  a  single  acting  pump  oper- 
ating under  a  constant  head.  In  such  cases  the 
average  load  during  a  complete  cycle  of  the 
pump  is  practically  constant  regardless  of  the 
wind  velocity.  Moreover,  the  Toad  varies,  in 
general,  from  about  zero  during  one  stroke  to  a 
maximtmi  at  about  the  middle  of  the  other 
stroke.  This  periodic  variation  of  load  is  also 
a  source  of  loss,  especially  when  the  windwheel 
is  rotating  slowly,  and  nie  amount  of  kinetic 
energy  stored  in  it  is  small.  In  the  case  of 
power  windmills  the  load  depends  upon  the 
character   of   the   work.    Some   grain-grinder* 
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for  use  in  connection  with  power  windmills  are 
constructed  so  that  the  gram  is  fed  to  them  by 
centrifugal  action,  and  in  these  instances  the 
load  upon  the  windmill  is  made  to  increase  as 
the  speed  increases. 

Mathematical  Formula. —  In  the  following 
mathematical  discussion  all  differences  of  pres- 
sure and  density  in  and  about  the  windwheel 
are  neglected,  and  friction  between  the  air  cur- 
rents and  the  various  members  of  the  wheel, 
eddies,  and  similar  disturbing  effects  are  also 
neglected.  In  order  that  the  sails  may  derive 
power  from  the  stream  of  air  particles  which 
acts  upon  them,  the  air  particles  must  be  de- 
prived of  a  portion  of  their  velocihr  by  reason 
of  their  contact  with  tlie  sails.  The  general 
manner  in  which  this  decrease  of  velocity  of 
air  particles  occur  is  indicated  in  figure  5. 
The  ideal  conditions  here  indicated  are  assumed 
for  convenience  in  determining  the  maximum 
attainable  efficiency.  Let  V  represent  the  in- 
itial velocity  and  direction  of  the  wind,  and  V4 
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its  direction  and  velocity  as  it  leaves  the  wind- 
wheel.  Both  V  and  Vt  are  assumed  parallel  to 
each  other  and  to  the  axis  of  the  wheel.  Let 
A  =  area  swept  by  the  sails,  and  let  J  ^  density 
of  the  air.  Then  the  weight  of  air  which 
acts  upon  the  sails  per  unit  of  time  is  AVj  S, 
and  the  energy  {pven  up  by  the  air  is, 
AV.»,  AV,8 
V V,'.    But  the  weight  of  air 

brought  to  the  wheel  per  unit  of  time  is  AV8, 

AV« 
and  its  energy  is,  V.    The  eflficiency  of 

2g 

the  wheel  is,  therefore, 
AV.»            AV,» 
V V.» 


E> 


■ig 


2^ 


v.v»— v.» 


AV8 
V» 

V       v» 


v» 


v.» 


^v, 

V 

V» 

Puttinc 

=  0, 

I 

3V,« 

V       v» 

Vx  =  vvqr 

Vi=.S78V. 

That  is,  for  maximum  efficiency,  Vi  should 
be  .5^8  of  V.  Substituting  this  value  in  the  ex- 
pression for  efficiency,  it  becomes 

^      .578  V»- (.578  V)' 

~         v» 

=  .578  — .191,  £  =  .387.  That  is,  the  maximum 
efficiency  attainable  is  38.7  per  cent._  Certain  dif- 
ferences of  pressure  which  exist  in  the  region 
of  the  windwheel  in  operation  tend  to  make  pos- 
sible higher  efficiencies  than  this.  Experiment 
indicates  that  efficiencies  slightly  in  excess  of 
38.7  per  cent  may  actually  be  realized. 

For  perfect  action  between  a  moving  vane 
and  a  stream  of  fluid  particles,  the  direction  of 
the  stream  relative  to  the  vane  must  be  parallel 
to  the  surface  of  the  vane  throughout  the  period 
of  contact,  and  the  velocity  of  the  stream  rela- 
tive to  the  vane  must  be  constant  throughout 
this  period.  This  condition  is  indicated  by  fig- 
ure 8.  In  the  windwheel,  a  section  of  two 
sails  of  which  is  shown  in  figure  7,  it  is  evi- 
dent that,  there  being  no  change  of  relative 
velocity  or  of  density,  all  of  the  air  which  ap- 
proaches the  sail  at  F  cannot  pass  out  at  G, 
owing  to  the  decrease  in  the  width  of  the  pas- 
Uige.    Of  the  air  which  approaches  at  F,  only 


that  part  which  passes  between  points  J  and  K 
is  effective  in  doing  work  on  the  sail,  while  the 
remainder  (that  which  passes  between  H  and 
J)  must  pass  around  the  wheel  and  does  no 
work.  In  view  of  these  facts,  the  theoretical 
efficiency  of  a  given  sail  element  may  be  deter- 
mined by  the  following  graphical  construc- 
tion: Let  B  D  (figure  8)  represenf  the  actual 
direction  and  velocity  of  the  wind.  Let  A  D 
represent  the  actual  direction  and  velocity  of  the 
sails'  motion.  Let  ^  be  the  angle  made  by  the 
trailing  edge  of  the  sail  with  the  plane  of  the 
wheel.  Then  B  A  =  velocity  and  direction  of 
the  stream  of  air  relative  to  the  sail  at  impinge- 
ment, and  B' A' ^  velocity  and  direction  of  the 
stream  relative  to  the  sail  at  escape.  B'A'  is 
equal  in  length  to  B  A.  Now  draw  A'J  parallel 
and  equal  in  length  to  A  D,  and  draw  B'  J. 
Then  B'  J  =  actual  direction  and  velocity  of  the 
stream  of  air  at  escape.  Draw  B"K  perpendic- 
ular to  B'A'  produced.    Then  B''K  is  the  width 


To  determine  the  relation  between  V  and  Vi, 
corresponding  to  maximum  efficiency,  V  may  be 
considered  constant  and  this  equation  then  in- 
vestigated for  maxima  and  minima  by  means  of 

</E       I       3V,» 
th«  calcalus. 
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of  the  stream  of  air  which  acts  upon  the  sail 
element  A  B'.  For  convenience  the  radial 
depth  of  the  element,  and  therefore  of  the 
stream  of  air,  is  assumed  to  be  unity.  If  J  is 
the  density  of  the  air,  the  weight  of  air  which 
acts  upon  the  element  per  unit  of  time  is 
B''K  X  B  A  X  «  (B  A  being  the  velocity  of  flow 
and  B''K  the  area  of  the  stream).  The  original 
velocity  of  this  air  was  B  D,  and  its  final  ve- 
locity B'J.  Hence  the  work  done  by  it.  is  equal 
to, 

B''KXBAXBD'X»     b'kxbaxbT'x* 
2jr  2-?- 

But  the  available  energy  is  equal  to 
"FB'  X  BD  X  BD*X« 


2g 


Hence  the  efficiency  is, 


B'KXBAXBD'X*      B"KXBAXB'j'X» 


£=■ 


2.f 


"ig 


B"B'  X  BD  X  BD  'x» 

2^ 

B"K  X  BA  X  BD'—  B'K  X  BA  X  B'J* 


B"B'  X  BD' 

Daniel  R.  Scholes, 
Of  the  Aermotor  Company,  Chicagf, 
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Windom,  wTn'd6ni,  William,  American 
financier:  b.  Waterford,  Ohio,  lo  May  1827;  d. 
New  York  29  Jan.  1891.  He  was  admitted  to 
the  bar  in  1850,  engaged  in  law  practice  at 
Mount  Vernon,  Ohio,  and  in  1852  was  prosecut- 
ing attorney  of  Knox  County,  Ohio.  He  held 
this  position  for  three  years,  when  he  removed 
to  Minnesota.  Sent  to  Congress  from  that 
State  in  1859,  he  was  re-elected  to  serve  four 
successive  terms,  a  period  of  10  years,  ending 
his  career  in  the  House  in  1869.  He  was  ap- 
pointed to  the  United  States  Senate  in  1870  to 
fill  the  unexpired  term  of  Daniel  S.  Norton,  de- 
ceased, and  was  also  elected  for  the  terms  end- 
ing in  1878  and  1883.  He  resigned,  how- 
ever, in  1881,  to  accept  the  Treasury '  portfolio 
in  President  Garfield's  cabinet,  and  on  his  re- 
tirement from  the  cabinet  after  that  President's 
death  returned  to  the  Senate,  where  he  served 
the  remainder  of  his  term.  He  was  occupied 
with  various  financial  interests  in  New  York 
from  1883-9,  when  he  was  appointed  secretary 
of  the  treasury  in  President  Harrison's  cabinet 
and  occupied  that  position  until  his  death.  He 
was  one  of  the  earliest  exponents  of  the  gold 
standard,  and  was  considered  available  as  a 
Presidential  candidate  in  three  national  con- 
ventions, those  of  1880,  1884,  and  1888. 

Window,  an  open  space  reserved,  as  in  a 
wall,  for  the  admission  of  daylight  into  the 
interior.  (See  also  Dcrmer  Window.)  The 
window  generally  is  in  a  vertical  wall.  The 
opening  may  be  filled  with  plazed  sash  or  case- 
ment arranged  to  open  and  shut,  as  in  the  modern 
houses ;  or  with  glazed  sash  of  wood,  iron,  or 
lead  fixed  firmly  to  the  solid  fra.me  of  the  win- 
dow, or  with  only  a  single  panel  here  and  there 
made  to  open,  as  in  the  case  of  churches  both 
ancient  and  modem;  or  the  space  may  have  a 
slab  of  semi-transparent  stone  let  into  it  through 
which  much  light  may  enter,  as  in  some  Ori- 
ental and  ancient  European  buildings ;  or  a  slab 
of  marble  with  holes  cut  in  it  may  be  inserted, 
or  in  place  of  this  a  continuous  grating,  as  of 
bronze,  both  of  which  were  frequent  in  classical 
Roman  buildings;  or,  finally,  the  space  may  be 
left  without  permanent  filling  of  any  sort,  shut- 
ters being  used  to  close  it  when  needed,  as  in 
many  parts  of  Europe  in  the  Middle  Ages,  and 
as  common  now  in  the  tropics.  Still  a  further 
modification  of  the  last-named  scheme  is  found 
in  those  tropical  houses  which  have  all  the  open- 
ings filled  with  jalousies,  namely,  shutters  with 
slats  (louver  shutters),  some  of  which  may 
even  be  fixed  fast,  while  others  open  on  hinges. 
As  the  climate  becomes  too  warm  forthe  neces- 
sity of  closing  the  windows  at  any  time  in  the 
year,  these  devices  tend  to  replace  solid  shut- 
ters and  casements. 

Architecturally  the  window  is  of  the  greatest 
importance  to  certain  styles,  and  in  others  does 
not  count  at  all._  Thus  in  Grecian  architecture 
there  are  no  windows;  and  in  Greco- Roman 
architecture  the  window  has  never  been  a  con- 
trolling member  because  the  great  windows  of 
the  public  halls  are  commonly  the  lunettes  under 
the  vaulting,  simply  pierced  and  filled  with 
gratings  instead  of  built  up  solid  with  masonry. 
The  window  of  the  ancient  Roman  dwelling, 
also,  so  far  as  we  know  it,  was  of  less  conse- 
quence because  there  were  no  openings  of  any 
great  ?ize  in  the  outer  walls,  and  the  rooms 
opening  inward  upon  the  court  or  garden  were 


more  or  less  without  walls  on  that  side,  a  large . 
doorway  and  a  square  window  above  the  bed- 
place  needing  nothing  but  a  curtain  or  the  like 
to  screen  them.  Even  in  Byzantine  and  Syrian 
art  the  window,  though  beginning  to  be  empha- 
sized by  a  stone  trimming  or  casing,  is  not  that 
which  the  style  depends  upon.  But  in  the  medi- 
aeval styles  of  northern  and  western  Europe  the 
window  is  the  chief  feature  after  the  roofs  with 
their  fixed  slope  and  their  height  above  the  walls 
The  earliest  Romanesque  had  windows,  small 
indeed,  but  with  jambs  richly  molded  in  the 
thickness  of  the  heavy  walls ;  and  the  later  style 
takes  on  some  of  the  variety  and  brilliancy  of 
the  Gothic  work.  The  Gothic  window  in  a 
church  is  the  opening  up  of  the  whole  wall 
space  between  buttress  and  buttress  and  below 
the  vault;  and  this  space  tends  to  be  filled 
with  elaborate  tracery.  Even  apart  from  the 
tracery,  the  moldings  of  the  jamb — often  with 
colonnettes  produced  by  fitting  a  round  mold- 
ing with  capital  and  base,  and  with  sculp- 
ture added  to  the  sill-course  —  may  be  very 
decorative.  In  dwelling-houses  tracery  was 
rare,  but  the  window,  if  large,  was  closed  with 
a  pointed  arch  and  the  head  filled  with  a  slab 
of  stone  pierced  with  a  decorative  opening  and 
supported  by  colonnettes,  or  in  some  other  way 
architecturally  treated.  The  very  numerous 
windows  with  square  heads,  that  is,  with  lintels 
jnstead  of  arches,  are  made  ornamental  by  mold- 
ings, sometimes  very  rich  and  elatiorate,  and 
by  the  free  use  of  colonnettes  to  carry  the  lintels. 
In  the  neo-classic  style  a  curiously  regulated  and 
ordered  system  of  arranging  the  wmdows  be- 
came customary  in  the  early  days  of  the  Re- 
naissance, and  was  completely  developed  in  the 
i6th  century  in  Italy,  and  50  years  later  in  the 
north.  Under  the  name  of  fenestration  this 
ordering  of  the  windows  has  become  a  most  im- 
portant part  of  designing,  especially  in  the  street 
fronts  of  city  buildings.  'The  window-casings 
may  even  be  ornamental  in  themselves,  though 
with  an  ornamentation  not  strictly  belonging 
to  them,  but  borrowed,  as  it  were,  from  other 
parts  of  the  structure :  thus,  small  pediments  are 
used  to  crown  the  window  openings,  and  even 
columns  are  used,  one  on  either  side  of  the 
window  opening,  to  support  these  pediments. 
But  the  main  thing  is  still  the  arrangement  of 
the  windows  in  the  wall  and  the  proportioning 
of  these  openings  and  the  solid  wall  between 
them.  Russell  Sturcis. 

Window  Glass.     See  Glass. 

Window  Tax,  a  tax  formerly  imposed  in 
Great  Britain  on  all  windows  in  houses  (latterly 
above  six  in  number).  It  was  abolished  in 
185 1,  a  tax  on  houses  above  a  certain  rental 
being  substituted. 

Window  Tax  War.  See  United  States, 
Wars  in  the. 

Windsor,  wTn'zor,  Canada,  a  seaport  town, 
capital  of  Hants  County,  Nova  Scotia,  on  an 
inlet  of  Minas  Bay,  and  on  the  Windsor  &  An- 
napolis Railway,  45  miles  northwest  of  Halifax. 
Its  chief  institution  is  King's  College  (q.v.),  or 
Windsor  University,  founded_  in  1788.  It  is  a 
busy  shipping  port,  is  electrically  lighted,  and 
has  a  considerable  export  trade  in  the  gypsum 
and  limestone  of  the  region. 

Windsor,  Canada,  the  largest  town  in  Essex 
County,  situated  on  the  banks  of  the  Detroit 
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River,  opposite  the  city  of  Detroit.  Five  rail- 
ways enter  the  city,  including  the  Grand  Trunk, 
Canadian  Pacific,  Michigan  Central,  Wabash, 
and  the  Ontario  division  of  the  Pere  Marquette. 
The  location  makes  Windsor  one  of_  the  de- 
sirable residential  cities  of  the  continent.  It 
has  10  churches,  lo  schools,  a  Collegiate  in- 
stitute and  Saint  Mary's  Academy.  The  chief 
manufactories  are  the  Canadian  Salt  Co.,  paint 
and  varnish  works,  sash,  door  and  planing  fac- 
tories, boiler  works  and  machme  shops,  with 
various  minor  industries.  It  has  several  miles 
of  paved  streets  and  an  adequate  sewerage  sys- 
tem. There  is  a  rapid  increase  in  population 
which  is  about  17,000. 

Windsor,  Conn.,  town  in  Hartford  County; 
on  the  Connecticut  and  Farmington  rivers,  and 
on  the  New  York,  New  Haven  &  Hartford 
Railroad ;  six  miles  north  of  Hartford.  It  is  in 
an  agricultural  section  in  which  the  chief  prod- 
ucts are  vegetables,  fruit,  and  tobacco.  The 
principal  manufactures  are  worsted  goods, 
paper,  electrical  motors,  knit  goods,  tobacco 
products,  and  dairy  products.  The  educational 
institutions  are  the  Hayden  Hall-Home  School 
for  Girls,  a  town  high  school,  kindergartens,'  10 
public  schools,  and  a  public  library. 

The  first  settlement  was  made  in  1633  by 
William  Holmes  and  companions  from  Ply- 
mouth. They  established  here  a  trading  post 
In  163s  Roger  Ludlow  and  a  colony  from 
Dorchester,  Mass.,  settled  near  the  trading  post 
and  called  the  place  Dorchester.  In  1637  the 
name  was  changed  to  Windsor.  In  1639  Wind- 
sor united  with  Hartford,  and  Wethersfield, 
under  "Fundamental  Orders,*  to  form  the  com- 
monweaiin  of  Connecticut.  Pop.  (1900)  3,614; 
(1910)  4,178.  Consuit:  Stiles,  'Ancient 
Windsor';  'Memorial  History  of  Hartford 
County.* 

Windsor  Locks,  Conn.,  town  in  Hartford 
County;  on  the  Connecticut  River,  and  on  the 
New  York,  New  Haven  &  Hartford  Rail- 
road; about  12  miles  north  of  Hartford.  It 
was  a  part  of  the  town  of  Windsor  until  1854, 
when  it  was  set  off  and  incorporated.  It  is  a 
manufacturing  town;  extensive  water-power  is 
obtained  from  the  Connecticut  by  means  of  a 
canal.  The  chief  industrial  establishments  are 
paper  mills,  cotton  yam  and  thread  factories,  a 
foundry,  machine  shops,  steel  works,  and  silk 
factories.  Other  manufactures  are  furniture, 
trucks,  school  globes,  and  carpet-loom  chains. 
In  1900  (government  ceiisus)  Windsor  Locks 
had  37  manufacturing  establishments,  capital- 
ized for  $2,117,159;  the  annual  output  of  which 
was  valued  at  $1,311,768.  The  principal  public 
buildings  are  Memorial  Hall,  presented  by 
Charles  E.  Chaffee  to  J.  H.  Converse  Post  67, 
G.  A.  R. ;  four  churches,  and  the  public  and 
parish  schools.  It  has  one  bank.  Pop.  (1890) 
2,758;  (1900)  2,997;  (1910")  3.7TS- 

Windsor,  or  New  Windsor,  England,  a 
town  in  Berkshire,  on  the  Thames,  21  miles  by 
rail  west  of  London.  Windsor  and  Eton  (q.v.) 
practically  form  one  town,  which  is  chiefly  in- 
teresting on  account  of  the  castle  and  park,  a 
favorite  residence  of  the  English  sovereigns 
since  the  time  of  William  the  Conqueror.  The 
original  royal  palace,  where  the  Saxon  kings 
lived  before  the  Conquest,  was  at  Old  Windsor, 
about   two  nliles  distant,   but   the  present  site 


was  chosen  and  the  castle  built  by  William: 
later  extensions  were  added  by  Henry  I.  and 
Henry  II.,  but  during  the  reign  of  Edward  III. 
it  was  torn  down  and  rebuilt  by  William  of 
Wykeham,_  Bishop  of  Winchester.  The  new 
castle  received  various  additions  by  the  orders 
of  succeeding  monarchs  until  the  time  of  Queen 
Victoria,  who  restored  and  sumptuously  deco- 
rated Albert  chapel  as  a  memorial  to  the  Prince 
Consort,  Albert.  The  buildings  comprise  upper 
lower,  and  middle  wards,  extending  along  the 
crest  of  an  eminence  rising  43  feet  above  the 
river,  and  covering  12  acres  in  the  Little  or 
Home  Park,  which  is  connected  with  the  Great 
Park  and  adjoining  Windsor  Forest,  the  whole 
occupying  an  area  of  13,000  acres,  56  miles  in 
circumference.  The  lower  ward  on  the  west 
contains  Saint  George's  chapel,  the  Albert 
chapel,  the  houses  of  the  military  knights,  clois- 
ters, etc.;  the  Middle  Ward,  dominated  by  the 
Round  Tower,  rising  to  a  height  of  80  feet, 
built  by  Edward  HI.  to  accommodate  the  round 
table  of  the  Knights  of  the  Order  of  the  Garter, 
containing  the  rooms  which  were  up  to  t66o 
used  as  a  prison ;  the  Upper  Ward  on  the  east, 
comprised  of  the  sovereign's  private  apartments, 
the  library  and  the  long  corridor.  Saint 
George's  Hall,  the  Waterloo  Chamber,  the 
Throne  Room,  and  the  old  Ball  Room,  compris- 
ing the  state  apartments  in  the  Upper  Ward, 
have  valuable  collections  of  paintings,  statuary, 
etc.  Under  Saint  George's  chapel  is  the  burial 
vault  of  several  English  rulers  and  members  of 
the  royal  family.  The  royal  palace  and  the 
mausoleum  of  Frogmore,  Cumberland  Lodge, 
and  Virginia  Water  are  in  the  park.  The  town 
hall  of  Windsor  was  built  by  Christopher  Wren 
in  1658. 

Winddiorst,  Ludwig,  leader  of  the  Catholic 
or  Center  party  in  the  German  Reichstag  from 
1874  to  his  death:  b.  at  Kaldenhof,  near  Osna- 
briick  in  Hanover,  17  Nov.  1812;  d.  Berlin  14 
March  1891.  He  received  his  early  education 
at  the  Caroline  Gyinnasium  in  Osnabriick  and 
studied  law  at  Gottingen  and  Heidelberg.  He 
began  the  practice  of  law  at  Osnabriick.  He  oc- 
cupied various  official  positions  in  connection 
with  German  Courts  of  Law  and  his  talents  and 
impartial  character  were  widely  recognized. 
Politically  he  clung  to  the  opinioh  that  there 
should  be  a  union  of  the  German  states  includ- 
ing Austria.  He  emphasized  the  necessity  for 
the  preservation  of  the  independence  of  the  va- 
rious petty  German  governments  and  of  ab- 
solute freedom  of  religion  and  education.  In 
1851,  he  was  elected  president  of  the  second 
chamber  of  the  Legislature  of  Hanover,  and 
in  1853  became  the  Minister  of  Justice  in  the 
cabinet  of  George  V.  He  held  this  same  port- 
folio ten  years  later.  In  this  position,  his  treat- 
ment of  vexed  questions  between  Catholics 
and  Protestants  called  forth  praise  from  both 
parties.  When  the  reigning  house  of  Hanover 
fell  as  the  result  of  the  war  of  1866,  he  was 
sadly  disappointed,  but  fitted  himself  at  once 
into  the  new  order  of  things  in  the  fatherland, 
by  accepting  election  for  the  town  of  Meppen, 
to  the  Prussian  Lower  House  and  to  the  Reichs- 
tag of  the  North  German  Confederation.  Here 
he  soon  came  to  occupy  a  prominent  place  as  a 
valuable  assistant  of  the  leader  of  the  Catholic 
party,  Mallinckrodt.  At  Mallinckrodt's  death. 
1874,  Windthorst  was  selected  to  replace  him 
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For  nearly  twenty  years,  he  remained  a  success- 
ful leader  of  the  party,  which  under  his  in- 
fluence gradgally  came  to  have  the  balance  of 
power  in  the  Reichstag.  While  he  was  a  devoted 
Catholic,  he  was  an  intense  lover  of  his  country, 
believed  thoroughly  in  the  maintenance  of  the 
Cerman  army  in  order  to  assure  peace,  and  the 
last  speech  that  he  ever  made,  scarcely  a  month 
before  his  death,  was  in  favor  of  a  liberal  pro- 
gramme of  development  for  the  navy.  Once  when 
Vatican  influence  seemed  to  be  used  to  urge 
a  political  measure,  in  which  the  German  govern- 
ment was  very  much  interested,  he  came  out 
distinctly  in  opposition.  Just  before  the  decla- 
ration of  the  infallibility  of  the  Pope,  he  joined 
•with  those  who  thought  the  moment  inoppor- 
tune but  he  was  always  devoted  to  the  Holy  See. 
He  was  the  model  of  a  successful  party  leader; 
an  expert  in  the  management  of  men ;  an  excel- 
lent judge  of  character  and  one  of  the  best 
Parliamentary  debaters  of  the  19th  century.  In 
spite  of  his  years  of  occupation  of  an  influential 
political  position,  he  died  quite  poor.  When 
the  Catholics  of  Germany^  wished  to  recognize 
his  great  services  to  their  cause  by  the  sub- 
scription of  a  large  sum  of  money,  he 
diverted  it  to  the  foundation  of  a  church  in 
honor  of  the  blessed  Virgin  to  be  erected  jn 
Hanover.^  Few  statesmen  have  been  more  bit- 
terly maligned  than  was  Windthorst  at  the  be- 
ginning of  his  career.  After  his  death,  political 
foes  joined  with  friends  in  recognizmg  his 
talents,  his  uprightness  of  character  and  the  ab- 
solute purity  of  his  motives,  besides  his  lofty 
patriotism.  His  great  merit  is  to  have  suc- 
ceeded in  preventing  Bismarck  from  making  the 
Church  merely  a  department  of  state  in  Germany. 
The  Catholic  party  agreed  that  it  was  to  his 
talents  as  a  leader  that  they  owed  most  of  their 
success  in  the  struggle  with  the  German  Chanr 
cellor.  Consult:  Menzenbach,  <  Windthorst' 
(Treves  i8sb)  ;  Knapp,  < Windthorst*  (Manner 
der  Zeit  Serees)  Leipsic  1898. 

James  J.  Walsh,  M.D., 
New  York  City. 

Windward  (wind'ward)  Islands,  a  group 
of  the  West  Indies  forming  the  southern  part 
of  the  Lesser  Antilles,  including  Saint  Lucia, 
Saint  Vincent,  Grenada,  and  the  Grenadines. 
They  are  of  volcanic  origin,  the  larger  islands 
are  mountainous;  the  lower  levels  being  gen- 
erally fertile  and  producing  sugar,  cocoa,  and 
spices ;  logwood  and  other  timber  are  also  ob- 
tained. They  belong  to  Great  Britain ;  the  gov- 
ernor resides  at  Saint  George's,  Grenada.  The 
islands  have  no  common  legislature,  laws,  or 
tariff;  but  there  is  a  common  court  of  ap- 
peal, and  they  unite  for  other  purposes.  See 
also  the  names  of  the  individual  islands  of  the 
group. 

Wine  and  V^e-maUng.  It  may  have 
been  design,  but  it  was  probably  an  accident, 
that  first  led  man  to  crush  or  to  press  grapes 
in  order  to  obtain  a  palatable  and  stimulating 
beverage.  As  long  as  the  juice  is  confined  with- 
in the  grape,  it  becomes  sweeter  and  sweeter  as 
the  fruit  grows  riper  and  riper.  But  when  the 
skin  is  broken  by  crushing  or  pressing,  and 
when  the  juice  is  allowed  to  remain  a  short 
time  exposed  to  warmth  and  air,  it  changes  its 
character  and  develops  new  and  unsuspected 
qualities  or  properties. 


The  series  of  changes  from  the  fresh  grape 
juice  to  an  alcoholic  drink  may  be  best  illus- 
trated by  describing  the  process  briefly  as  fol- 
lows : 

When  the  juice,  or  'must,*  is  exposed  to 
temperatures  ranging  from  59'  F.  to  65°  F.  the 
liquid  very  soon  begins  to  become  turbid,  small 
bubbles  collect  on  the  surface  and  the  grape 
skins,  stems,  and  other  solid  particles,  form  a 
dense  cover  or  "cap"  on  the  top.  Carbonic  gas, 
which  is  developed  in  increasing  quantities,  es- 
capes with  a  loud  bubbling  sound,  and,  as  the 
temperature  rises,  the  juice  appears  as  though 
it  were  really  boiling.  After  a  few  days,  and 
sometimes  after  a  few  hours,  the  ebullition  sub- 
sides and  gradually  the  crust  and  undissolved 
substances  fall  to  the  bottom.  Meanwhile,  the 
must  has  lost  its  sweetish  taste,  and  its  original 
character  and  chemical  composition;  among 
other  things,  it  has  acquired  a  richer,  deeper, 
color,  a  vinous  flavor  and  odor,  and  a  certain 
amount  of  alcohol. 

This  interesting  natural  process,  which  leads' 
to  the  formation  of  alcohol,  was  described  by 
the  term  "fermentation,"  from  the  Latin  fermen- 
turn,  the  root  word  being  fervere,  to  boil.  This 
feature  of  the  phenomena,  whereby  the  evolu- 
tion of  the  gas  makes  the  liquid  appear  to  boil, 
evidently  struck  the  early  wine-makers  and  nat- 
ural philosophers  as  most  important.  It  was  a 
long  time  before  the  true  nature  of  the  process 
of  vinous  or  alcoholic  fermentation  was  clearly 
perceived  and  properly  understood. 

Early  in  the  last  century  (from  1810-25) 
chemical  analyses  by  Gay-Lussac,  Thenard,_and 
De  Saussure  fixed  accurately  the  composition 
of  sugar  in  the  must  and  of  alcohol  in  the  wine. 
In  183s  Cagniard  de  Latour  found  that  the 
globules  were  definite  organisms,  capable  of  re- 
producing themselves  by  budding,  and  thus  ap- 
parently belonging  to  the  vegetable  kingdom. 
He  came  to  the  conclusion  that,  in  the  course 
of  vegetation,  these  globules,  or  "ferments,"  dis- 
engaged carbonic  acid  gas  and  converted  the 
liquid  into  an  alcoholic  liquor. 

This  discovery,  which  is  at  the  basis  of  the 
modem  principles  and  practices  of  wine-making, 
was  confirmed  two  years  later  (1837)  by 
Schwann  at  Jena  and  Kiitzing  at  Berlin.  The 
newly-found  organism  was  regarded  by  some  as 
belonging  to  the  fungi  and  by  others  to  the 
algae.  Meyen  showed  that  the  organism  was  a 
fungus,  and  established  a  new  genus  for  it  under 
the  name  of  Saccharomyces.  In_  other  words, 
the  agents  of  alcoholic  fermentation  are  called 
"yeasts*  and  belong  to  the  order  Saccharomyces. 

Recent  Researches  in  Alcoholic  Fermenta- 
tion.—The  work  of  the  great  chemist  Pasteur 
threw  a  flood  of  light  upon  the  whole  process 
of  fermentation.  His  investigations  extending 
over  a  series  of  years  were  first  summed  up  in 
his  'Studies  on  Wine'  (Etudes  sur  le  Vin), 
published  in  1872,  and  further  in  his  book, 
'Studies  on  Beer>  (Etudes  sur  la  Biere),  pub- 
lished in  1876. 

To  Pasteur  belongs  the  honor  of  establish- 
ing beyond  question  that  fermentations  were  the 
work  of  infinitely  small  organisms  called  "mi- 
crobes." He  classified  and  described  many  of 
these  micro-organisms.  He  divided  them  into 
two  classes:  aerobic,  those  which  can  not  live 
without  the  oresence  of  free  air ;  and  anaerobic, 
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those  which  can  exist  in  the  absence  of  air. 
The  former  saccharomyces  are  found  at  or  near 
the  top  of  the  liquid  during  fermentation;  the 
latter  are  at  work  lower  down  in  the  body  of  the 
liquid. 

The  microscopical  examination  of  the  agents 
of  alcoholic  fermentation  has  revealed  quite  a 
number  of  different  forms  and  varieties.  Some 
25  or  30  types  of  the  genus  Saccharomyces  have 
been  identified. 

The  question  may  very  naturally  be  asked: 
Where  do  these  yeast  organisms  come  from? 
Pasteur  showed  very  clearly  thatthe  ripe  grape 
,  is  covered  with  a  mass  of  micro-organisms. 
These  microbes  collect  on  the  fruit  and  stems, 
and  constitute  the  "  bloom  "  of  the  grape.  Just 
why  they_  should  fix  themselves  on  the  fruit, 
and  remain,  as  it  were,  in  readiness  to  be  trans- 
formed from  their  dormant  state  to  one  of  great 
activity  when  carried  into  the  juice  of  the  fruit 
is  a  mystery.  At  the  same  time  a  great  number 
of  other  and  less  desirable  yeast  cells  (bacteria) 
become  submerged  in  the  grape  juice,  or  must, 
and  these  foreign  yeasts  are  the  ones  that  give 
the  wine-maker  trouble,  and  lead  to  many  dis- 
eases of  wine. 

Cultivated  and  Selected  Yeasts  in  Wine- 
making. —  A  brilliant  Danish  chemist,  Emil  Chr. 
Hansen,  took  up  the  study  of  alcoholic  fermenta- 
tions and  "disease  ferments,*  where  Pasteur  left 
off.    He  brought  out  many  new  facts  with  re- 

fard  to  the  many  different  races  or  species  of 
accharomyces,  which  gave  very  different  char- 
acters to  beers.  Hansen  found  that  it  was  prac- 
tical to  separate  and  cultivate  the  better  species 
or  races  of  brewer's  yeasts.  With  great  skill 
and  much  care  he  was  able  to  select  two  varie- 
ties of  "low"  yeast  and  then  he  worked  out  a 
method  for  the  pure  cultivation  of  yeast. 

The  use  of  pure  cultivated  yeasts  has  been 
attended  with  good  results  in  wine-making. 
Musts  have  been  prepared  with  pure  yeasts  and 
have  been  compared  with  musts  .fermented  at 
the  same  time  without  such  yeast  In  most 
cases  the  pure-yeast  wine  has  been  regarded  as 
superior  to  the  other.  One  practical  value  of 
employing  pure  cultivated  yeasts  in  wine-mak- 
ing is  that  under  proper  conditions  they  will 
control  the  progress  of  fermentation,  and  thus 
overcome  the  influence  of  the  undesirable  organ- 
isms in  the  must,  such  as  mold-fungi,  wild 
yeasts,  bacteria,  and  mycoderma.  By  using  se- 
lected yeasts  from  celebrated  vintages,  wine- 
makers  have  been  able  to  obtain  finer  flavors 
and  bouquets,  all  of  which  adds  to  the  quality 
■  and  value  of  their  product. 

Fermentation  and  Enzymes. —  In  order  to 
grasp  and  properly  understand  the  various  prob- 
lems connected  with  the  phenomena  of  fermen- 
tation, it  is  necessary  to  say  something  about 
its  relation  to  enzymes.  The  term  "enzyme*  is 
now  used  to  indicate  the  soluble  ferments  se- 
creted or  formed  in  the  yeast  cell.  Pasteur's 
theory  makes  ferrnentation  a  vital  act,  depending 
on  a  living  organism.  Recent  discoveries  show 
fermentation  to  be  also  a  chemical  act.  A  few 
years  ago  the  German  chemist,  Biichner,  proved 
that  alcoholic  fermentation  can  be  carried  out  by 
a  soluble  ferment  which  is  extracted  from  the 
yeast  cell.  So  that  we  can  have  the  phenomena 
of  fermentation  without  the  growth  and  multi- 
plication of  yeast  cells.  To  this  enzyme  in  the 
yeast  extract  Buchner  has  given  the  name 
gymase. 


The  effect  of  these  recent  discoveries  in  fer- 
mentation may  be  very  great  and  far-reaching, 
and  just  what  practical  form  they  will  take  in 
wine-making  and  other  industries  it  is  impos- 
sible to  predict. 

The  Vintage. —  The  word  "vintage*  has  come 
to  have  quite  a  wide  signification.  It  may  be 
used  to  include  three  distinct  steps:  (i)  the 
gathering  of  the  grapes;  (2)  the  processes  of 
fermentation,  and  (3)  the  general  cellar  opera- 
tions connected  with  the  care  and  handling  of 
the  new  wine. 

The  practices  of  wine-makers  are  different 
in  different  countries,  and  in  different  localities 
of  the  same  country.  This  is  owing  to  difference 
in  soils,  climates,  conditions,  varieties  of  grapes 
used,  and  in  the  kinds  or  types  of  wines  to  be 
produced.  And  yet,  the  main  principles  which 
give  the  best  results  in  practice  in  one  country 
are  practically  the  same  in  any  other  country 
where  wine  is  made. 

It  should  be  borne  in  mind,  however,  that 
wine-making  is  partly  an  art  and  partly  a  science. 
As  such,  it  can  not  be  learned  and  mastered  by 
reading,  or  from  books.  The  best  we  can  here 
do  is  to  describe  briefly  some  of  the  more  im- 
portant details  connected  with  the  manufacture 
of  wines. 

Gathering  of  the  Grapes. —  The  general  rule 
is  that  grapes  should  not  be  gathered  till  they 
have  reached  a  state  of  complete  maturity.  This- 
condition  is  shown  by  certain  well-known  indi- 
cations, such  as  the  brownish  color  of  the  stem, 
the  softening  of  the  berry,  and  its  easy  separa- 
tion from  the  stem,  the  skin  is  translucent,  the 
juice  becomes  sweet,  thick,  and  somewhat  sticky. 

The  wine-maker  determines  the  best  time 
for  gathering  the  grapes  by  using  various  instru- 
ments, known  as  a  must-scale,  mustimeter,  glu- 
cometer,  etc.  They  are  employed  for  the  pur- 
pose of  finding  out  the  saccharine  richness  or 
strength  of  the  grape  juice,  or  must.  To  judge 
of  the  sugar  content  of  the  grapes  a  few  bunches 
representing  the  average  condition  are  first  gath- 
ered, the  juice  is  expressed  and  strained  through 
a  cloth,  collected  in  a  suitable  receptacle,  and 
then  the  must-scale  is  carefully  dropped  into  it 
The  quality  of  the  must  will  be  indicated  on  the 
stem  of  the  scale.  The  grapes  should  be  tested 
from  day  to  day  until  the  density,  as  shown  on 
the  scale,  remains  stationary,  when  it  is  time, 
as  a  rule,  to  gather  the  crop. 

The  oldest  scale,  that  of  Baume,  was  de- 
vised to  indicate  the  specific  gravity  of  liquids, 
or  their  weight,  as  compared  with  that  of  water. 
Later  scales  give  the  density  of  the  liquid  direct, 
the  density  of  water  being  indicated  by  0.  The 
glucometer  invented  by  Dr.  Guyot  is  very  con- 
venient and  is  used  by  the  French  wine-makers. 
This  scale  indicates  at  once,  the  degree  Baume, 
the  quantity  of  sugar  in  the  must  per  hectolitre, 
and  the  amount  of  alcohol  that  will  result  from 
the  fermentation  of  the  must  per  hectolitre.  The 
Salleron  mustimeter  is  another  very  useful  in- 
strument, highly  regarded  by  French  wine- 
makers.  The  instruments  mostly  used  in  this 
country  are  Oechsle's  must-scale  and  Balling's 
saccharometer.  All  the  different  must  scales 
are  also  used  during  fermentation  to  determine 
when  the  sugar  contained  in  the  must  has  'oeen 
entirely  transformed  into  alcohol. 

Composition  of  the  Must. —  A  very  good  idea 
of  the  qualities  of  a  good,  average  must  may  be 
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Seined  from  the  following  table  prepared  by  Dr. 
Guyot : 

Water     78. 

Crape   sugar    (glucose) 30. 

Free  acids    (tartaric  and  tannic,  etc.) 0.25 

Bt-tartrate    of    potash 1.50 

Mineral    salts    o.ao 

Albuminous    substances  ) 

Essential   oils  > 0.05 

Mucilaginous  and  starchy  substances ) 

Total     100.00 

It  should  be  pointed  out  that,  of  course, 
these  different  ingredients  are  not  always  in  the 
same  proportion ;  that  some  of  them  may  rise 
to  double  the  average  quantity  above  given,  or 
may  fall,  in  some  cases,  to  one  fourth  of  it.  In 
brief,  the  composition  of  the  must  varies  ac- 
cording to  the  variety  of  grape,  degree  of  ma- 
turity, kind  of  soil,  climate,  etc. 

After  water,  grape  sugar,  or  glucose,  is  the 
most  important  element  of  the  must.  By  the 
agents  of  fermentation,  it  is  transformed  prin- 
cipally into  alcohol  and  carbonic  acid.  This 
transformation  is  represented  by  the  following 
.  chemical  formula : 

C.HijO,  =  2CjH,0  -f-  2CO, 
Grape  sugar.     Alcohol.        Carbonic 
anhydride. 
There  remains  a  very  small  proportion  of  gly- 
cerine and  succinic  acid,  and  matters  dissolved 
in  the  liquid.    According  to  Pasteur,  100  parts 
of  glucose  yield  through  fermentation:     Alco- 
hol, 4846;  carbonic  acid,  46.67;  glycerine,  3.20; 
succinic  acid,  .61,  and  other  substances  left,  1.03. 

The  organic  acids  and  acid  salts,  while  they 
exist  in  very  small  proportions,  have  great  in- 
fluence on  the  course  of  fermentation  and  the 
quality  of  the  product.  The  must  of  grapes 
picked  too  soon  will  contain  an  excess  of  acids 
and  a  corresponding  lack  in  sugar;  while  in 
overripe  grapes  there  will  be  much  sugar  but 
a  deficiency  in  acids.  Therefore,  wine-makers 
endeavor  to  correct  such  imperfections  by  water- 
ing the  must,  or  by  adding  su^r,  or  by  adding 
tannic  or  tartaric  acids,  etc.  To  determine  the 
acidity  of  musts,  several  instruments,  or  acid- 
imeters,  have  been  invented.  Most  of  them  re- 
quire considerable  skill  and  knowledge  _  to  be 
properly  used,  but  the  Dujardin  Acidimetric 
Tube  will  answer  for  all  practical  purposes. 

The  other  substances  contained  in  the  must 
—  albuminous  matters,  etc. —  contribute  to  the 
formation  of  extractive  matters,  after  having 
served  to  feed  the  yeast  organism. 

yinification. —  The  French  word  'vinifica- 
tion*  is  a  convenient  and  common  term  used  to 
cover  the  details  of  wine-making.  The  special 
treatments  of  the  must,  result  in  different  Icinds 
of  wines. 

Thus,  we  have  two  distinct  classes:  (i) 
•Dry"  wines,  and  (2)  sweet  wines. 

Diy  wines  are  those  in  which  the  sugar  has 
been  fermented  out. 

Sweet  wines  are  those  which,  after  their  ac- 
tive fermentation,  still  retain  a  quantity  of  sugar. 
Many  of  the  sweet  wines  are  fortified  by  the  ad- 
dition of  alcohol. 

Wines  are  often  classed  as  «still»  and  'spar- 
kling." 

_  Still  wines  are  those  in  which  the  carbonic 
acid  gas  has  wholly  escaped.  Sparkling  wines 
are  those  which  hold  a  greater  or  less  amount 
of  carbonic  acid  gas. 

It  is   useful   and  convenient  to  make  two 


classes,  namely  (a)  red  wines,  and  (b)  white 
wines.  Red  wines  are  produced  from  red  or 
other  colored  grapes,  the  color  being  extracted 
from  the  skins  during  fermentation.  The  color- 
ing matter  is  purplish  blue,  but  is  changed  to 
red  by  the  acids  in  the  must.  White  wines  are 
produced  from  both  white  and  colored  grapes. 
In  order  to  avoid  dark  color,  the  must  is  quickly 
spparated  from  the  skins  and  other  solid  parts 
of  the  grape.  The  making  of  white  and  other 
special  wines  requires  special  treatments,  which 
need  not  be  here  described.  The  following  is 
briefly  the  method  of  vinification  of  red  wines: 

Crushing. —  The  ancient  method  consisted  in 
tramping  the  grapes  with  the  bare  feet  or  with 
heavy  boots  in  a  big  trough  from  which  the 
juice  ran  as  it  was  expressed.  While  this  old- 
fashioned  method  still  obtains  in  a  few  districts 
in  Europe,  it  has  been  superseded  there  and  in 
this  country  by  machines,  which  are  called 
"crushers."  There  are  several  kind  of  mechan- 
ical crushers,  but  the  type  most  generally  used 
consists  of  a  hopper  beneath  which  revolve  two 
grooved  cylinders. 

The  grapes  when  dumped  into  the  hopper 
are  then  crushed  between  the  rollers,  which  only 
break  the  skins  without  crushing  ttie  seeds. 
They  next  pass  into  the  stemmer. 

Stemming. —  Formerly  done  by  hand,  or  by 
a  rake  over  a  sieve  or  screen,  the  stems  are  now 
removed  by  machines  in  a  very  ingenious  man- 
ner. The  g[rapes  after  passmg  through  the 
crusher  fall  into  the  stemmer.  The  stems  are 
carried  to  one  end  of  the  machine,  where  they 
are  discharged;  the  seeds,  skins,  pulp,  and  juice 
escape  through  the  bottom,  and  are  conveyed 
by  chutes  into  the  fermenting  tanks,  which  are 
usually  on  the  floor  tmdemeath. 

Stemming  has  its  advocates  and  opponents. 
The  advantages  claimed  for  stemming  are  that 
it  facilitates  the  free  access  of  air  and  so  helps 
the  fermentation,  especially  in  case  of  damaged 
vintages;  that  stemmed  wmes  have  more  finesse 
and  are  more  alcoholic  than  wines  from  un- 
stemmed  grapes.  In  the  South  and  Southwest 
of  France  wine-makers  seldom  stem  their  grapes. 
As  a  rule  grapes  are  stemmed  in  the  leading 
wineries  in  our  Eastern  States  and  in  California. 

Fermenting  Tanks  or  Vats. —  These  are  gen- 
erally made  of  oak,  although  in  California  red- 
wood has  been  generally  adopted.  The  capaci- 
ties of  fermentmg  tanks  vary  from  1,000  to 
10,000  gallons,  or  more. 

There  is  a  difference  of  opinion  among  wine- 
makers  as  to  whether  the  must  should  be  fer- 
mented in  open  or  in  closed  vats.  For  open  vats 
it  is  claimed  that  the  fermentation  is  generally 
more  rapid  and  complete,  the  wine  is  better 
colored,  etc.  Against  the  open  vat,  it  is  urged 
that,  the  exposure  to  the  air  transforms  the 
alcohol  in  the  "head"  or  cap,  which  is  raised 
to  the  top  by  fermentation,  into  acetic  acid  and 
thus  injures  the  wine.  An  easy  way  to  over- 
come this  objection  is  by  having  a  false  head 
resting  on  the  cap,  and  thus  keep  it  submer«[ed 
during  the  fermentation.  The  best  practice 
would  seem  to  be  in  having  a  submerged  head 
fermentation. 

Duration  of  Fermentation. —  This  depends  on 
a  number  of  conditions,  such  as  the  amount  of 
sugar  in  the  must,  the  activity  of  the  ferments, 
the  temperature  of  the  vat,  etc.  It  may  be  com- 
pleted in  two  or  three  days,  or  it  may  run  on 
for  IS  or  20  days. 


Digitized  by 


Google 


WINE  AND  WINE-MAKING 


Three  distinct  phases  of  fermentation  will 
be  observed :  ( i )  The  first  day  or  two  when  the 
ferments  are  multiplying;  (2)  the  tumultuous 
fermentation,  accompanied  by  a  violent  bubbling 
of  the  liquid  and  a  rise  in  temperature,  and  (3) 
the  active  but  relatively  quiet  fermentation. 

As  a  general  rule,  the  more  rapid  the  fer- 
mentation the  better  is  the  result.  In  the  South- 
ern States  and  in  southern  California  the  pro- 
cess may  be  completed  in  one,  or  two  days.  In 
the  northern  or  temperate  climates  the  time  will 
run  from  seven  to  ten  days. 

The  InAuence  of  Temperature. —  As  we  have 
already  indicated,  temperature  exerts  a  con- 
trolling influence  on  fermentation.  The  yeast 
works  best  in  temperatures  ranging  from  59°  F. 
to  75'  F.  Below  59°  its  action  is  very  feeble  and 
slow;  above  75°  fermentation  becomes  retarded 
and  even  stops  if  the  temperature  passes  much 
above  90°. 

Thus,  wine-making  both  in  very  hot  and  in 
very  cool  climates  often  presents  many  difficul- 
ties to  be  overcome.  The  must  frequently  be- 
comes what  is  called  "stuck" —  that  is,  fermenta- 
tion ceases  before  all  the  sugar  is  transformed 
into  alcohol. 

If  the  trouble  comes  from  too  low  a  tempera- 
ture, the  remedies  are:  (i)  To  raise  the  tem- 
perature by  heating  part  of  the  must;  (2)  to 
heat  up  the  fermenting  room;  (3)  to  increase 
the  activity  of  the  yeast  by  adding  sediment 
from  vats  already  through  fermentation,  and 
(4)  to  stir  up  the  pomace  so  as  to  bring  the 
germs  in  contact  with  the  air,  as  the  yeast  is 
always  "greedy  for  oxygen." 

When  the  temperature  of  the  must  in  the 
vats  rises  too  high,  it  is  necessary  to  lower  the 
temperature  in  one  way  or  another.  Several 
methods  are  employed  for  cooling  the  must. 
Among  these  we  may  mention  the  use  of  shal- 
low vats,  racking  off,  and  refrigerating  systems. 
The  difficulties  of  wine-making  in  our  Southern 
States  and  in  Southern  California  can  be  over- 
come only  by  the  adoption  of  a  suitable  system 
for  cooling  musts. 

The  success  of  the  wine-maker  will  always 
depend  on  his  success  in  being  able  to  control 
the  progress  of  fermentation.  Therefore,  he 
should  be  able  to  control  the  temperature,  which 
during  fermentation  has  a  most  important  in- 
fluence (i)  on  the  yield  in  alcohol,  (2)  on  the 
qualities  of  wine,  and  (3)  on  the  keeping  qual- 
ity of  wines. 

Drawing  off  the  Wine. —  Active  fermentation 
can  be  recognized  as  being  over,  by  the  falling 
of  the  temperature,  the  settling  down  of  the 
solid  mass,  or  marc,  by  the  clearing  of  the 
liquid,  and  the  vinous  taste  and  smell.  The 
new  wine  will  show  from  0°  to  a*  by  Balling's 
saccharometer,  nearly  all  the  sugar  having  been 
transformed  into  alcohol.  It  is  either  run  into 
a  large  tub  and  emptied  into  casks,  or  it  is 
pumped  into  casks.  The  drawing  off  of  the  new 
wine  leaves  in  the  vat  the  "marc,"  which  con- 
tains a  considerable  quantity  of  wine.  The  marc 
when  pressed  furnishes  what  is  known  as  "press- 
wine*;  this  represents  usually  about  one  fourth 
of  the  product,  and  the  vat-wine  three  fourths. 

Wine  Presses  and  Press  IVines. —  It  is  not 
necessary  to  enter  into  a  detailed  description  of 
the  different  forms  of  wine  presses.  They  are 
worked  by  a  screw  or  by  hydraulic  pressure  to 
be  operated  either  by  nand  or  steam  power. 
Where  grapes  are  handled  on  a  large  scale,  as 


in  some  sections  of  France  and  California,  con- 
tinuous presses  of  recent  invention  are  used. 
They  are  composed  of  two  or  more  cylinders, 
worked  as  crushers,  and  after  passing  through 
these  cylinders  the  grapes  are  carried  by  a 
screw,  which  forces  them  in  a  perforated  hori- 
zontal cylinder,  terminating  in  an  orifice  through 
which  the  marc  in  a  compact  cake  is  expelled. 
Even  the  best  presses  are  not  perfect  as  far  as 
the  yield  or  quality  of  the  wine  is  concerned. 
Recent  experiments  show  that  the  marc  can  be 
exhausted  without  presses. 

The  first  run  from  the  press  is  of  course  the 
best.  It  is  often  mixed  with  the  vat  wine.  The 
second,  third  and  fourth  lots  are  inferior,  and 
seldom  mixed  with  the  other  wine;  the  last 
run  is  used  for  making  vinegar  or  brandy. 

Utilisation  of  the  By-Products. —  From  the 
husks  and  lees  are  obtained  the  following  prod- 
ucts: Second  wines,  "Piquettes,"  and  by  distil- 
lation, brandies  and  tartar.  The  second  wines 
are  produced  by  adding  water  to  half  the  amount 
of  the  wine  already  drawn  off,  sufficient  sugar 
to  give  from  6  to  7  per  cent  of  alcohol,  and 
tartaric  and  tannin  when  acidity  is  needed.  The 
piquettes  are  sour  wines  obtained  by  adding 
pure  water  to  the  marc,  before  or  after  press- 
mg;  the  cask  is  filled  and  closed.  In  course  of 
time  a  "wine*  having  from  3  to  4  per  cent  of 
alcohol  is  produced,  but  it  will  not  keep  long. 
This  is  the  cheap  but  healthful  drink  so  largely 
consumed  by  the  peasants  and  working  people  in 
France. 

Brandies. —  They  are  obtained  either  by  dis- 
tilling the  marc  direct,  or  b^  the  distillation  of 
a  piquette  wash.  The  best  kmd  of  brandy  of  the 
Cognac  type  is  produced  by  distillation  of  a 
sound,  dean  wine.  This  process  of  distillation 
requires  improved  stills  and  special  treatment. 
The  "wash"  for  brandy  spirits  is  obtained  by 
running  water  into  a  tank  filled  with  the  marc, 
or  pomace;  the  overflow  is  allowed  to  run  into 
a  second  tank  containing  pomace,  and  the  over- 
flow from  this  tank  passes  into  a  third  tank 
fijled  with  pomace.  It  is  seldom  profitable  to 
distil  the  wash  unless  it  contains  from  S  to  7 
per  cent  alcohol. 

Tartar. —  This  is  extract  from  the  lees,  or 
deposited  as  a  crust  in  the  vats.  It  is  obtamed 
by  causing  a  mixture  of  the  marc  and  water  to 
boil_  slowly  for  an  hour  or  so,  when  the  boiling 
liquid  is  drawn  off  and  cooled  the  tartar  crys- 
tallizes out.  From  the  crude  product  is  mana- 
factured  "cream  of  tartar,"  and  tartaric  acid. 

Manufacture  of  White  Wine.— The  making 
of  white  wine  differs  from  that  of  red  wine 
principally  in  the  matter  of  not  having  fer- 
mentation of  the  must  take  place  in  contact  with 
the  skin  and  solid  part's  of  the  grape.  Two 
processes _  are  to  be  taken  into  account:  (i) 
The  making  of  white  wine  from  white  grapes, 
and  (2)  the  making  of  white  wine  from  red  or 
dark-colored  grapes.  The  first-named  process 
is  of  course  the  easiest  one.  Bt-iefljr  stated,  it 
consists  in  crushing  the  grapes,  draming  them, 
putting  the  drained  marc  in  the  press,  and  then 
leaving  the  juice  from  both  of  the  operations  to 
ferment.  The  main  thing  is  to  get  the  liquid 
free  from  impurities,  as  white  wine  should  be 
perfectly  clear.  The  usual  method  is  to  allow 
the  must  to  settle  and  the  suspended  impurities 
to  be  deposited.  _The  liquid  must  therefore  be 
kept  perfectly  still  for  the  required  time;  in 
other  words,  it  is  kept  from  starting  into  fer- 
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mentation.  This  is  accomplished  by  the  process 
called  'sulphuring.*  The  effect  of  applying  sul- 
phurous acid  to  the  must  is  to  paralyze  the  ac- 
tion of  the  ferments  or  yeasts. 

After  the  must  has  become  clear,  it  is  sep- 
arated from  the  deposit  and  run  into  the  vat  to 
undergo  fermentation.  During  this  process  the 
must  should  be  aerated  as  much  as  possible  in 
order  to  drive  off  all  odor  of  the  sulphurous 
acid,  as  well  as  to  encourage  the  activity  of  the 
yeast  The  fermentation  starts  slowly  and  is 
always  less  vigorous  than  in  case  of  red  wines. 
When  the  fermentation  is  over,  the  white  wine 
should  be  racked  and  put  in  casks  which  have 
been  lightly  sulphured  and  allowed  to  remain 
tmtil  perfectly  cleared. 

The  manufacture  of  white  wine  from  red  or 
dark-colored  grapes  is  attended  with  much  more 
difficulty  and  labor  than  in  the  process  of  using 
white  grapes.  Without  going  mto  details,  the 
main  points  to  be  observed  are:  (i)  To  avoid 
breakmg  the  skins  of  the  grapes,  and  thus  start 
fermentation  before  crushing ;  (2)  to  proceed 
rapidlv  with  the  work  of  crushing  and  press- 
ing; (3)  to  crush  the  grapes  so  as  not  to  free 
the  coloring  matter  in  the  skins;  (4)  to  sup- 
press all  traces  of  coloring  matter  in  the  must, 
and  separate  the  suspended  impurities  by  the 
method  above  described.  It  is  the  opinion  of 
expert  wine-makers  that  in  order  to  obtain  the 
best  results,  white  wine  should  be  made  from 
both  white  and  red  grapes. 

Sweet  Wines. —  The  familiar  French  term 
for  sweet  wines  is  vins  de  liqueur.  These  wines 
are  the  result  of  manipulation;  that  is  to  say, 
sweet  wines  are  not  obtained  by  the  plain  and 
simple  process  of  fermentation  of  fresh  grapes, 
but  they  .have  more  or  less  alcohol  added,  and 
in  some  cases  supr  is  added.  The  best-known 
typts  pi  sweet  wmes  are :  Port,  Sherry,  Tokay, 
Madeira,  Malaga,  etc. 

Port  Wine. —  Wines  of  this  type  are  pro- 
duced by  fermenting  the  must  down  to  6  to  8 
deg.  of  sugar,  and  then  from  4  to  7  per  cent 
alcohol  is  added  to  arrest  further  fermentation. 
This  will  give  a  wine  having  a  strength  of  from 
14  to  IS  deg.  alcohol.  In  the  following  spring 
the  wine  is  racked,  and  from  2  to  3  deg.  more 
of  alcohol  added.  Thus,  in  the  course  of  a  year 
or  so  Port  wine  is  gradually  brought  m^,  or 
•fortified,*  to  20  and  22  per  cent,  alcohol.  Con- 
tributing to  the  final  result  are  the  methods  of 
"blending,"  whereby  color,  body,  flavor,  bou- 
quet, etc.,  are  obtained. 

Sherry  Wine. — Our  word  *Sherry*  is  derived 
from  the  Spanish  name  Xeres,  and  this  type  of 
wine  was  originally  produced  and  shipped  from 
the  town  of  Xeres.  It  is  made  from  several  va- 
rieties of  white  grapes  grown  in  the  province 
of  Andalusia.  The  usual  Spanish  custom  is  to 
sprinkle  each  pressing  of  grapes  with  a  certain 
amount  (two  or  three  handfuls)  of  gypsum. 
This  operation,  called  plastering,  is  regarcled  as 
favoring  fermentation.  The  must  is  fermented 
down  to  about  8  or  10  deg.  sugar,  and  then 
alcohol  is  added,  bringing  the  wine  up  to  16  or 
18  deg.  alcohol. 

One  feature  of  the  manufacture  of  sherry 
wine  in  Spain  is  the  system  of  Soleras.  The 
word  describes  fine  old  mother  wine,  and  the 
system  consists  in  blending  wines  of  different 
ages  or  years.  Thus,  the  casks  of  sherry  wine 
are  arranged  in  groups,  piled  in  tiers,  and  the 
groups  graded  according  to  quality.   When  wine 


for  blending  or  shipment  is  drawn  from  the 
group  of  casks  constituting  the  oldest  solera, 
Qiey  are  refilled  with  wine  from  the  casks  of 
the  next  younger  solera,  and  these  again  from 
the  next,  and  so  on  down  to  the  last  g^'oup. 

Another  feature  in  the  production  of  sherry 
is  baking  the  wine  by  natural  or  artificial  heat. 
The  casks  containing  the  wine  are  ranged  in 
a  building  with  the  roof  and  exposed  side  cov- 
ered with  glass.  The  temperature  in  this  sherry 
house  durmg  the  day  runs  as  high  as  140 
F.  and  is  maintained  at  night  by  fires.  Several 
of  the  large  producers  of  sherry  in  California 
attain  the  same  end  by  baking  the  wine  in  a 
specially-built  chamber  or  room,  which  is  heated 
by  steam  or  hot  air. 

Champagne  and  Sparkling  Wines. — ^The  wore' 
•Champagne*  was  originally  very  properly  ap- 
plied to  wines,  whether  still  or  sparkling,  made 
m  the  champagne  district  of  France.  It  now 
has  a  wider  and  more  special  meaning.  By 
custom  _  and  popular  usage  champagne  is  the 
name  given  to  a  type  of  sparkling  wine  produced 
by  a  process  of  fermentation  in  the  bottle.  Thus, 
we  have  not  only  French  champagne,  but  Ger- 
man champagne,  Italian  champagne,  American 
champagne,  etc.  Sparkling  wines  are  produced 
in  most  wine-making  districts ;  some  of  the  best 
known  are.  Sparkling  Saumur,  Sparkling  Bur- 
gundy, Sparkling  Beaujolais,  in  France;  Spar- 
kling Moselle  in  Germany;  Sparkling  Catawba, 
in  the  United  States,  etc.  There  are  also  "imi- 
tation champagnes.*  These  are  still  wines  which 
have  been  made  sparkling  by  having  carbonic 
acid  gas  forced  into  them,  somewhat  after  the 
same  fashion  as  soda  water  is  produced. 

The  manufacture  and  manipulation  of  cham- 
pagne requires  considerable  skill  and  knowledge. 
Some  of  the  steps  in  the  process  may  be  de- 
scribed: 

After  the  wipe  has  gone  through  its  first 
fermentation,  it  is  racked  off  into  casks,  and  a 
blend  of  the  juices  of  different  grapes  is  made. 
Then  the  wine  is  bottled  and  put  in  a  warm 
place  in  order  to  start  a  second  fermentation. 
At  the  proper  time  the  bottles  are  stored  in  cool 
vaults,  where  the  temperature  is  50°  F.  or 
lower  the  year  round,  and  where  fermentation 
proceeds  very  slowly.  It  is  important  to  keep 
the  vaults  at  an  even  temperature,  in  order  to 
prevent  serious  loss  from  breakage  which  a 
sudden  rise  in  temperature  would  cause. 

At  first  the  bottles  are  stacked  in  horizontal 
layers,  and  as  the  wine  begins  to  mature  tiie 
bottles  are  placed  in  A-shaped  racks.  The  bot- 
tles are  gradually  worked  neck  downward,  in 
order  to  bring  the  sediment,  which  forms  dur- 
ing the  slow  fermentation,  down  upon  the  cork. 
This  is  accomplished  by  the  workmen  giving 
each  bottle  a  quick  shake  once  or  twice  a  day 
during  a  period  of  four  to  six  weeks. 

When  the  wine  is  taken  to  the  finishing  room, 
the  sediment  down  on  the  cork  is  "disgorged* — 
that  is,  the  workman  loosens  the  cork  and  the 
lively  pressure  of  the  gas  in  the  bottle  forces 
out  the  sediment,  leaving  the  body  of  the  wine 
perfectly  clear.  Champagne  in  this  state  is 
"brut* — almost  absolutely  "dry.*  To  please  the 
taste  and  palate  of  consumers,  the  wine  is 
sweetened  by  adding  a  little  liqueur,  or  "dosage* 
as  the  French  call  it,  composed  of  rock  candy 
syrup  dissolved  in  old  wine  or  brandy.  The 
final  operations  comprise  putting  in  a  fine  cork, 
in  the  bottle,  wiring  and  capping  it,  pasting  oq 
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the  label  and  casing  the  bottles  in  boxes  for 
shipment  It  has  been  figured  that  a  bottle  of 
champagne  from  start  to  finish  is  handled  about 
200  times. 

Handling  and  Taking  Care  of  Wine. —  It  is 
always  necessary  to  keep  casks  or  barrels  of 
wine  in  a  well-ventilated,  cool  place.  When 
wine  is  drawn  off,  and  when  there  is  loss  from 
evaporation,  the  barrel  should  be  filled  up. 

New  wine  soon  begins  to  clear  itself  by  the 
deposit  of  solid  matters  held  in  suspension.  The 
thick  deposit  which  forms  at  the  bottom  of  the 
cask  is  called  the  lees.  In  order  to  prevent 
the  lees  from  mixing  with  the  liquid,  wines  are 
"racked"  or  drawn  off  several  times  a  year.  The 
sudden  changes  of  temperature  in  the  spring 
and  autumn  disturb  wines,  and  so  it  is  the  prac- 
tice to  rack  them  at  these  periods.  When  rack- 
ing it  is  not  desirable  to  let  the  wine  come  in 
contact  with  the  air.  In  order  to  obtain  per- 
fectly clear  wines  it  is  usually  necessary  to  filter 
or  clarify  them. 

The  following  method  for  clearing  red  wines, 
such  as  claret,  etc.,  may  be  recommended:  Take 
the  whites  of  five  fresh  eggs  for  every  50  gal- 
lons of  wine,  beat  them  up  into  a  form.  Then 
put  this  form  into  a  gallon  of  the  wine  to  be 
fined,  and  after  beating  it  again  pour  the  mix- 
ture into  the  barrel. 

Then  take  a  stick  and  stir  the  whole  barrel 
of  wine  until  the  foam  appears  at  the  bung- 
hole,  which  should  be  in  about  ten  minutes. 
Leave  the  bung  off  over  night.  The  next  day 
fill  up  the  barrel  with  same  kind  of  wine,  and 
drive  in  the  bung.  The  wine  should  be  bright  in 
from  10  to  15  days;  if  not,  then  fill  up,  and, 
at  the  end  of  another  week  it  should  be. 

For  clearing  white  wines,  such  as  Riesling, 
Hock,  Sauterne,  etc.,  take  one  wineglassful  of 
dissolved  isinglass  for  every  50  gallons  of  wine. 
Beat  this  into  a  foam  with  a  gallon  of  the  wine 
to  be  fined.  Four  it  back  into  the  cask,  and 
follow  the  directions  above  given  for  red  wines. 
Usually  the  white  wines  take  a  little  longer  time 
to  clarify  than  do  clarets. 

Some  Diseases  of  Wine. —  Wines  are  subject 
to  many  diseases.  They  often  become  'sick.* 
Then  they  need  "nursing*  and  doctoring. 

Acid  Wines. —  They  are  due  to  the  change  of 
alcohol  into  acetic  acid  under  the  action  of  the 
air  and  heat.  When  wine  has  become  slightly 
sour,  rack  it  into  a  cask  strongly  sulphured,  and 
clear  it  with  six  whites  of  egg  to  about  250 
bottles.  Some  try  to  correct  acid  wine  by  mix- 
ing it  with  good,  sound  new  wines,  or  with 
frestk  lees,  but  the  cure  is  only  temporary. 
Wines  so  corrected  only  have  their  acidity  dis- 
guised, and  must  be  used  soon. 

Greasy  Wines. —  When  wines  turn  greasy 
they  cloud  and  rope  like  oil.  White  wines  are 
more  subject  to  this  disease  than  red.  Wines 
weak  in  alcohol  and  tannin  are  subject  to  the 
disease.  Therefore,  the  addition  of  brandy  spir- 
its and  tannic  acid  is  recommended.  Some  also 
use  a  half  a  pound  of  alum  for  a  cask,  which 
should  be  stirred  thoroughly  and  rack  off  sev- 
eral days  afterward. 

_  Flat  or  Cloudy  Wines. —  This  is  found  in 
wines  poor  in  alcohol  and  having  an  excess  of 
albuminous  material.  The  trouble  is  cured  by 
transferring  the  wine  to  a  freshly  sulphured  cask 
and  adding  alcohol.  The  wine  should  be  fined, 
and  after  a  few  days  from  50  to  60  grains  of 
tartaric  acid  per  50  gallons  should  be  added. 


Bitterness. —  This  is,  or  was,  one  trouble  with 
French  Burgundy  wines.  The  disease  is  not  so 
common  in  this  country.  The  defect  may  be 
corrected  at  the  start  by  putting  the  wine  in  sul- 
phured cask,  and  adding  sufficient  alcohol,  tan- 
nic acid,  and  tartaric  acid. 

Classi/ication  of  Wines. —  The  following  is  a 
list  of  well-known  types  of  wines,  arranged  ac- 
cording to  the  countries  where  produced: 

1.  French  Winbs. —  Claret,  Grovei,  Sautemts,  Bar' 
sac.  Burgundy,  Hermitase,  RoutsUlon,  Chablit,  Fronti- 
gnoc  (Muscat),  Champagne,  Saumur.ttc 

2.  German  Wines. —  Riesling.  The  terms  Rhine, 
Moselle,  and  Pfah  are  usually  applied  to  the  growths 
in  those  districts.  The  word  Hack  is  also  applied  to 
certain    Rhine    wines. 

3.  Austrian  Wines. — Voslauer,  Goldeck.  Humoa. 
UAN  Wines.—  Tokay,  Ausbruch,  etc. 

4.  Italian  Wines — Barolo,  Barbera,  Nebbiolo,  VaU 
tellina,  Asti,  Chianti,  Lacryma  Chrisli,  Falemo,  Capri, 
Marsala,  Muscat  of  Syracuse,  etc 

5.  Spanish  Wines. —  Sherry,  Malaga,  Vol  ie  Penas, 
Vinos  Tintos    (Spanish   Reds). 

6.  Portuguese  Wines. —  Ports,  Lisbon,  Collares, 
Carcttvellos. 

7.  Madeira  and  Canart  Island  Wines. —  Madeira, 
Malvasia,  Canary  (sack).  Malmseys, 

8.  Grecian  and  Ionian  Wines. —  Hymettus,  Nousso, 
Kefhisia,  Corinth,  Patras,  Santorin,  etc 

9.  Swiss  Wines. —  Nenchitel,  Gringet,  and  Man- 
treux, 

10.  Turkish  Wines. —  Candion  (Island  of  Crete), 
Cyprus,  Mt.  Lebanon,  etc. 

11.  Russian  Wines. —  Crimean,  Kakhetian  (Cauca- 
sus), Donski  and  Krimski  Champagnes. 

12.  Australian  Wines. —  Aiatniltn  Burgundy,  Her- 
mitage, Sauterne,  Port,  etc. 

13.  Cape  of  (jOOO  Hors  Wines. —  Cap*  Madeira, 
Constantia. 

14.  Persian  Wines. —  Shirat. 

15.  Wines  op  the  United  States. — (0)  From  na- 
tive varieties  of  grapes  grown  east  of  the  Rockjr 
Mountains:  Scuppernong  (in  the  Southern  States),  Ca- 
tawba, Delaware,  Norton's  Virginia  and  Ives,  Claret, 
Concord,  lona.  Champagne,  etc  (b)  European  or  for- 
eign varieties  of  grapes  are  grown  in  California;  there- 
fore we  have  the  following  types  " :  Claret,  Burgundy, 
Zinfandel,  Riesling,  Sauterne,  Port,  Sherry,  etc 

For  convenience  we  may  group  some  of  the 

leading  wines  as  to  color  and  taste,  although 
it  should  be  remembered  that  many  of  them  are 
made  in  color  both  red  and  white ;  in  taste  sweet 
and  dry. 

Rid  Drt  Wines  Catawba 

Claret  Delaware,  etc. 

Burgundy  Red  Sweet  Wihm 

Hermitage  Port 

Barolo  Tokay 

Valtellina  Constantia 

Chianti  Roussillon 

Zinfandel  Tarragona  (Port) 

l'v°ers«dl7ng  White  Sweet  Wine. 

Cynthiana,    etc  Sauternes 

White  Dry  Wines  Muscatel 

Graves  Angelica 

Sauterne*  Lacryma  Chriitl 

Chahlis  Marsala 

Moutrachet  Malaga 

Rhine,  or  Catawba 

Riesling  Delaware 

Moselle  Scuppernong,   etc 

Alcoholic  Strength,  etc.,  of  Wines. —  The  fig- 
ures in  the  following  table  have  been  taken  from 
the  various  analyses  by  competent  authorities : 

Per    cent   of 
Specific         alcoholic  weight 
gravity  on    volume 

Claret    995.0  9-6 

Rhine     992.8  io.a 

Sauterne     993-7  1 1.7 

Burgundy     991.3  lO-S 

Champagne    1010.9  10.4 

Sherry    (natural) 985.9  iCo 

Sherry    (fortified) .... 

Marsala    (natural) 995-9  >C.o 

Marsala    (fortified) .... 

Port     (natural) 999.3  14-5 

Port    (fortified) ai.s 

(Specific  gravity  water  ••  1000) 


Digitized  by 


Google 


WINE  AND  WINB-MAKINC 


During  the  past  ao  years  many  analyses 
of  European  wines  have  been  made,  and  the 
data  thus  obtained  have  been  used  for  the  pur- 
«ose  of  arriving  at  a  standard  for  judging  wmes. 
In  this  way  it  is  possible  to  determine  the  purity 
and  quality  of  any  type  of  wine.  The  limits  of 
composition  and  the  ratios  which  have  been 
adopted  in  European  countries  for  applying  ana- 
lytical results  in  judging  the  purity  and  quality 
of  wineS;  together  with  a  number  of  analyses 
of  American  wines,  have  been  compiled  by  W. 
D.  Bigelow  of  U.  S.  Department  of  Agriculture. 
(See  Bulletin  No.  59  on  "The  Composition  of 
American  Wines,"  1900.) 

The  standards  which  have  been  adopted  for 
European  wines  are_  met  in  all  particulars  by 
the  best  American  wines.  This  is  shown  by  the 
chemical  analyses  of  American  wines  receiving 
awards  at  the  Paris  Exposition  of  1900.  (See 
Bulletin  No.  y2.  Bureau  of  Chemistry,  U.  S.  De- 
partment of  Agriculture,  1903.)  According  to 
this  report,  "the  percentage  of  alcohol  in  the 
samples  of  dry  wines  conforms  to  the  standards 
that  have  be,en  adopted  for  European  wines.  The 
ratio  of  alcohol  to  extract  and  the  sum  of  the 
alcohol  expressed  in  grams  per  litre  and  the  total 
acidity  expressed  as  grams  per  100  cc.  conform 
to  the  ratios  adopted  in  France  for  wines  to 
which  neither  alcohol  nor  water  has  been  added." 
It  is  also  stated  that,  the  percentage  of  acids  in 
the  samples  examined  conforms  to  the  standards 
of  the  wine-producing  countries.  These  and 
other  facts  go  to  prove  (what  is  not  generally 
known  or  held)  that  our  American  wines  chal- 
lenge favorable  comparison  with  European 
wines.  It  is  only  a  few  foreign  types  of  special 
excellence  which  surpass  those  which  we  pro- 
duce. In  all  respects  —  in  purity,  cleanness, 
color,  taste,  bouquet,  etc. —  the  average  Ameri- 
can wines  are  better  than  the  average  wines 
drank  in  Europe. 

The  Wine  Production  of  the  IVorld.— The 
following  figures  in  most  cases  from  official  re- 
ports show  the  vintage  of  the  leading  wine- 
making  countries  of  me  world  for  years  1900 
and  1901 : 
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France     

luly    

Spam    

Portugal     , . . . 

Austria     

Rumania     

Chile 

Russia     

Bulgaria    

Germany     . . . . , 
Argentine     . . . 

Turkey    

Greece     ....... 

Switzerland . . . 
United  Sutes 
Servia    


1000 
Gallons 


■  .485.719. 
583,000, 
517,000, 
138.600, 
70,400, 
91.300, 
68,300, 
52,800, 
74.800 
79,200, 
40,700, 
48,400 
19,800, 
34.3»o, 
31.460, 
26,400, 


,000 
,000 
,000 

lOOO 

,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 


1901 
alio 


Gallons 


,523,223.700 

.013.760.000 

520.080,000 

155,000,000 

116,160,000 

87,120,000 

85.120,000 

76.560,000 

73.920,000 

60,720,000 

55,440.000 

50,160,000 

32,300,000 

31,680,000 

39,500,000 

33,760,000 


Thus,  we  see  that  the  United  States  sUnds 
15th  in  the  list  of  wine-making  countries.  The 
annual  wine  yield  of  this  country  is  but  a 
drop  in  the  bucket  of  the  world's  supply,  which, 
durmg  the  past  five  years,  has  averaged  about 
3,000,000,000  gallons   per  annum. 

The  consumption  per  capita  of  wine  in  the 
United  States  is  very  small  compared  with 
the  immense  quantities  of  wine  consumed  by  the 
people  of  Continental  Europe.  It  is  hardly  half 
a  gallon  per  person  per  annum;  that  is  to  say, 
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with  a  population  of  80,000,000  people,  the  coo- 
sumption  of  wines  in  the  United  States  is  now 
about  40,000,000  gallons  per  annum.  The  city  of 
Paris  alone  consumes  almost  that  quantity  of 
wine  in  a  year. 

Statistics  show  that  Americans  are  a  co£Fee-, 
beer-,  and  whiskey-drinking  people.  The  daily 
use  of  light  wines  at  table  is  confined  to  a  com- 
paratively small  number  in  this  country,  mostly 
to  those  of  foreign  birth  or  parentage.  There 
are  those  who  believe  that  the  drinking  of  light 
wines  is  conducive  to  temperance.  Thus,  they 
point  to  the  example  set  by  the  millions  of  wine- 
drinking  people  of  Europe,  where  almost  every 
man,  woman  and  child  drinks  his  wine  at 
meals,  and  where  drunkenness  is  not  the  evil  it 
is  in  other  countries.  However,  the  consump- 
tion of  wine  has  been  increasing  year  by  year 
in  the  United  States,  and  at  the  present  rate  it 
is  likely  to  be  doubled  within  the  next  15  or  ao 
years. 

The^  Wine  Industry  in  the  United  States. — 
The  wine  industry  in  this  country  is  of  com- 
paratively recent  date  and  growth.  In  1850  the 
total  output  of  wine  in  the  United  States  was 
not  more  than  250,000  gallons.  In  i860  it  was 
about  500,000  gallons.  In  1870  it  had  risen  to 
about  5,000,000  gallons.  In  1880  the  wine  yield 
of  the  country  was  about  15,000,000.  In  1890, 
when  the  statistics  of  viticulture  were  gathered 
for  the  first  time  in  the  United  States,  there 
were  307,000  acres  of  vineyards,  and  a  produc- 
tion of  over  24,000,000  gallons  of  wine.  The 
census  of  1900  showed  a  production  of  over  30,- 
000,000  gallons  of  wine  for  the  United  States. 

According  to  the  'American  Wine  Press,'  as 
against  the  output  of  about  35,000,000  gallons  of 
wine  in  1902,  the  estimated  yield  of  1903  is  about 
33.500.000  gallons,  as  follows: 

Gallons 

Southern     States 1,500,000 

New  York  4,500,000 

Ohio    3,000,00* 

Western    States 1,000,000 

Calif  omia     33,000,000 

All   other   States 500,000 

Total  wine  crop < 33,500,000 

The  greatest  progress  in  viticulture  and  wine- 
making  has  been  made  in  California  during  the 
past  20  years.  That  Golden  State  with  its  great 
range  of  climate  and  with  its  variety  of  soils 
has  an  area  almost  equal  to  that  of  France. 
The  production  of  wine  in  California  began  to 
assume  large  figures  in  1877,  when  it  was  4,000,- 
000  gallons.  In  1880  the  yield  was  more  than 
double,  or  10,000,000  gallons.  In  1890  the  wine 
crop  of  California  rose  to  fully  20,000,000  gal- 
lons. The  estimated  vintages  of  California  wines 
during  the  past  ten  years  (1893-1903)  have  been 
as  follows: 
Year  Gallons 

1893     .' 33,000,000 

1894     16,000,000 

1895     14,000,000 

1896     13,500,000 

1897     34,000,000 

1898 18,500,000 

1899 33,430,000 

1900    33,600,000 

1901     33,500,000 

1903     , 35,000,000 

1903     33,000,000 

Two  Distinct  'Types'  of  American  Wines. 
—  The  wines  produced  in  the  United  States  are 
divided  into  two  classes:  (t)  Wines  made  east  of 
the  Rocky  Mountains;  (2)  wines  of  California 
and  the  Pacific  Coast  Stated 
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This  division  is  due  to  the  fact  that  there 
are  two  entirely  different  stocks,  or  kinds,  of 
grapes  grown  in  the  United  States. 

East  of  the  Rocky  Mountains,  only  American 
or  native  varieties  of  grapes  are  grown. 

In  California  and  on  the  Pacific  Coast,  prac- 
tically only  European  or  foreign  varieties  of 
grapes  are  grown. 

Therefore,  our  Eastern  wines  are  of  a  dif- 
ferent "type"  from  California  wines,  which  for 
the  most  part  resemble  and  have  the  well-known 
characteristics  of  their  European  prototypes. 

The  leading  grape  and  wine-growing  States 
east  of  the  Rocky  Mountains  are :  North  Caro- 
lina, Virginia,  New  Jersey,  New  York,  Ohio, 
Michigan,  and  Missouri.  The  bulk  of  the  grapes 
grown  in  these  States  are  still  used  for  eating  or 
table  purposes. 

Considerable  progress  in  Eastern  wine-mak- 
ing has  been  made  in  producing  a  fine  quality 
of  champagne  by  the  French  process  of  fermen- 
tation in  the  bottle.  A  number  of  brands  of 
American  champagne,  in  color,  taste,  sparkle, 
and  purity,  compare  very  faborably  with  the 
best  imported  kinds.  The  headquarters  of  the 
champagne  industry  in  the  United  States  is  in 
the  Lake  Keuka  region  of  Western  New  York, 
which  produces  about  75  per  cent  of  the  out- 
put. Considerable  champagne  is  also  produced 
m  northern  Ohio,  and  thus  far  only  a  small 
amount  in  California.  _  The  total  production  of 
American  champagne  is  now  estimated  at  more 
than  100,000  cases,  or  1,200,000  bottles  per  year. 

In  conclusion,  the  manufacture  of  wine  and 
champagne  is  an  infant  industry  in  the  United 
States.  But  we  have  in  the  Eastern  States  and 
in  California,  all  the  opportunities  and  all  the 
conditions  for  success.  _  We  have  here  the_  right 
climates,  the  proper  soils,  the  best  varieties  of 
grapes,  sufficient  capital,  and  the  most  intelligent 
labor  and  supervision  in  the_  world.  Therefore, 
with  all  these  things,  and  with  the  growing  de- 
mand and  liking  for  wines,  the  wine  industry 
should  have  a  great  and  prosperous  future. 

Bibliography. —  The  best  books  on  wines  and 
wine-making  are  in  French  or  German.  The 
following  standard  French  works  may  be  noted : 
Ladrey,  <L'Art  de  faire  le  Vin>  (1882);  Mau- 
mene,  'Traite  theorique  et  pratique  du  travail 
des  Vins'  (1890)  ;  Coste-Floret,  <Procedes  mo- 
dernes  de  Vinification'  (1895);  Salleron  et 
Mathieu,  <  Etudes  sur  le  Vin  Mousseux'  (1895)  ; 
Sebastian,  *Les  Vins  de  Luxe'   (1897). 

There  are  but  few  books  in  English  of  re- 
cent date  on  wine-making.  We  note  the  fol- 
lownig:  Thudichum  &  Dupre,  ^Origin,  Nature, 
and  Varieties  of  Wine>  (1872);  Rixford,  <The 
Wine  Press  and  the  Cellar'  (1883)  ;  Husmann, 
•Grape  Growing  and  Wine  Making'    (1897). 

Lee  J.  Vance, 
Editor  < American  Wine  Press i*  New  York. 

Wine-berry,  a  Japanese  plant  {Rubus  phce- 
nicolasius),  with  long  recurving  canes  which 
root  at  the  tips  and  are  clothed  with  red 
glandular  hairs.  The  leaflets  are  usually  three, 
white,  tomentose  beneath,  and  the  flowers  are 
in  dense  axillary  clusters,  forming  a  loose 
panicle.  The  bristly  calyx-lobes  enlarge  in  fruit, 
and  enclose  the  immature  berry  as  in  a  bur, 
but  eventually  spread  apart;  the  mature  fruit 
js  small,  soft,  cherry-red  in  color,  in  flavor 
insipid  or  acid.  The  wine-berry  is  said  to  pro- 
long the  season  of  Rubus  fruits,  as  it  ripens  in 


September,  and  to  be  good  for  preserves.  Th*. 
plant  is  also  interesting,  especially  in  spring, 
for  the  shrubberies. 

The  grape,  the  whortleberry,  the  goose- 
berry, and  the  red  and  the  black  currants  are 
called  wine-berry;  as  are  also  the  edible,  berry- 
like fruits  of  the  poisonous  toot-plant  {Coriaria 
sarmentosa) ,  a  large  shrub  of  New  Zealand. 

Wine  Measure,  an  old  English  measure 
by  which  wines  and  spirits  were  sold.  The  gal- 
lon contained  231  cubic  inches. 

Wine  Press,  a  machine  in  which  the  juice 
is  pressed  out  of  grapes.  The  wine  press  of  the 
Bible  was  a  vat,  in  which  the  juice  was  ex- 
pressed by  the  feet  of  men  who  trampled  the 
fruit. 

Winebrenner,  win'bren-er,  John,  founder 
of  the  denomination  known  as  the  "Church  of 
God":  b.  Frederick  County,  Md.,  24  March 
1797;  d.  12  Sept.  i860.  He  was  ordained  a 
minister  of  the  German  Reformed  Church  in 
1820,  and  was  called  in  the  same  year  to  the 
Salem  Church,  Harrisburg,  Pa.  He  retained 
that  charge  until  1827  when  his  outspoken  a^tti- 
tude  against  slavery  and  the  traffic  in  intoxi- 
cating drinks  led  to  his  being  asked  to  with- 
draw, and  in  1828  he  ceased  to  be  connected 
with  the  Reformed  Church.  In  October  1830 
he  established  the  denomination  called  the 
"Church  of  God,"  whose  members  also  became 
known  as  Winebrennerians.  He  edited  for 
some  time  the  'Gospel  Publisher,'  afterward 
the  'Church  Advocate,'  and  issued  several 
works,  including  <A  Treatise  on  Regeneration' ; 
'Practical  and  Doctrinal  Sermons' ;  the 
'Church  Hymn  Book' ;  etc.  See  Church  of 
God. 

Winebrennerians.     See  Church  of  God. 

Wines,  Enoch  Cobb,  American  penolo- 
gist: b.  Hanover,  N.  J.,  17  Feb.  1806;  d.  Cam- 
bridge, Mass.,  10  Dec  1879.  He  was  graduated 
from  Middlebury  College,  Vt.-  in  1827,  taught 
school  in  Philadelphia  and  Burlington,  N.  J., 
and  entering  the  Congregationalist  ministry  in 
1849  held  pastorates  at  Cornwall,  Vt.,  and  East- 
hampton;  L.  I.  He  became  secretary  of  the 
New  York  State  Prison  Association  in  ia52, 
and  afterward  devoted  his  life  to  the  promotion 
of  reform  in  the  administration  of  criminal 
law  and  treatment  of  criminals.  He  founded 
the  National  Prison  Association  in  1870  and 
was  instrumental  in  securing  the  attendance  of 
representatives  from  26  governments  at  the  In- 
ternational Penitentiary  Congress  in  London 
4  July  1872.  Among  his  writings  are  included : 
'Two  Years  and  a  Half  in  the  Navy'  (1832)  ; 
<A  Trip  to  China'  (1832)  ;  'Hints  on  Popular 
Education'  ( 1838)  ;  '  Prisons  and  Reformato- 
ries in  the  United  States  and  Canada'  (1867); 
'State  of  Prisons  and  Child-Saving  Institu- 
tions'  (1880). 

Wines,  Frederick  Howard,  American  stat- 
istician, son  of  E.  C.  Wines  (q.v.)  :  b.  Phila- 
delphia, Pa.,  9  April  1838.  He  was  graduated 
at  Washington  College,  Pa.,  in  1857,  and 
studied  at  Princeton  Theological  Seminary ;  was 
a  chaplain  in  the  Union  army  1862-4;  pastor  of 
the  First  Presbyterian  Church,  Springfield,  111.. 
1865-9,  was  secretary  of  the  Illinois  State  Boara 
of  Commissioners  of  Public  Charities  1869-9J, 
and  again  1897-9.  He  was  made  assistant  di- 
rector  of   the    United    States   census   in    18991 
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His ' publications  include:  'Defective,  Depend- 
ent, and  Delinquent  Qasses  in  the  United 
States'  (loth  Census)  ;  'Crime,  Pauperism,  and 
Benevolence  in  the  United  States'  (nth  Cen- 
sus) ;  'Punishment  and  Reformation'  (1895); 
'Liquor  Problem  in  Its  Legislative  Aspects' ; 
etc. 

Win'field,  Kan.,  city,  county-seat  of  Cow- 
ley County;  on  the  Walnut  River,  and  on  the 
Missouri  Pacific,  the  Atchison,  T.  &  S.  F.,  and 
the  St.  Louis  &  S.  F.  R.R.'s;  about  40  miles 
southeast  of  Wichita.  It  was  settled  in  1870, 
and  in  187 1  was  incorporated.  The  chief  indus- 
trial establishments  are  flour  mills,  grain  ele- 
vators, machine  shops,  and  stock  yards.  In  the 
vicinity  are  limestone  quarries.  In  1900  (gov- 
ernment census)  Winfield  had  75  industrial  es- 
tablishments, capitalized  for  $588,481,  whose  an- 
nual finished  products  brought  $1^136,346.  It 
has  two  school;  of  college  rank;  Saint  John's 
Lutheran  College,  opened  in  1893;  and  South- 
west Kansas  College  (M.  E.),  opened  in  1886. 
Other  educational  mstitutions  are  a  public  high 
school,  Winfield  Business  and  Academic  Col- 
lege, public  graded  schools,  a  public  and  school 
libraries.  The  State  I;nbecile  Asylum  of  the 
Southwest  is  located  here.  The  three  banks 
have  a  combined  capital  of  $aoo,ooo  and  deposits 
(1903)  amounting  to  $1,470,750.  Pop.  (1910) 
6,700. 

Wing,  an  organ  of  flight.  In  birds,  the 
wings  consist  of  the  bones  of  the  fore  limbs, 
specially  modified  to  form  a  support  and  axis, 
while  attached  to  this  skeleton  are  the  muscles 
moving  the  limb  (see  Ornithology),  externally 
clothed  with  strong  flight- feathers  or  "wing 
quills.*  (See  Fucht.)  In  the  bat  (q.v.)  the 
wing  consists  of  an  expansion  of  the  skin,  sup- 
ported on  four  of  the  fingers,  which  are  ex- 
tremely long.  This  leather-like  membrane,  or 
•patagiura,"  extends  from  the  fore  limbs  to  the 
hind  limbs,  and  in  many  cases  between  the  hind 
limbs  and  tail  as  well.  In  such  mammalia  as 
the  flying-foxes,  flying-squirrels,  flying  phalan- 
gers,  and  in  the  lizards  known  as  flying-dragons 
(qq.v.),  the  wing  is  a  mere  expansion  of  skin, 
extending  along  the  sides  of  the  body,  often 
connecting  hind  and  fore  limbs,  and  serving  as 
a  parachute  to  sustain  the  animals  in  their  fly- . 
ing  leaps  from  tree  to  tree,  but  in  no  sense 
serving  as  an  organ  of  true  flight.  In  insects 
(q.v.),  the  wing  is  formed  of  two  delicate  skin 
layers,  supported  on  hollow  tubes  or  nervures, 
placed  in  communication  with  the  respiratory 
or  breathing  system.  The  wings  of  insects  be- 
come thus  related  to  respiration,  and  by  their 
movements  probably  aid  m  the  diffusion  of  air 
through  the  breathing  tubes. 

Win'gatc,  George  Wood,  American  law- 
yer: b.  New  York  1  July  1840.  He  was  edu- 
cated in  the  public  schools,  and  served  with 
the  22d  New  York  Volunteers  during  the  Civil 
War.  He  originated  systematic  rifle  practice  for 
the  instruction  of  the  National  Guard,  and 
through  his  efforts  the  Creedmoor  rifle  range 
on  Long  Island  was  established.  He  was  presi- 
dent of  the  National  Rifle  Association  for  25 
years,  and  is  the  author  of  'Wingate's  Manual 
of  Rifle  Practice'  (1872)  ;  'The  Great  Cholera 
Riots>  (1880)  ;  'On  Horseback  Through  the 
Yellowstone'  (1886);  'History  of  the  22d  Ij^egi- 
ment'  (i8g6) ;  etc 


Winged  Bull,  in  architecture,  a  decoration 
of  frequent  occurrence  in  ancient  Assyrian  tern 
pies,  where  winged  human-headed  bulls  and 
lions  of  colossal  size  usually  guarded  the  por- 
tals. 

Winged  Lion,  the  symbol  of  the  evange- 
list Saint  Mark,  which  was  adopted  as  the  her- 
aldic device  of  the  Venetian  Republic.  A  cele- 
brated bronze  figure  of  the  winged  lion  of  Saint 
Mark  surmounting  a  magnificent  red  granite 
column,  formed  out  of  a  single  block,  stands  in 
the  Piazzetta  of  Saint  Mark  at  Venice. 

Wing'shell,  the  name  of  several  bivalve 
shells,  which  have  wing-like  extensions  of  the 
hinge-margin,  as  Unto  alatiu,  or  are  wing- 
shaped;  especially  species  of  the  genus  Pinna. 
See  Pinna. 

Win'ifred,  Wenefride,  or  Winefride,  Saint, 

according  to  the  legend,  a  noble  British  maiden, 
possibly  of  the  7th  century,  whose  head  the 
Prince  Caradoc  cut  off  when  she  fled  from  his 
unholy  proposals.  The  head  rolled  down  a  hill, 
and  where  it  stopped  a  spring  gushed  forth ; 
famous  afterward  as  a  place  of  pilgrimage, 
Holywell  in  Flintshire.  She  was  restored  to 
life  by  Saint  Bueno,  who  replaced  her  head, 
survived  the  miracle  15  years,  and  after  the 
death  of  Saint  Bueno  entered  the  nunnery  of 
Gutherin,  in  Denbighshire.  Her  festival  is  ob- 
served on  3  November. 

Winkelried,  v!nk'el-red,  Arnold  von,  Swiss 
patriot.  He  was  a  knight  of  the  Swiss  canton 
of  Unterwalden,  whose  self-sacrificing  valor  is 
said  to  have  decided  the  victory  of  Sempach,  9 
July  1386.  The  Austrian  troops,  under  Arch- 
duke Leopold,  were  formed  into  a  compact 
body  which  resisted  the  efforts  of  a  small  body 
of  Swiss  drawn  up  in  the  form  of  a  wedge  and 
rushing  to  the  attack.  The  Austrians  were  now 
beginnmg  to  surround  their  enemies  when 
Winkelried,  seeing  the  desperate  condition  of 
affairs,  burst  from  the  ranks,  threw  himself 
upon  the  ranks  opposed  to  him,  and,  grasping 
all  the  pikes  within  his  reach,  buried  them  in 
his  bosom,  and  bore  them  by  his  weight  tothe 
earth.  Over  his  dying  body  his  companions 
rushed  into  the  opening  he  had  made  in  the 
Austrian  line  and  defeated  their  enemy  with 
great  slaughter.  The  truth  of  this  legend  has 
been  much  d'scussed,  but  in  1886  a  monument 
to  Winkelried  was  raised  at  Stanz,  Unterwal- 
den. Consult:  H.  Von  Liebenau,  'Arnold 
von  Winkelried,  seine  Zeit  und  seine  That' 
(1862) ;  Kleissner,  'Die  Quellen  zur  Sem- 
pacher  Schlacht  und  die  Winkelried  Sage' 
(1873);  Burkli,  'Der  wahre  Winkelried:  die 
Taktik  der  alten  Urschweitzer'  (1886)  ;  T.  Von 
Liebenau,  'Die  Schlacht  bei  Sempach.' 

Winkle,  a  local  name  about  Long  Island 
Sound  and  New  York  Bay  for  either  of  the 
large  conchs  (q.v.),  Fulgur  and  Sycotypus, 
which  are  extremely  common  and  very  destruc- 
tive to  cultivated  oysters.  Their  shells  were 
utilized  by  the  Indians  as  spoons,  ladles,  dig- 
png-tools,  etc.;  and  out  of  their  central  col- 
umns were  made  the  inferior  beads  called 
"white  wampum." 

Winlock,  Joseph,  American  astronomer: 
b.  Shelbyville,  Ky.,  6  Feb.  1826;  d.  Cambridge, 
Mass.,  II  June  1875.  He  was  graduated  from 
Shelby  College  in  1845  and  in  that  year  was 
appointed  professor  of  mathematics  and  astron- 
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omy  there.  He  was  engaged  as  one  of  the 
computers  in  the  office  of  the  <  American  Ephe- 
meris  and  Nautical  Almanac'  in  1852-6,  and 
in  the  last  mentioned  year  was  appointed  pro- 
fessor of  mathematics  in  the  United  States 
navy.  He  shortly  afterward  returned  to  the 
office  of  the  'Nautical  Almanac*  as  second  su- 
perintendent, but  in  1859-61  was  at  the  Naval 
Academy  at  Annapolis,  Md.,  in  charge  of  the 
mathetnatical  department;  on  the  outbreak  of 
the  Civil  War  he  resumed  direction  of  the  'Al- 
manac* In  1866  he  was  appointed  to  the  chair 
of  astronomy  at  Harvard,  at  the  same  time  be- 
coming director  of  the  observatory  at  Cam- 
bridge, in  which  offices  he  continued  until  his 
death.  He  was  elected  by  Congress  to  the  Na- 
tional Academy  of  Sciences  in  1863,  was  in 
charge  of  the  expedition  to  Kentucky  to  ob- 
serve the  solar  eclipse  of  August  1869  and  of 
that  to  Spain  in  December  1870.  He  made 
numerous  and  important  improvements  in  the 
equipment  of  the  Harvard  Observatory,  and 
his  researches  and  observations  were  of  great 
scientific  value. 

Winnebago  (Algonquian  name:  "Turbid 
water  people"),  an  important  tribe  of  the  Siouan 
stock  of  North  American  Indians,  who  are 
closely  related  to  the  Chiwere  division  (the 
Iowa,  Oto,  and  Missouri)  and  to  the  Mandan. 
Their  own  name  is  Hochangara,  "People  of  the 
parent  speech."  They  were  first  mentioned  in 
the  Jesuit  Relation  of  1636,  but  the  first  use 
of  the  name  Winnebago  occurs  in  the  Relation 
of  1640.  It  is  said  that  they  were  almost  anni- 
hilated by  the  Illinois  tribe  in  early  days,  and 
that  the  historical  group  was  made  up  of  the 
survivors  of  this  warfare.  In  1639  they  were 
on  Green  Bay,  Wis.;  in  1736  they  resided  on 
Lake  Superior,  but  by  1761  they  were  again  on 
Green  Bay  and  in  1788  had  a  village  on  a  small 
island  in  Winnebago  Lake.  In  1822  their  popu- 
lation was  estimated  at  5,800  and  their  country 
extended  from  Winnebago  Lake  southwestward 
to  the  Mississippi.  By  treaty  of  1825  and  1832 
they  ceded  their  lands  south  of  Wisconsin  and 
Fox  rivers  for  a  reservation  on  the  Mississippi 
above  the  Oneonta;  in  the  latter  year  one  of 
their  villages  was  at  Prairie  la  Crosse.  They 
suffered  several  visitations  of  smallpox;  the 
third,  which  occurred  in  1836,  carried  off  more 
than  a  quarter  of  the.  tribe.  A  part  of  the  Win- 
nebago long  remained  widely  distributed  over 
their  old  country  east  of  the  Mississippi  and 
along  that  river  in  Iowa  and  Minnesota;  in 
1846  they  surrendered  their  reservation  for  an- 
other above  the  Minnesota,  and  in  1856  they 
were  removed  to  Blue  Earth,  Minn.  Here  they 
were  mastering  agriculture  when  the  Sioux  war 
broke  out  and  the  settlers  demanded  their  re- 
moval. Those  who  had  taken  farms  were  per- 
mitted to  remain,  but  the  others  were  taken  to 
Crow  Creek,  on  the  Missouri,  whence  they  soon 
escaped;  but  their  privations  and  sufferings 
were  such  that  of  the  2,000  removed  to  Crow 
Creek,  only  1,200  reached  the  Omaha  reserva- 
tion, whither  most  of  them  had  fled.  These 
survivors  were  assigned  a  new  reservation  on 
the  Omaha  lands,  where  they  remain,  allotted 
lands.  In  severalty.  There  are  now  1,131  under 
the  Omaha_  and  Winnebago  Agency,  Nebraska, 
and  1,403  in  Wisconsin.  See  McGee,  'Siouan 
Indians'  (14th  Rep.  Bureau  Amer.  Ethnology, 
Washington,  1897). 


Winnebago,  win-e-ba'go,  a  lake  in  the 
eastern  part  of  Wisconsin,  the  largest  in  the 
State.  It  is  about  750  feet  above  sea-level, 
nearly  28  miles  long  and  10  miles  wide  in  the 
broadest  part;  area,  212  square  miles.  It  has 
an  abundance  of  fish.  Its  clear  waters,  well 
wooded  shores,  with  the  pretty  towns  interven- 
ing, make  it  most  attractive.  On  the  east  shore 
is  found  a  curious  wall  made  by  stones  being 
pressed  against  the  shore  at  times  of  ice  ex- 
pansion. The  Fox  River  is  both  an  inlet  and 
an  outlet  of  the  lake.  It  is  navigable  from  its 
mouth  at  the  head  of  Green  Bay ;  so  Lake  Win- 
nebago has  steamer  connections,  by  means  of 
the  Fox  River  and  Green  Bay,  with  the  Great 
Lakes. 

Winneniucca,  wln-e-miik'a,  Nevada,  town, 
county-seat  of  Humboldt  County;  on  the  Hum- 
boldt River,  and  on  the  Southern  Pacific  Rail- 
road; about  170  miles  northeast  of  Reno.  It  is 
in  a  silver  mining  region,  and  is  surrounded  by 
some  excellent  farm  lands.  It  has  large  ship- 
ments of  live-stock,  beef,  and  wool,  and  some 
grain.  The  national  bank  has  a  capital  of 
^2,000,  and,  in  1903,  deposits  of  $626,170.  Pop. 
((1910)  1,786. 

Winnemucca,  a  lake  in  the- western  part  of 
Nevada.  It  is  in  a  desert  valley  in  which  is 
Pyramid  and  several  other  lakes.  Winnemucca 
is  26  miles  long,  north  to  south,  from  two  to 
five  miles  wide,  and  from  50  to  87  feet  deep. 
Truckee  River  is  the  only  inlet,  which  is  also 
an  inlet  of  Pyramid  Lake.  It  has  no  apparent 
outlet.  The  mineral  matter,  chiefly  salt,  is  3.6 
parts  per  1,000. 

Winnepesaukee  ("Beautiful  water  of 
the  high  land"),  a  division  of  the  Pennacook 
confederacy  of  the  Algonquian  stock  of  North 
American  Indians,  formerly  inhabiting  the  vi- 
cinity of  Winnipiseogee  Lake,  New  Hampshire. 

Winninish.    See  Ouananiche. 

Winnipeg,  Canada,  a  city,  capital  of  the 
province  of  Manitoba,  situated  on  the  prairie  at 
the  junction  of  the  Assiniboine  and  Red  rivers, 
which  latter  runs  north  from  the  city  for  45 
miles  and  empties  into  Lake  Winnipeg,  an  im- 
mense body  of  water  encircled  by  the  forest  and 
noted  for  the  abundance  and  excellence  of  its 
whitefish.  Winnipeg  is  the  midway  city  be- 
tween the  Atlantic  and  Pacific  oceans  on  the 
Canadian  Pacific,  the  transcontinental  railway  of 
Canada.  The  city  is  likewise  equidistant  from 
the  shore  of  the  Gulf  of  Mexico  on  the  south  and 
the  Arctic  Sea  on  the  north.  Winnipeg  is  a 
railway  city  of  radial  importance.  In  addition 
to  its  communications  east  and  west  on  the 
main  line  of  the  Canadian  Pacific  Railway,  it 
has  also  the  Emerson,  Gretna,  Deloraine,  (jlen- 
boro,  Lac  du  Bonnet,  and  Lake  Winnipeg 
branches  running  to  different  parts  of  the 
province.  Another  great  railway  running  from 
Lake  Superior  to  Edmonton  —  a  stretch  of  1,500 
miles  —  the  Canadian  Northern,  has  its  bead- 
quarters  in  Winnipeg,  which  in  addition  to  its 
main  line,  east  and  west,  has  Red  River  Valley, 
Neepawa,  Lake_  Manitoba,  and  Hudson  Bay 
branches  to  various  provincial  points.  In  addi- 
tion to  these  great  railroad  systems,  Winnipeg  is 
the  central  point  of  the  Grand  Trunk  Pacific 
Railway,  now  being  built  from  the  Atlantic  to 
the.  Pacific  by  the  Canadian  government.  Win- 
nipeg has    likewise   navigation    down   the   Red 
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1.  Law  Courts. 

2.  City  Hall  Square,  with  Municipal  Building  on  the  left. 
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River,  and  on  the  completion  of  the  Saint  An- 
drew's locks,  now  well  advanced,  north  of  the 
city,  and  a  similar  work  at  Grand  Rapids,  on 
the  Saskatchewan  River,  will  have  steamboat 
communication  with  Lake  Winnipeg  and  up  the 
great  Saskatchewan  for  i,ooo  miles  to  the  foot 
of  the  Rocky  Mountains.  The  city  has  eight  sub- 
stantial bridges  across  the  Red  and  Assiniboine 
rivers.  Those  across  the  Red  River  connect 
with  Saint  Boniface,  a  French  suburb  of  some 
2,000  people,  and  those  across  the  Assiniboine 
with  the  southern  ward  of  the  city,  known  as 
Fort  Rouge. 

In  trade  Winnipeg  is  the  great  city  of  west- 
em  Canada,  and  is  the  centre  of  the  wholesale 
and  jobbing  trade  of  the  Canadian  west.  Being 
the  grain  shipping  port  eastward  from  the  prai- 
ries the  city  may  be  compared  to  a  great  eleva- 
tor spout  through  which  the  products  of  the 
West  reach  the  markets  of  the  world.  It  is  the 
largest  wheat  exporting  centre  on  the  American 
continent,  as  shown  by  the  figures  of  1903. 
These  are:  Duluth-Superior,  42,406,923  bush- 
els; Chicago,  37,940,953  bushels;  Wmnipeg, 
51,833,000  bushels.  The  completion  of  the  Saint 
Andrew's  water  power,  and  the  immense  Lac  du 
Bonnet  electric  power  being  constructed  on  the 
Winnipeg  River,  bids  fair  to  make  the  city  an 
important  manufacturing  centre  after  the  model 
of  Chicago.  At  present  the  industries  estab- 
lished in  the  city  are  furniture  and  upholstery, 
brooms  and  brushes,  oatmeal,  flour  and  grist 
mills,  awnings,  tents,  and  mattresses,  clothing, 
bookbinding,  carriage  works,  soda  water  works, 
breweries,  biscuit,  confectionery,  and  baking 
products,  coffee  and  spice  mills,  harness  and 
saddlery,  marble  works,  tinware,  sash,  door  and 
boxes,  saw-mills,  ci^r  factorjr,  oil-mills,  plumb- 
ing and  gas,  tanneries,  soap,  jewelry,  etc. 

The  cit^  has  retained  a  number  of  its  munici- 
pal franchises.  The  water  supply  of  the  city  is 
of  immense  capacity  from  one  great  artesian 
well  some  60  feet  down  to  the  limestone 
(Trenton)  rock.  The  water  is  exceptionally 
pure  and  is  provided  at  a  low  cost.  The  city 
owns  its  own  street  electric  light  system;  its 
own  asphalt  plant  (being  the  first  city  in  Amer- 
ica to  own  its  asphalt  plant) ;  has  a  stone 
quarry;  and  a  most  complete  and  efficient  fire 
protection  system.  Originally  begun  on  a  bare 
prairie  of  black  alluvium,  the  city  has,  during 
the  last  seven  years,  devoted  much  attention  to 
street  and  other  improvements.  Ten  parks  in 
different  parts  are  tasefully  laid  out  and  culti- 
vated. Trees  have  been  planted  and  boulevards 
constructed  at  the  public  expense,  and  so  marked 
has  been  the  transformation  that  it  is  now  pro- 
posed to  change  the  name  the  *Prairie  City"  to 
the  «Elm  City.» 

The  following  statistics  (1903)  are  interest- 
ing: 

Area  of  city  in  acres I2>7S0 

Miles  of  boulevards  and  trees 44 

Miles  of  asphalt  pavement   is 

Miles  of  macadam    pavement    30 

Miles  of  stone  sidewalks   16 

Miles  of  plank  sidewalks  179 

Miles  of  sewers    70 

Miles  of  water-mains    80 

Miles  of  street  railways 18 

As  being  the  trade  centre  of  western  Canada, 
Winnipeg  is  also  the  financial  headquarters  of 
the  region.  Indeed,  Winnipeg  stands  third  as  a 
financial  centre  in  Canada,  coming  after  Mon- 


treal and  Toronto.  There  are  doing  business  in 
the  citjr  13  chartered  banks,  representing  a  paid 
up  capital  of  nearly  $50,000,000  and  including 
almost  all  the  leading  banks  of  Canada.  Be- 
tween the  years  1894  and  1903  the  bank  clearings 
rose  from  $50,540,048  to  $163,105,124.  Almost 
all  the  loan  and  investment  companies  as  well  as 
fire  and  life  insurance  companies  of  eastern  Can- 
ada are  represented.  The  annual  expenditure 
for  maintenance  and  improvement  is  about 
$800,000.  The  building  permits  for  1903  summed 
up  $17,150,000. 

Winnipeg,  from  being  a  mere  collection  of 
huts  and  log  buildings  in  1870,  has  become  a 
substantial  city  to-day.  As  being  the  seat  of 
government  for  the  province,  and  also  the 
Ik>minion  government  centre  for  western  Can- 
ada, it  has  many  public  buildings  of  importance. 
Among  these  are  the  provincial  legislature  build- 
ings, lieutenant-governor's  residence,  court- 
house, city-hall.  Fort  Garry  court.  Dominion  post- 
office,  custom  house,  land  office,  barracks  and 
drill  shed ;  standing  out  very  prominently  are  the 
Union  Bank  (10  stories  high).  Merchants'  Bank 
(7  stories).  Bank  of  Commerce,  Bank  of  British 
North  America,  and  Dominion  Bank.  Among 
the  notable  mercantile  establishments  are  Hud- 
son's Bay  Company  Stores  (departmental), 
doing  a  wide  business  through  the  whole  coun- 
try, Mclntyre  Building  (a  Main  Street  block  of 
offices),  Ogilvie  Mill  (the  largest  in  Canada), 
Canada  Life  Block,  etc.  The  leading  religious 
bodies  are  represented  by  between  60  and  70 
churches.  In  the  province  and  city  the  religious, 
bodies  best  known,  in  the  order  of  their  num- 
bers, are  Presbyterian,  Church  of  England^ 
Methodist,  Roman  Catholic,  Lutheran,  Baptist^ 
and  Congregational.  The  most  stately  church 
buildings  are  Holy  Trinity,  Knox,  Saint  Mary's 
(Roman  Catholic),  Augustine,  Saint  Stephen's^ 
Grace,  Saint  Andrew's,  and  Icelandic  Lutheran. 
The  population  of  Winnipeg  is  noted  as  being 
one  of  the  most  church-going  on  the  continent 
The  religious  harmony  of  the  city  is  remarkable, 
truly  catnolic  feeling  pervading  all  classes. 

In  education  the  city  stands  out  prominently. 
Its  public  school  buildings  are  probably  unsur- 
passed for  architecture,  completeness  and  com- 
fort by  any  other  city  in  the  world.  They  arje- 
valued  at  $700,000.  "They  are  19  in  number,  are 
conducted  by  118  teachers  on  the  regular  staff, 
and  10  specialists  in  music,  drill,  sewing,  draw- 
ing, nature  study,  and  manual  training.  The- 
highest  in  the  system  is  the  Collegiate  Institute^ 
a  classical  school  with  eight  teachers  and  well 
provided  with  play  grounds,  gymnasium,  libra- 
ries, and  laboratory.  The  number  of  pupils  at- 
tending the  public  schools  (1903)  is  9,500. 
While  in  the  educational  system  of  Manitoba 
generally  one  system  of  public  schools  prevails, 
and  is  accepted  by  Catholics  and  Protestants 
alike,  in  the  city  this  is  not  so.  The  Roman 
Catholics  still  maintain  a  number  of  convents 
and  parochial  schools,  with  probably  800  pupils. 
The  education  of  teachers  for  the  province  is 
conducted  in  the  Normal  School,  which  is  sit- 
uated in  the  city.  The  literary  taste  of  citizens 
is  cultivated  by  a  free  public  library  with  15,000 
to  20,000  volumes,  at  present  in  the  city-hall,, 
but  soon  to  be  housed  in  the  new  Carnegie- 
Library,  now  being  erected  at  a  cost  of  $90,000. 
Winnipeg  is  also  the  seat  of  the  University  of 
Manitoba.  This  is  a  unique  institution.  It  is 
provincial  and  has  confided  to  it  the  sole  power 
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of  granting  decrees,  of  conducting  all  examina- 
tions in  medicine,  the  entrance  in  law,  survey- 
ing, and  civil  engineering.  This  year  (1904) 
816  candidates  have  been  examined  by  the  uni- 
versity. The  university  has  an  endowment  in 
lands  of  150,000  acres,  now  estimated  at  a  mil- 
lion and  a  quarter  of  dollars,  of  which  about 
one  tenth  have  up  to  date  been  sold.  The  uni- 
versity is  well  equipped,  occupying  a  spa- 
cious building  on  a  plot  of  seven  acres  on  Broad- 
way, where  other  necessary  buildings  will  be 
erected.  Besides  council  chamber,  offices,  and 
examination  hall,  the  university  teaching  in  sci- 
ence is  accommodated  in  this  building,  good 
laboratory  facilities  being  supplied  the  profes- 
sors. The  specially  notable  character  of  the  uni- 
versity is  its  group  of  affiliated  colleges.  These 
are  four  classical  colleges,  namely,  Saint  Boni- 
face (Roman  Catholic),  Saint  John's  (Qiurch 
of  England),  Manitoba  (Presbyterian),  Wesley 
(Methodist),  along  with  a  Medical  College  and 
a  College  of  Pharmacy.  For  all  these  the  uni- 
versity lays  down  the  curriculum  and  conducts 
the  examinations;  they  do  all  the  teaching,  ex- 
cept that  in  science.  They  have  large  and  at- 
tractive buildings  and  grounds,  full  staffs  of 
professors,  strong  financial  support,  and  are  a 
powerful  influence  in  the  city.  Of  other  edu- 
cational institutions  there  are  Havergal  College 
(Church  of  England)  and  Saint  Mary's  Acad- 
emy (Roman  Catholic)  for  girls. 

With  charitable  institutions  the  city  is  well 
provided.  The  Winnipeg  General  Hospital, 
Saint  Boniface  (>eneral  Hospital,  and  several 
private  hospitals  are  doing  successful  work,  to 
the  first  named  a  Nurses'  Home  and  Maternity 
Hospital  being  attached.  The  Women's  Home, 
Children's  Home,  Children's  Aid  Shelter,  Saint 
Mary's  Boys'  Home,  and  Free  Kindergarten  In- 
stitution bear  testimony  to  the  energy  of  chari- 
table ladies.  Several  cemeteries  make  up  the  city 
of  the  dead  in  the  suburbs  of  Winnipeg.  These 
are  Saint  John's,  Kildonan,  Saint  James',  Elm- 
wood,  and  that  belonging  to  the  city  —  Brook- 
side,  besides  Saint  Boniface  and  another  Roman 
(Catholic  cemetery  in  the  south  of  the  city. 

The  history  of  the  city  of  Winnipeg  is  based 
on  that  of  an  earlier  historical  movement.  The 
city  includes  the  site  of  Fort  Garry  —  the  Mecca 
of  the  Hudson's  Bay  Company  traders  of  Ru- 
pert's Land.  Indeed,  Fort  Garry  was  not  the 
first.  In  1738  Fort  Rouge,  on  the  south  side  of 
the  Assiniboine,  was  built  by  a  lieutenant  of 
Verandreye,  the  French  explorer.  In  1804  Fort 
Gibraltar  was  erected  by  the  Montreal  fur  trad- 
ers. In  1812-14  Fort  Douglas,  as  the  centre  of 
settlement,  was  undertaken  by  the  officers  of 
Lord  Selkirk,  the  Scottish  colonizer.  This  was 
the  true  beginning  of  Manitoba  and  Winnipeg, 
when  a  band  of  Scottish  Highlanders  founded  a 
farming  settlement  on  Red  River,  coming  in  by 
way  of  Hudson  Bay.  Fort  Garry  (i)  was  built 
in  1822;  Fort  Garry  (2)  in  1835,  the  latter  a 
beautiful  stone  fort.  This  became  the  seat  of 
government  in  the  Hudson's  Bay  Company  and 
Red  River  Settlement.  In  1870  Rupert's  Land 
was  transferred  to  Canada,  and  the  village  of 
Winnipeg  then  began  as  a  small  nucleus  of 
houses  half  a  mile  from  Fort  Garry.  From  this 
hamlet  sprang  into  being  Winnipeg,  which  was 
incorporated  as  a  city  in  1873.  It  is  now  a 
metropolis  with  a  great  future.  That  there  are 
to  be  three  great  cities  in  Canada:   Montreal, 


Winnipeg,  and  Vancouver,  is  now  the  voice  of 
the  prophets.  Winnipeg  is  a  cosmopolitan  city, 
having  some  20  nationalities  represented  in  con- 
siderable numbers,  but  all  heartily  united  in  one 
Canadian  spirit.  Few  cities  on  the  American 
continent  present  such  marvellous  progress  as 
this.  The  following  figures  of  increase  of  popu- 
lation are  worth  examining:  Pop.  (1870)  215; 
(1874)  1,869;  (1885)  19.574;  {1898)  39.389; 
(1901,  official  Dominion  census)  4;{,340;  (1904,  city 
official  census)  67,000;  (19JO,  estimated)  90,00a 

George  Bryce,  LL.!)., 
Author  of    ^The   Remarkable   History   of  the 
Hudson  Bay  Company.' 

Winnipeg,  Lake,  Canada,  in  the  province 
of  Manitoba  is  about  250  miles  long,  and  from 
5  to  70  miles  broad.  It  receives  the  surplus 
waters  of  Lakes  Winnipegoos  and  Manitoba, 
besides  the  Winnipeg  River,  but  its  chief  trib- 
utaries are  the  Saskatchewan  and  the  Red 
River.  Its  surplus  water  is  discharged  by  the 
Nelson  River  into  Hudson  Bay.  Winnipeg  Riv- 
er, which  flows  into  Lake  Winnipeg,  rises  in  the 
Lake  of  the  Woods,  and  has  a  length  of  about 
250  miles.  With  the  exception  of  a  short  port- 
age at  Fort  Frances  Falls  it  is  navigable  for 
208  miles. 

Wiimipegoosis,  wIn"i-pe-goo'sTs,  Lake,  a 
lake  in  northwestern  Manitoba,  extending  into 
Saskatchewan.  It  lies  to  the  west  of  Lake  Win- 
nipeg (q.v.)  and  parallel  with  it;  its  length  is 
127  miles,  the  width  17  miles ;  its  elevation  above 
sea-level  828  feet.  It  is  generally  shallow,  the 
greatest  depth  not  being  over  ^jo  feet.  It  re- 
ceives the  Red  Deer  and  Swan  rivers,  and  a  few 
other  smaller  streams,  and  discharges  into  Lake 
Manitoba  to  the  southeast,  through  the  Water 
Hen  River. 

Winnipiseogee,  win-e-pe-sa'g«,  a  lake  in 
the  east  central  part  of  New  Hampshire.  Its 
average  length  is  25  miles;  width  from  one  to 
10  miles;  area  178  square  miles;  and  475  feet 
above  sea-level.  The  outlet  is  Winnipiseogee 
River,  which  flows  into  the  Merrimac  River. 
It  has  an  irregular  coast  line,  and  contains  a 
number  of  islands.  The  waters  abound  with 
fish.  There  are  many  summer  cottages  on  the 
islands  and  along  the  shores. 

Wiims'boro,  S.  C,  city,  county-seat  of 
Fairfield  County;  on  the  Southern  Railroad; 
about  34  miles  north  of  Columbia.  It  is  in  an 
agricultural  region,  and  in  the  vicinity  are  large 
stone  quarries.  At  one  time  the  city  manufac- 
tured all  the  cotton-gins  used  in  the  United 
States.  The  educational  institutions  are  Mount 
Zion  Institute,  established  in  1878,  as  a  public 
high  school,  but  chartered  as  a  school  in  1777, 
and  graded  elementary  schools.  The  bank  has 
a  capital  of  $120,700.  Pop.  (1890)  1,738;  (1900) 
1.765;  (1910  est.)  1,800. 

Winona,  wl-no'na,  Minn.,  city,  county-seat 
of  Winona  County;  on  the  Mississippi  River, 
and  on  the  Chicago,  Milwaukee  •&  Saint  Paul, 
the  Chicago,  Burlington  &  Quincy,  the  Green 
Bay  &  Western,  the  Winona  &  Western,  and 
the  Chicago  &  Northwestern  R.R.'s;  about  105 
miles  southeast  of  Saint  Paul.  The  surround- 
ing scenery  is  most  picturesque,  the  peculiar 
rocks  in  and  near  the  city  are  of  interest.  Sugar 
Loaf  and  Trempealeau  Mountains  are  remnants 
of  once  lofty  elevations,  but  are  now  included 
with  the  high  blu£Fs  which  border  the  city.    Th« 
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city  has  steamer  connection  with  all  the  Mis-  several  falls.    The  falls  at  Middlesex  and  Wi- 

sissippi  River  ports,  and  the  bridges  which  span  nooski  furnish  extensive  water-power  for  man- 

the   river  at  this  point  connect  the   city  with  ufacturing.    The  valley  of  the  Winooski  is  noted 

places  in  Wisconsin.    It  is  in  an  agricultural  for  its  beautiful  scenery, 

and  stock-raising  region.  Win'ship,  George   Parker,  American  au- 

The  chief  manufacturing  estabhshments  are  thor  and  librarian:  b.  Bridgewater,  Mass.,  1871. 

flour  and   lumber  mills,   agricultural-implement  He  was  graduated  from  Harvard  in   1893,  was 

works,   wagon  and  carnage   factories,   railroad  assistant   in   history   there   in    1893-5,   and   has 

shops,    breweries,   and  patent   medicine   works,  ^i^^^  bg^n  ;„  charge  of  the  John  Carter  Brown 

In  1900  (government  census)  Winona  had  162  Library,    Providence,    R.    I.    He    has    written: 

manufacturing  establishments  which  were  cap-  (jhe  Coronado  Expedition>    (1896)  ;   <Geoffrey 

itahzed  for  $6,192,386  and  in  which  were  em-  chaucer>  (1900);  <  Cabot  Bibliography>  (1900); 

ployed    2,214    persons,    who    received    annually  gtc,  and  has  edited  Wafer's   <Darien>    (1903); 

wages  to  the  amount  of  $928400.     The  total  anj  < j^e  Harris  Papers>   (1903). 

cost  of  the  raw  material   used   each  year  was  .v,. , .     „,   _,        j    »         •  1 

$4,292,845  and  the  value  of  the  finished  product  .  .Wmslow,  winz  16,  Edward.  American  colo- 

was   $6,576,382.     Winona   has   excellent   trans-  ^."'^  «°7"J!  n\  ^3°!?*'!''*''   Wo^^^t'^l'"''*. 

porution    facilities    and    ships    annually    large  England,  19  Oct.  1.595 ;  d   at  sea,  between  Santo 

.^antities  of  grain,  hay,  vegetables,  lumber,  and  Pomingo  and  Jamaica,  8  May  1655.    While  mak- 

live  stock       »       '      •"      »           '              '  ing  a  tour  of  the  Continent  he  became  a  mem- 

The  principal  public  buildings  are  the  gov-  ^«"  °f  J^^n   Robinson's   Leyden   congregation, 

ernment    building,    the    court-house,    municipal  M;*.*f".?"%°^*''^  passengers  m  the  Mayflower, 

buildings,    the    Winona    General    Hospital,    the  ?"1h    u^^  J7^^°"l"l""  J'*  ,5^/"*!°'*  ?t 

Margaret  Simpson  Home,  opera  house,  churches.  ^"'iJln^  nf  Z  T„Hi^n  Xif  V^w.J^L  t 

and  schools.     There  are  24  churches  including  !"**=T  •"    .^L*  k    ^     •*     ^P'^^'  ^hich  he  m- 

a   Roman  atholic  cathedVal.    The  educational  Zf^    aTJ^.L^^I^  hU  ^L^  A^^ri^Ja  it 

institutions  are  a   State  normal   school,   estab-  2"f-    ^ft"  ^e  d«*  »*  his  w^^^^^^^ 

lished  in  1868;  Winona  Seminary  (R.  C),  for  ^L^LY'^'^lfuiV,     ^W    „f    P^JiL    Whl^' 

jroung  women,  a  public  high  school,  opened  in  ja"  k    k,  ^'*t'    "^^^^a^  a°^    Peregrme    WTiite, 

1887,  10  public  and  four  pafish  schools.  Toland's  ^^'  husband  having  died  m  that  same,  winter 

Business  University,  and  several  private  schools.  ^4f^',J^^  H^n^'^/^T!  hi*  ^^Af'^^^'^LZ^^n 

There  are  five  banks,  which  have  a  combined  |n«land.    In   1&3-4  he  made  two  voyages  to 

capital  of  $700,000.  and   (1903)  deposits  amount-  Europe  as  agent  for  the  colony    of  which  he 

ing  to  $s;i98,850.    The  c.^  owns  and  operates  ^U°!^^:Svn^uJ''J^^^n^,f4n'^L^t 

the  water-works  While  visiting  England  again  in  1639,  as  agent 

Winona   was' settled   in    1851   and   in   1852  J?' S^,f°'S"L*iL*A'3i*^I!^1..''^.,^^^^^^ 

was  laid  out  as  a  town.    In  1857  it  received  a  t^*  :!l*^* iX  in  fhi^'^nt^h  °^ith^,,t^  f  IS 

city  charter.    Its  growth   has   been  somewhat  ^?'"^,„^"f?^'":*^^^'i'fi'/^!?,7?V 

rapid;  but  it  has  Ld  no  fictitious  booms  nor  Zl^.f^t     xlZh^  IZ^JT^^.J^iT^t    l;^ 

serious  drawbacks     Pop.  (1890)  18.208;  (1900)  JST&^'o  anlwefck^^f  IgTintt^hf co^^^^ 

'''^»Vl.'  '•'^'°'  '°'S''3-  of    religious    persecution    and    intolerance.    In 

Winona,  Miss.,  town,  county-seat  of  Mont-  1649  he  again  visited  England,  was  instrumental 

«omery  County;  on  the  Southern  and  the  Illi-  i„  the  organization  of  the  society  for  the  prop- 

nois  Central  R.R.'s ;  about  85  miles  north  by  east  agation   of   the   gospel   in    New   England,   and 

of  Jackson.     It  is  in  an  agricuUural  region  m  ^as  employed   in  various  public   affairs   under 

which  cotton  and  gram  are  the  chief  products,  the  Commonwealth.     In  1655  Cromwell  appointed 

It  has  flour  and  grist  mills,  cotton  gins,  and  him   one    of   three   commissioners    to    superin- 

agncultural  implement  works.     The  two  banks  tend   an    expedition   against   the    Spaniards    in 

have  a  combined  capital  of  $iSO,ooo.  The  high  the  West  Indies,  and  he  died  before  its  comple- 

school   was  estabhshed   in   1887.     Fop.    (1910)  tion.    He    was    the    author   of    several    works, 

2.5°"  mostly    controversial    writings    in    defense    of 

Winoos'U,    Vt.,    village    in     Chittenden  New  England.   The  principal  are :    <Good  News 

■County;  on  the  Central  Vermont  Railroad;  two  from  New  England'    (1624);   <Hypocrisie  Un- 

-miles  north  of  Burlington.    It  has  an  electric  masked'    (1640)  ;    <The   Danger  of   Tolerating 

railway  to  Burlington.    It  is  in  a  fertile  agri-  Levellers  in  a  Civill  State'   (1649);  and  <Glori- 

•cultural  region,  and  has  considerable  manufac-  ous  Progress  of  the  Gospell  amongst  the   In- 

turing    interests.     The    chief    industrial    estab-  dians'    (1649).    These  have  been  reprinted  by 

lishments  are  sash,  door,  and  blinds   factories,  the  Massachusetts  Historical  Society, 

wagon  and  carriage  works,  cotton  and  w<x)len  Winslow,  Forbes  Benignus,  English  alien- 

mi  s.  iron  and  brass  works,  machine  shops,  flour  Jst;  b.  London,  of  a  Massachusetts  family,  Aug- 

mill,    and    furniture    factory.    It    Jias    a    high  ^jt  igio;  d.   Brighton.  Sussex.  3  March   1874. 

school.    Providence   Academy    (R.C.).   public  He  came  to  this  country  in  early  life,  studied 

and  parish  schools  and  the  Fanny  A  len  Hospi-  medicine  in  New  York,  was  graduated  from  the 

tal.    There  is  one  bank  with  a  capital  of  $55,000  College  of  Surgeons,  London,  in  1835,  and  took 

and  deposits  of  about  $1,000,000.     Pop.   (1910)  his  M.D.  at  Aberdeen.    Having  after  1830  paid 

4.520.  special  attention   to  the   study   of   insanity,  he 

Winooski,  or  Onion,  a  river  in  Vermont,  opened  a  private  asylum  at  Hammersmith,  and 

which  has  its  rise  in  the  northeastern  part  oJt  later  another  in  London,  and  came  in  time  to 

the    State,    flows    west,   breaking   through    the  be  a  supreme  authority  on  all  relating  to  diseases 

<jreen  Mountains,  and  enters  Lake  Champlain  of  the  brain.    He  founded  and  edited  the  *Quar- 

about  five  miles  northwest  of  Burlington.    To-  terly   Journal    of    Psychological    Medicine    and 

tal  length  about  100  miles.    In  several  places  it  Mental    Pathology'    (1848)    and    the    'Medical 

<has   cut   deep   picturesque   gorges,   and   it    has  Critic'   (1861),  was  the  juridical  and  president 
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of  the  Medical  Society  of  London  (1853),  and 
a  member  of  numerous  scientific  bodies.  He 
published:  <The  Application  of  Phrenology  to 
the  Elucidation  *nd  Cure  of  Insanity*  (1831) ; 
'Anatomy  of  Suicide'  (1840)  ;  <Plea  of  Insanity 
in  Criminal  Cases'  (1843);  'Notes  on  the  Lu- 
nacy Act'  (1845);  'Softening  of  the  Brain' 
(1849) ;  'Lethsonian  Lectures  on  Insanity' 
(1854)  'Obscure  Diseases  of  the  Brain  and  Dis- 
orders of  the  Mind'  (i860;  4th  ed.  1868); 
'Light,  its  Influence  on  Life  and  Health' 
(1867) ;  etc. 

Winslow,  Hubbard,  American  Presbyte- 
rian clergyman:  b.  Williston,  Vt.,  30  Oct.  1799; 
d.  there  13  Aug.  1864.  He  was  graduated  from 
Yale  in  1825  and  from  Yale  Theological  Sem- 
inary in  1828.  He  was  pastor  of  the  First 
Church,  Dover,  N.  H.,  1828-32,  and  of  the  Bow- 
doin  Street  Church,  Boston,  1832-44,  and  dur- 
ing the  next  10  years  was  the  principal  of  the 
Mount  Vernon  Young  Ladies'  Institute  at  Bos- 
ton. He  edited  the  'Religious  Magazine'  1837- 
40,  lectured  widely  on  religious  and  secular  top- 
ics, was  pastor  of  the  First  Presbyterian  Church, 
Geneva,  1857-9,  and  of  the  Fiftieth  Street  Pres- 
byterian Church,  New  York,  1861-2.  He  was  a 
voluminous  writer,  and  among  his  works  may  be 
cited  'The  Doctrine  of  the  Trinity'  (1831);' 
'Controversial  Theology'  (1832);  'The  Appro- 
priate Sphere  of  Woman'  (1837),  republished 
as  'Woman  as  She  Should  Be'  (1838);  'Ele- 
ments of  Intellectual  Philosophy'  (1852);  'The 
Hidden  Life'  (1863). 

Winslow,  John,  American  soldier:  b.  Ply- 
mouth, Mass.,  27  May  1702;  d.  Hingham,  Mass., 
17  April  1774.  In  1740  he  was  appointed  by  the 
council  captain  of  a  company  recruited  in  Boston 
for  the  expedition  against  Cartagena  (q.v.)  ;  and 
in  June  1754  sailed  in  the  provincial  ship  Massa- 
chusetts to  build  a  fort  on  the  Kennebec.  This 
he  began  on  a  point  half  a  mile  below  the  Te- 
conick  Falls,  where  it  was  finished  by  William 
Lithgow  in  the  next  year.  With  Scott  he  was 
a  commander  of  the  1,800  troops  sent  by  New 
England  in  1755  to  remove  the  French  from  the 
posts  established  on  the  Bay  of  Fundy.  The 
French  forts  at  Beausejour  and  Gaspereau  were 
taken,  and  on  11  August  Winslow,  then  with 
rank  of  lieutenant-colonel,  and  in  command  at 
Mines,  was  instructed  to  remove  the  Acadians 
in  his  vicinity,  a  task  which  he  described  to  the 
French  inhabitants  as  'very  disagreeable.*  He 
strictly  followed  his  orders,  however,  as  "it  is 
not  my  business  to  animadvert."  In  1756  he 
was  appointed  to  command  the  campaign  on 
Lake  Champlain,  holding  now  the  grade  of 
major-general,  and  was  stationed  at  Fort  Wil- 
liam Henry.  He  led  another  expedition  to  the 
Kennebec  in  1758-9,  and  subsequently  was  chief 
justice  of  the  court  of  common  pleas  for  Ply- 
mouth County,  and  a  member  of  the  legislature 
and  the  council.  He  was  associated  with  Sam- 
uel Adams  in  the  preparation  of  documents  re- 
garding the  Stamp  Act  troubles. 

Winslow,  John  Ancrum,  American  naval 
officer:  b.  Wilmington,  N.  C,  19  Nov.  181 1 ;  d. 
Boston,  Mass.,  29  Sept.  1873.  He  was  appointed 
midshipman  in  the  navy  in  1827,  was  promoted 
lieutenant  in  1839,  and  served  in  the  Mexican 
War,  participating  in  the  expeditions  against 
Tabasco,  Tampico,  and  Tuspan.  He  was  made 
commander  in  1855,  in  1861  joined  the  Missis- 
sippi flotilla,  and  in  1862  was  commissioned  cap- 


tain. In  1863-4  he  was  in  command  of  the 
steamer  Kearsarge,  assigned  to  the  special  duty 
of  pursuing  the  Confederate  privateer  Alabama. 
On  14  June  1864  he  found  the  Alabama  off  Cher- 
bourg, France,  and  blockaded  her  in  that  harbor 
until  19  June,  when  Captain  Semmes  notified 
Winslow  of  his  intention  to  fight.'  The  Kear- 
sarge steamed  seven  miles  out  from  shore  in 
order  to  be  on  neutral  waters,  and  then  turned 
to  meet  the  privateer.  The  Alabama  fired  the 
first  shot,  and  the  battle  continued  for  an  hour 
and  a  half,  the  vessels  fighting  in  circles,  which 
brought  them  constantly  closer  until  the  distance 
between  them  was  but  600  yards.  The  Alabama 
then  began  to  sink  and  raised  the  white  flag. 
Winslow  numbered  but  three  killed  and  wounded 
out  of  his  crew  of  163  officers  and  men,  and 
took  65  prisoners.  It  was  the  most  important 
sea  fiptht  of  the  war  between  two  ships,  and 
Captain  Winslow  received  a  vote  of  thanks  from 
Congress,  and  was  promoted  commodore,  his 
commission  dating  from  the  hour  of  his  victory. 
He  was  in  command  of  the  Gulf  squadron  in 
1866-7,  was  promoted  rear-admiral  in  1870,  and 
was  commander-in-chief  of  the  Pacific  squadron 
in  1870-2. 

Winslow,  Josiah,  American  colonial  gov- 
ernor, son  of  Edward  Winslow  (q.v.)  ;  b.  Marsh- 
field,  Mass.,  1629;  d.  there  18  Dec.  1680.  From 
the  command  of  the  Marshfield  military  company 
in  1652  he  rose  to  the  rank  of  major  and  com- 
mander-in-chief of  the  forces  of  the  Plymouth 
colony  in  1658.  He  was  chosen  deputy  in  1657, 
and  was  one  of  the  commissioners  of  the  united 
colonies  from  1658  to  1670.  He  was  assistant 
governor  of  the  Plymouth  colony  for  several 
years  prior  to  1673,  and  from  that  date  till  his 
death  was  its  governor,  the  first  native-bom 
p)vernor  in  New  England.  During  King  Phil- 
ip's War  he  was  ex  oMcio,  and,  according  to 
rank,  general-in-chief  of  the  entire  army  of  the 
united  colonies.  He  wrote  a  poem  commemo- 
rative of  Governor  Bradford,  which  may  be 
found  in  Morton's  'New  England  Memorial' 
(1669). 

Winslow,  Miron,  American  missionary:  b. 
Williston,  Vt.,  11  Dec.  1789;  d.  Cape  of  Good 
Hope,  Africa,  22  Oct.  1864.  He  was  graduated 
from  Middlebury  College,  Vt.,  in  1815  and  from 
Andover  Theological  Seminary  in  1818.  He 
went  as  a  missionary  of  the  American  Board  to 
Ceylon  1819,  and  continued  in  the  mission  field 
for  44  years.  He  founded  the  Madras  mission 
1836;  was  president  of  the  native  college  at 
Madras  1840;  translated  the  Bible  into  Tamil 
1835;  and  published  'A  Tamil  and  English  Dic- 
tionary' (1862),  a  great  work,  containing  over 
67,000  Tamil  words. 

Winslow,  William  Copley,  American 
Egyptologist,  son  of  Hubbard  Winslow  (q.v.)  : 
b.  Boston,  Mass.,  13  Jan.  1840.  He  was  gradu- 
ated from  Hamilton  College,  Clinton,  N.  Y.,  in 
1862  and  from  the  (jeneral  "Theological  Sem- 
inary, New  York,  in  1865.  He  took  orders  in 
the  Episcopal  Church,  was  rector  of  Saint 
Luke's  Church,  Lee,  Mass.,  1867-70,  and  for 
many  years  secretary  of  the  Free  Church  Asso- 
ciation in  the  Episcopal  Church.  He  was  assist- 
ant editor  of  the  New  York  World  1862-3,  and 
editor  of  the  'Christian  Times'  1863-5,  and  was 
long  vice-president,  secretary,  and  treasurer  of 
the  Egypt  exploration  fund  for  the  United 
States.     He  has  written:    'Israel   in   Egypt'; 
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♦The  Store  City  of  Pithom>  (1885) ;  <A  Greek 
City  in  Egypt*  (1887)  ;  <The  Ejfyptian  Collec- 
tion in  Boston*  (1890);  'The  Pilgrim  Fathers 
in  Holland*  (1891);  'Governor  Edward  Wins- 
low*  ;  etc. 

Winsor,  win'zor,  Justin,  American  histo- 
rian and  librarian:  b.  Boston,  Mass.,  2  Jan. 
1831 ;  d.  Cambridge  2,2  Oct.  1897.  He  was  edu- 
cated at  Harvard  and  subsequently  studied  at 
Paris  and  Heidelberg.  He  was  superintendent 
of  the  Boston  Public  Library  1868-77,  and  li- 
brarian of  Harvard  1877-97.  He  published: 
'History  of  the  Town  of  Duxbury*  (1849); 
'Bibliography  of  Original  Quartos  and  Folios 
of  Shakespeare*  (1875)  ;  'Reader's  Handbook  of 
the  American  Revolution*  (1880) ;  'Memorial 
History  of  Boston*  (edited  1880-2)  ;  'Narrative 
and  Critical  History  of  America*  (edited  8  vols. 
1884-9),  his  most  scholarly  achievement;  'Chris- 
topher Columbus*  (1891);  'From  Cartier  to 
Frontenac*  (1894);  'The  Mississippi  Basin: 
The  Struggle  in  America  between  England  and 
France*  (1895).  He  ranked  as  the  highest 
authority  on  the  early  history  of  North  America. 

Win'sted,  Conn.,  borough,  county-seat  of 
Litchfield  County;  on  the  Mad  and  Still  rivers, 
and  on  the  Central  N.  E.  and  the  New  York, 
N.  H.  &  H.  R.R.'s;  about  28  miles  northwest 
of  Hartford.  It  is  in  an  agricultural  region, 
and  is  the  commercial  and  industrial  centre  for 
quite  an  extent  of  country.  The  Mad  River 
furnishes  considerable  water-power,  which  is 
utilized  for  manufactories  for  cutlery,  clocks, 
leather,  spool  silk,  edge  tools,  pins,  hosiery,  and 
undertakers'  supplies.  The  town  of  Winchester, 
in  which  is  the  borough  of  Winsted,  had,  in  1900 
(government  census),  133  manufacturing  estab- 
lishments, capitalized  for  $2,971429,  and  employ- 
ing 1,746  wage  earners.  The  value  of  the  annual 
products  was  $2,928,822.  From  1900  to  1904 
the  manufacturing  industries  have  increased; 
the  number  of  employees  (1904)  is  now  about 
3,000.  The  educational  institutions  are  Gilbert 
High  School,  Saint  Margaret  of  Cortona  Acad- 
emy, public  and  parish  schools,  and  the  Memo- 
rial and  Gilbert  School  libraries.  Located  in 
Winsted  are  the  Litchfield  County  Hospital  of 
Winchester,  Old  People's  Home,  and  the  Gilbert 
Home  for  Indigent  Children.  There  are  four 
banks,  which,  in  1903,  had  deposits  amounting 
to  $3,737,080.  Winsted  receives  considerable 
water-power  from  Long  Lake,  a  body  of  water 
on  the  western  side  of  the  borough;  and  the 
water-supply  comes  from  Crystal  Lake. 

The  place  was  settled  in  1756.  The  town  of 
Winchester  was  founded  in  1771,  and  Winsted 
was  incorporated  as  a  borough  in  1858.  The 
government  is  vested  in  a  warden  and  six 
burgesses.  Pop.  est.  7,000.  Pop.  of  the  town 
of  Winchester  (1900)  7,763;   (1910)  7,754. 

A.  B.  Stevens, 
<Witufed  Daily  Citizen.^ 

Win'ston,  John  Anthony,  American  poli- 
tician: b.  Madison  County,  Ala.,  4  Sept.  1812; 
d.  Mobile,  Ala.,  21  Dec.  1871.  He  was  educated 
at  Lagrange  College,  Ala.,  and  at  the  University 
of  Nashville,  Tenn.,  and  subsequently  engaged 
as  a  cotton  planter  and  commission  mer- 
chant He  was  elected  to  the  State  Assembly  in 
1839-40,  and  in  1842;  to  the  State  Senate  in  1845, 
serving;  until  1852;  and  was  president  of  that 
body  m  1845-8.    At  the  Baltimore  convention 


of  1848  he  was  the  recognized  leader  of  the 
Alabama  Democracy,  and  in  1853-6  was  gov- 
ernor of  his  State.  He  was  the  first  native-born 
governor  of  Alabama,  and  by  his  refusal  to  sign 
certain  bills  for  aiding  railroad  companies  by 
State  loans  he  gained  the  title  of  the  "veto 
governor."  His  course  was  sanctioned,  however, 
by  the  people,  as  he  was  re-elected  in  1855  and 
his  measures  were  sustained  by  the  legislature 
in  the  following  session.  He  was  a  delegate  to 
the  Charleston  convention  of  1660  and  opposed 
secession,  but  later  became  a  colonel  in  the  Con- 
federate army.  He  commanded  a  brigade  in 
the  Peninsular  campaign,  and  was  conspicuous 
for  gallantry  at  Seven  Pines,  but  his  health  com- 
pelled his  retirement  from  the  army  soon  after- 
ward, and  he  took  no  further  active  part  in  the 
War.  He  was  a  member  of  the  State  constitu- 
tional convention  in  1865,  and  in  1866  was 
elected  to  the  United  States  Senate,  but  was 
refused  admission. 

Winston,  N.  C.    See  Winston-Salem. 

Winston-Salem,  N.  C,  twin  city,  county- 
seat  of  Forsyth  County ;  on  the  Norfolk  &  W.  and 
the  Southern  R.R.'s;  115  miles  north  of  Raleigh 
and  28  miles  west  of  Greensboro.  Winston  and 
Salem  have  independent  municipalities,  but  as 
they  are  one  commercially  and  industrially,  they 
use  usually  called  Winston-Salem.  The  city  is 
the  commercial  centre  of  a  fertile  agricultural 
region,  especiall)r  noted  for  its  tobacco.  It  is  a 
manufacturing  city  of  importance;  the  tobacco 
manufacture  is  the  leading  industry;  there  are 
large  tobacco  warehouses,  and  plug  and  leaf 
tobacco  _  factories,  representing  about  $2,000,000 
capital  invested;  other  industrial  establishments 
include  chemical  works  (the  largest  in  the 
South),  roller  mills,  cotton  mills,  knitting  mills, 
a  box  factory,  machine  shops  and  foundries. 
The  business  is  mostly  concentrated  in  Winston, 
while  Salem  is  mainly  residential.  The  streets 
are  broad  and  well  paved,  and  there  is  a  large 
park;  the  city  has  an  electric  railway,  and  two 
systems  of  water-works,  one  under  the  owner- 
ship of  the  municipal  government  of  Winston. 
Of  the  public  buildings  the  court-house  in  the 
central  square  of  Winston  and  the  city-hall  and 
armory  arc  the  most  notable;  plans  are  under 
consideration  (1904)  for  the  erection  of  a 
United  States  government  building.  There  i"* 
an  excellent  public  school  system,  including  a 
graded  school  for  colored  children ;  and  the 
city  is  also  the  seat  of  the  Salem  Academy  and 
College,  a  Moravian  school  for  young  women, 
founded  in  1802;  the  Salem  Boys'  Schooi 
(Moravian) ;  an^  the  Slater  Industrial  and 
Normal  School,  a  non-sectarian  institution  for 
the  colored  race. 

Salem  was  founded,  in  1766,  by  Moravians 
as  a  church  community.  For  a  number  of  years 
the  town  was  governed  by  the  church  in  affairs 
secular  as  well  as  religious.  The  Moravian 
bishop.  Count  Zinzendorf  (q.v.),made  the  plans 
for  the  city  and  for  the  government  which  ex- 
isted during  the  first  years.  The  government  of 
Salem  is  now  administered  under  the  revised 
charter  of  1891 ;  the  government  of  Winston 
under  the  charter  of  1899;  in  both  cases  the 
mayor  is  elected  every  two  years.  Pop.  Winston 
(1890)  8,018;  (1900)  10,008;  (1910)  17,167;  pop. 
Salem  (1890)  2,711;  (1900)  3,642;  (1910)  5,533. 

G.  E.  Wkbb, 
Se<^y   Winston-Salem  Chamber  of  Commerce. 
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Win^  Peter  De.     See  De  Wint,  Peihl 

Winter,  John  Strange.  See  Stannakd, 
Henrietta. 

Winter,  William,  American  author  and 
dramatic  critic:  b.  Gloucester,  Mass.,  15  July 
1836.  He  was  graduated  from  the  Harvard 
law  school  in  1857 ;  was  admitted  to  the  Suffolk 
County  bar,  but  never  practised ;  published  in 
1854  a  book  of  verse,  'The  Convent,  and  Other 
Poems> ;  and  was  for  a  time  a  successful  lyceum 
lecturer.  From  i860  he  was  a  contributor  to  the 
•Saturday  Press'  and  other  New  York  period- 
icals; for  several  years  was  assistant  editor  of 
the  'Albion* ;  and  in  1865  became  dramatic  re- 
viewer for  the  Tribune,  for  which  he  has  since 
continued  to  write.  He  was  at  one  time  also 
managing  editor  of  the  New  York  'Weekljr  Re- 
view* ;  and  he  has  been  a  frequent  contributor 
to  leading  magazines  and  reviews.  In  addition 
to  his  criticism,  he  became  known  also  for  his 
biographical  studies,  and  his  sketches  of  travel 
abroad  and  historic  foreign  localities.  His  prose 
style  is  one  of  considerable  distinction,  and  his 
verse  is  finished  in  character.  He  wrote  further : 
'The  Queen's  Domain  and  Other  Poems' 
(1858);  'My  Witness'  (1871),  poems;  'Thistle- 
down* (1878),  poems;  'Poems,'  complete  edi- 
tion (i88i);  'The  Jeffersons*  (1881);  'English 
Rambles*  (1883);  'Henry  Irving*  (1W5) ; 
'Shakespeare's  England*  (1886),  chapters  of 
travel  and  historical  study;  'Stage  Life  of  Mary 
Anderson*  (i886),-  'The  Wanderers*  (1888); 
'Gray  Days  and  Gold*  (1891) ;  and  'Old  Shrines 
and  Ivy*  (1892),  essays  on  England;  'Shadows 
of  the  Stage*  (1892-3-5);  'The  Life  and  Art 
of  Edwin  Booth'  (1893);  and  'The  Life  and 
Art  of  Joseph  Jefferson*  (1894).  He  also  edited 
(18&1)  the  works  of  Fitz- James  O'Brien  (q.v.), 
and  'The  Shakesperean  and  Miscellaneous  Plays 
of  Edwin  Booth'   (1899). 

Winter,  one  of  the  four  seasons,  the  cold- 
est of  the  year.  Astronomically  considered,  win- 
ter begins  in  northern  latitudes  when  the  sun 
enters  the  sign  of  Capricorn,  or  at  the  solstice 
about  21  December,  and  ends  at  the  equinox  in 
March;  but  in  its  ordinary  sense  it  is  taken  to 
include  the  months  of  December,  January  and 
February. 

Winter-berry,  several  members  of  the 
genus  Ilex,  of  the  holly  family,  are  known  by 
this  name,  including  the  inkberry  (q.v.).  They 
are  all  native  to  eastern  North  America,  but  the 
species  commonly  indicated  by  the  name  is 
the  black  alder  (/.  verticillala) ,  an  arborescent 
shrub,  common  in  swampy  places  and  along  the 
banks  of  streams,  often  overhanging  the  water. 
The  acute,  oval  leaves  turn  black  in  autumn, 
and  the  axillary  cymes  of  tiny  polygamo- 
dicecious,  whitish  flowers,  are  succeeded  by  bril- 
liant scarlet  berries,  that  are  as  large  as  a  pea, 
and  are  so  crowded  on  the  bare  branches  as  to 
appear  verticillate.  They  remain  on  the  shrub 
all  winter,  and  twigs  are  often  sold  by  city 
florists  for  winter  decoration.  The  bark  of  the 
winter-berry  is  tonic  and  astringent,  and  in  in- 
fusion has  been  employed  as  a  lotion  for  dressing 
ulcers. 

The  smooth  winter-berry  (/.  lavigaia)  is  a 
handsome  shrub  at  all  seasons  and  is  similar  to 
the  black  alder,  but  has  larger  stalked  drupes, 
of  a  more  orange  tint,  less  crowded,  and  ripen- 
ing earlier. 


Winter-cherry,  a  solanaceous  herb  (Physalis 
alkekengi)  of  the  south  of  Europe,  cultivated  for 
its  ornamental  fruit.  It  is  a  downy  perennial, 
with  semi-decumbent  stems  and  broad  deltoid 
leaves.  The  axillary,  solitary  flowers  have  cam- 
panulate  five-lobed  and  whitish  corollas.  The 
calyces  are  also  five-toothed  and  campanulate, 
but  in  fruit  become  inflated  so  that  they  are  like 
miniature  membranous  balloons  surrounding  a 
pulpy,  globose,  cherry-like  berry,  which  is  edible, 
well-flavored,  and  acidulous,  serving  chiefly  for 
preserves.  These  fruit-bladders  are  of  a  bright 
scarlet  hue,  and  glow  far  into  the  winter.  They 
will  even  keep  their  color  for  some  time  when 
cut.  The  plants  are  also  known  as  alkekengi, 
bladder-herb,  strawberry-tomato,  etc.  The  Jap- 
anese winter-cherry  iPhysalis  francheti)  is  very 
similar,  but  larger,  having  branches  perhaps  two 
feet  high,  with  vigorous,  soft,  green  foliage. 
They  are  profusely  hung  with  bright  orange- 
colored  translucent  lanterns,  three  inches  in 
diameter. 

Winter  Cress.    See  Cress. 

Winter  Flounder.    See  Flounder. 

Wmter  Wren.    See  Wren. 

Wintergreen,  a  name  applied  to  several 
ericaceous  plants  which  retain  their  foliage 
over  winter.  In  eastern  America,  the  aromatic 
little  Gaultheria  procumbens  (see  Gaulthe- 
ria)  is  generally  the  plant  referred  to  by  this 
name.  It  is  a  low  shrub,  barely  six  inches 
high,  found  in  rocky  woods,  with  creeping 
stems,  half-hidden,  from  which  arise  erect,  red- 
dish branches,  bearing  ovate  glossy  leathery 
leaves.  These  are  serrate  with  bristly  tipped 
teeth  and  are  gathered  in  a  tuft  at  the  top  of 
the  slender  stalk,  the  fleshy,  white  or  pinkish, 
urn-shaped  flowers  nodding  underneath.  _  The 
fruits  are  bright  scarlet,  mealy  and  spicy  in 
flavor;  and  are  really  enlarged  fleshy  calyces 
which  have  enclosed  the  seed-capsules  and 
assumed  the  form  of  a  berry.  They  are  some- 
times called  checker-berries,  and  remain 
throughout  the  winter.  The  whole  plant  is 
aromatic  in  taste,  and  is  frequently  eaten,  foli- 
age, berries  and  all.  The  spiciness  is  due  to  the 
volatile  oil  of  Gaultheria  (q.v.)  which  is  a  stim- 
ulant, astringent,  and  diuretic  drug,  but  is 
chiefly  used  for  flavoring,  confectionery  or  phar- 
maceutical preparations.  It  is  a  commercial  prod- 
uct distilled  from  the  wintergreen  where  it  is 
plentiful,  or  from  the  sweet-birch  (Belula  len- 
to). The  various  members  of  the  genus  Pyrola 
are  called  wintergreen,  such  as  the  round-leaved 
wintergreen,  a  common  plant  with  a  few  orbic- 
ular, or  oval,  long-petioled  and  coriaceous 
leaves.  The  flowers  are  somewhat  like 
those  of  the  lily  of  the  valley,  and  are  fragrant 
The  spotted  wintergreen  (Chimaphila  moiulata) 
is  another  plant  found  in  shady  woods.  It  has 
a  decumbent  stem,  sending  up  slender  branches, 
which  bear  a  few  lanceolate  leaves  mottled  with 
white,  and  several  white  flowers,  tinged  with 
purple.  The  flowering  wintergreen  is  the 
charming  fringed  polygala  (Pofygala  paucifo- 
lia),  with  a  tuft  of  leaves  at  the  top  of  the 
stem,  that  are  not  unlike  those  of  Gaultheria; 
but  it  has  a  magenta-colored  blossom  with  flar- 
ing wings.  Still  another  wintergreen  is  the 
chickweed-winterg^een  (Trientalis  americana) 
a  spring  blooming  herb,  with  a  dainty  white, 
starry  blossom,  poised  above  a  whorl  of  foliage 
like  tiny  peach  leaves. 
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Winterhalter,  vIn'tSr-hal-ter,  Franz  Xavier, 

German  painter:  b.  Menzenschwand,  near  Saint 
Blasien,  20  April  i8o6 ; .  d.  Frankfort-on-the- 
Main  8  July  1873.  He  was  educated  at  the 
-academies  of  Munich  and  Carlsruhe,  and  also 
studied  a  while  in  Italy.  In  1834  he  established 
himself  in  Paris,  where  he  obtained  the  pat- 
ronage of  Louis  Philippe,  and  of  many  persons 
of  note.  In  like  manner  he  was  liberally  pat- 
ronized  by  the  English  court.  His  productions 
were  principally  portraits,  with  a  few  fancy 
pieces  and  pictures  of  genre.  In  France  he 
painted  portraits  of  Louis  Philippe  and  his 
queen,  of  all  the  members  of  the  Orleans  fam- 
ily, of  Napoleon  III.  and  his  empress,  and  of 
the  prince  imperial.  He  was  the  favorite  court 
painter  in  England  during  the  life  of  the  prince 
consort  and  executed  portraits  of  the  Duke  of 
Wellington,  Sir  Robert  Peel,  and  other  dis- 
tinguished persons  for  the  queen.  His  fancy 
pictures  have  little  other  merit  than  as_  ele- 
gantly composed  figure  pieces.  He  finished 
carefully,  and  imparted  a  pleasing  and  well- 
bred  expression  to  his  faces,  with  little  or  no 
character. 

Winter's  Bark,  the  cortex  of  an  evergreen 
magnoliaceous  shrub  (Drimys  winteri)  of  the 
mountains  of  South  America.  In  commerce 
this  bark  is  quilled  or  curved,  ^ray  outside, 
brown  internally.  It  has  a  peculiar  aromatic 
odor,  a  very  pungent  and  astringent  taste,  and 
serves  as  a  tonici  stimulant  and  anti-scorbutic 
drug.  Paratudo  bark  is  a  variety  of  winter's 
bark.  There  are  many  substitutes  for  the  dru^, 
and  much  of  the  winter's  bark  of  commerce  is 
obtained  from  the  West  Indian  Cinnamoden- 
dron  corticosum  and  Canella  alba. 

Winter's  Tale,  A,  a  comedy  by  Shake- 
speare based  on  Greene's  'Pandosto'  (1588), 
later  known  as  the  'Historic  of  Dorastus  and 
Fawnia.*  Forman's  Diary  gives  the  date  of  the 
production  of  <  Winter's  Tale*  as  161 1  and  the 
play  was  included  in  the  First  Folio  of  Shake- 
speare 1623.  In  Greene's  story,  as  in  Shake- 
speare's, Bohemia  is  made  a  maritime  country, 
and  Dolphos  an  island.  The  name  'Winter's 
Tale'  is  derived  partly  from  the  fact  that  the 
play  opens  in  winter,  and  partly  from  the  resem- 
blance of  the  story  to  a  marvelous  tale  told  by 
a  winter's  fire. 

Win'terset,  Iowa,  city,  county-seat  of 
Madison  County;  on  the  Qiicago,  Rock  Island 
&  Pacific  Railroad;  about  45  miles  southwest 
of  Des  Moines.  It  is  in  an  agricultural  re- 
gion in  which  the  chief  products  are  wheat, 
corn,  and  hay.  In  the  vicinity  are  large  stone 
quarries.  It  has  flour  mill,  creameries,  machine 
shop,  and  coal  and  stock  yards.  It  has  an  ex- 
tensive trade  in  farm  and  dairy  products.  The 
four  banks  have  a  combined  capital  of  $125,000. 
There  are  10  churches,  public  and  private 
schools,  and  a  public  library,  founded  in  1891. 
Pop.  3,500. 

Winther,  vfn'ter,  Rasmus  Villads  Christian 
Ferdinand,  Danish  poet:  b.  Fensmark,  Zea- 
land, Denmark,  29  July  1796;  d.  Paris  30  Dec. 
1876.  He  was  educated  at  the  University  of 
Copenhagen  and  became  immediately  popular 
on  the  appearance  in  1828  of  his  first  volume 
of  poems.  He  was  one  of  the  truest  interpret- 
ers of  the  Danish  national  character.  Some 
of  his  numerous  publications  are:  'Sang  og 
Sagn*    (Song  and   Legend)    (1841);    'Lyriske 


Digte>  (Lyrical  Poems)  (1849);  'Nye  Digte> 
(New  Poems)  (1850);  'Hjortens  Flugt>  (The 
Flight  of  the  Hart)  (1856),  a  lyric  romance 
of  the  Danish  Middle  Ages,  his  greatest  work. 

Winthrop,  win'throp,  Fitz-John,  American 
colonial  governor,  son  of  John  Winthrop  (1606- 
76)  (q.v.)  :  b.  Ipswich,  Mass.,  14  March  1638 ;  d. 
Boston,  Mass.,  27  Nov.  1707.  He  studied  at 
Harvard  and  afterward  in  England,  where  he 
served  in  the  army  of  the  Protectorate  until  the 
Restoration.  Returning  to  Connecticut  in  1663 
he  was  elected  to  the  Assembly  in  1671,  served 
as  major  in  King  Philip's  War  and  in  1686  as 
a  member  of  the  council  of  Governor  Andros. 
He  was  a  magistrate  in  1689,  major-general 
commanding  the  expedition  against  Quebec  in 
1690,  Connecticut  agent  at  London  1693-7,  and 
governor  of  Connecticut  from  1698  till  his  death. 

Winthrop,  James,  American  jurist,  son 
of  John  Winthrop  (1714-79)  (q.v.):  b.  Cam- 
bridge, Mass.,  1752;  d.  there  26  Sept.  1821. 
He  was  ^[raduated  from  Harvard  in  1769, 
was  librarian  there  1772-87,  and  for  several 
years  was  chief  justice  of  the  Massachusetts 
court  of  common  pleas,  and  register  of  probate. 
He  published  'An  Attempt  to  Translate  the 
Prophetic  Part  of  the  Apocalypse  into  Familiar 
Languag;e*  (1794)  ;  'Systematic  Arrangement  of 
Prophecies  relating  to  Antichrist*  (i79S) ;  etc. 
His  library  was  bequeathed  to  Allegheny  Col- 
lege, Meadville,  Pa. 

Winthrop,  John,  American  colonial  gov- 
ernor: b.  Edwardston,  near  Groton,  Suffolk, 
England,  12  Jan.  1588;  d.  Boston,  Mass.,  26 
March  1649.  He  studied  at  Trinity  College, 
Cambridge,  was  bred  to  the  law,  and,  accord- 
ing to  the  testimony  of  Cotton  Mather,  was 
commissioned  at  18  a  justice  of  the  peace.  His 
earlier  years  were  spent  on  his  estate  of  Groton 
Manor,  but  his  Puritan  tendencies  and  the  cur- 
rent of  his  political  sympathies  presently  inter- 
ested him  in  plans  for  colonization  in  America. 
When  in  1629  a  charter  was  obtained  creating 
a  corporation  under  the  name  of  the  "Governor 
and  Company  of  the  Massachusetts  Bay  in  New 
England,*  the  piety,  learning,  and  talents  of 
Winthrop  led  to  his  election  as  governor.  Con- 
verting his  hereditary  estate,  yielding  an  annual 
income  of  i6oo  or  £700,  into  money,  he  set  sail 
in  the  Arabella  from  Yarmouth  7  April  1630, 
with  a  company  of  about  900  persons.  On  the 
voyage  he  composed  a  small  treatise,  entitled 
<A  Model  of  Christian  Charity.'  On  12  June 
they  arrived  at  Salem,  Mass.,  and  the  govern- 
ment was  immediately  transferred  to  him  by 
Endicott,  who  had  been  the  acting  governor 
for  two  years  by  authority  of  the  London  com- 
pany, before  the  transfer  of  the  charter  to  New 
England.  He  was  re-elected  every  year  until 
1634,  when  his  popularity  had  somewhat  de- 
clined, partly  on  account  of  his  long  continuance 
in  office.  In  1636,  when  Sir  Henry  Vane  was 
elected  governor,  Winthrop  was  chosen  deputy 
governor,  and  during  this  and  the  following 
year  occurred  the  celebrated  controversy  in  re- 
gard to  Mrs.  Hutchinson  and  her  doctrines.  In 
this  matter  Vane  and  Winthrop  were  on  oppo- 
site sides,  and  in  the  election  of  1637  the_  latter 
was  chosen  governor  over  Vane.  The  inhabi- 
tants of  Boston,  however,  were  friendly  to  Vane 
and  Mrs.  Hutchinson,  and  Winthrop  was  at 
first  slighted  by  his  neighbors.  Subsequently 
he  engaged  in  a  controversy  with  his  defeated 
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opponent  ia  regard  to  the  alien  law  passed  by 
the  general  court.  He  was  re-elected  every 
year  until  1640;  and  in  1642  the  troubled  state 
of  the  colony  induced  the  settlers  to  call  him 
again  to  the  head  of  the  government.  He  was 
again  elected  in  1643,  in  the  two  following 
years  was  made  deputy  governor,  and  in  1040 
governor  again,  which  office  he  continued  to 
hold  the  remainder  of  his  life.  In  his  princi- 
ples Winthrop  was  opposed  to  an  unlimited 
democracy ;  and  when  the  people  of  Connecticut 
were  forming  a  government,  he  wrote  them  a 
letter  in  which  he  said  that  "the  best  part  of  a 
community  is  always  the  least,  and  of  that  best 
part  the  wiser  part  is  always  the  lesser.'  But 
he  was  attached  to  civil  liberty,  disinterested, 
pure,  and  conscientious.  "It  would  be  errone- 
ous,* says  Palfrey,  in  speaking  of  the  common- 
wealth of  Massachusetts,  *to  pretend  that  the 
principles  upon  which  it  was  established  were 
an  original  conception  of  Winthrop's  mind;  but 
undoubtedly  it  was  his  policy,  more  than  any 
other  man's,  that  organized  into  shape,  animated 
with  practical  vigor,  and  prepared  for  per- 
manency, those  primeval  sentiments  and  insti- 
tutions that  have  directed  the  course  of  thought 
and  action  in  New  England  in  later  times.* 
Winthrop  kept  a  journal  containing  an  account 
of  the  transactions  in  the  colony  dovm  to  the 
year  1649.  The  first  two  books  were  first  pub- 
lished in  1790,  and  the  manuscript  of  the  third, 
which  was  for  a  long  time  lost,  was  found  in 
1816  in  the  tower  of  the  Old  South  Church. 
The  three  were  published  in  a  revised  edition 
entitled  'The  History  of  New  England  from 
1630  to  1649,*  with  notes  by  James  Savage 
(1825-6).  Consult  <  Collections  of  the  Massa- 
chusetts Historical  Society,'  3d  series,  Vols.  9 
and  10;  R.  C.  Winthrop,  <Life  and  Letters  of 
John  Winthrop>  (1864);  Whitmore,  'Notes  on 
the  Winthrop  Family  and  its  English  Connec- 
tions' (1864) ;  Twitchell,  <John  Winthrop' 
(1891);  Earle,  'Margaret  Winthrop'  (1895)- 

Winthrop,  John,  American  colonial  gov- 
ernor, son  of  Governor  John  Winthrop,  of  the 
Massachusetts  Bay  Colony:  b.  Grototi  Manor, 
Suffolk,  England,  12  Feb.  1606 ;  d.  Boston,  Mass., 
5  April  1676.  He  was  educated  at  Bury  Saint 
Edmund's  Grammar  School,  at  Trinity  College, 
Dublin,  and  at  the  Inner  Temple,  London,  where 
he  studied  law.  He  obtained  a  commission  in 
the  army,  and  served  with  Buckingham  in  the 
expedition  for  the  relief  of  the  Huguenots  near 
La  Rochelle,  France,  in  1627,  went  in  the  follow- 
ing year  to  Turkey  as  an  attache  of  the  British 
embassy,  traveled  in  various  countries  of  Eu- 
rope, in  1631  joined  his  father  in  Massachusetts, 
where  he  became  governor's  assistant,  and  in 
1633  settled  at  Ipswich,  of  which  he  was  one  of 
the  principal  founders.  Obtaining  a  commission 
under  a  grant  to  the  Earl  of  Warwick,  he 
founded  Saybrook,  at  the  mouth  of  the  Connecti- 
cut River,  in  1635,  built  there  a  fort,  and  was 
made  titular  governor.  In  1645  he  removed  his 
family  from  Boston  to  Pequot  Harbor,  and  in 
the  foljowing  year  founded  New  London.  After 
the  union  of  Saybrook  with  Connecticut  he  be- 
came a  magistrate  of  the  increased  colofw 
(1651),  and  from  1657  to  the  end  of  his  life 
served  almost  continuously  as  its  governor.  He 
was  bearer  to  Charles  II.  (1662)  of  a  loyal 
address  from  the  Connecticut  government,  and 
received  from  the  king  a  suitable  charter  for  the 


colony.  Under  an  equally  favorable  charter  he 
secured  the  union  of  the  Connecticut  and  New 
Haven  colonies.  He>  was  one  of  the  commis- 
sioners of  the  United  Colonies  of  New  England 
in  1675.  A  student  of  physics  and  chemistry, 
through  his  scientific  attainments  he  became  a 
member  of  the  Royal  Society,  to  whose  'Trans- 
actions' he  was  a  contributor. 

Winthrop,  John,  A  "nerican  physicist,  great- 
grandson  of  John  Wivthrop  (1588-1649)  (q.v.)  : 
b.  Boston  19  Dec.  1714;  d.  Cambridge,  Mass.,  3 
May  1779.  He  was  graduated  from  Harvard  in 
1732  and  from  1738  until  his  death  was  Hollis 
professor  of  mathematics  and  philosophy  there. 
He  was  one  of  the  most  important  American 
scientists  of  the  i8th  century  and  exercised 
much  influence  upon  the  scientific  thought  of 
his  contemporaries,  in  particular  upon  Franklin 
and  Count  Rumford  (q.v.).  He  noted  the  tran- 
sits of  Mercury  in  1740  and  1761,  going  to  New- 
foundland in  the  latter  year  for  this  purpose 
in  a  vessel  supplied  for  the  purpose  by  the  Mas- 
sachusetts Province.  He  twice  declined  the 
presidency  of  Harvard,  was  for  some  years  a 
judge  of  probate  for  Middlesex  County,  and  was 
a  member  of  the  governor's  council  1773-4-  He 
was  a  prominent  advocate  of  political  liberty. 
He  published  'Lecture  on  Earthquakes'  (175s), 
and  is  sometimes  claimed  as  the  founder  of  the 
science  of  seismology.  He  published:  'Answer 
to  Mr.  Prince's  Letters  on  Elarthquakes'  (1756)  ; 
'Account  of  Some  Fiery  Meteors'  (1755)  ;  'Two 
Letters  on  the  Parallax  and  Distance  of  the  Sun 
as  deducible  from  the  Transit  of  Venus'  (1769)  ; 
etc. 

Winthrop,  Robert  Charles,  American  po- 
litical leader:  b.  Boston,  Mass.,  12  May  1809; 
d.  there  16  Nov.  1894.  He  was  graduated  from 
Harvard  in  1828,  studied  law  with  Daniel  Web- 
ster, and  was  admitted  to  the  bar  in  1831.  He 
soon  became  active  in  political  life,  allying  him- 
self with  the  Whig  party,  and  in  1834  was  elected 
to  the  Massachusetts  legislature,  where  he  served 
five  years,  being  speaker  of  the  House  for  three 
years.  In  1840-50  he  was  a  member  of  Con- 
gress, and  in  1847-9  speaker  of  the  House  of 
Representatives.  In  1850,  on  Webster's  resig- 
nation from  the  Senate,  Winthrop  was  appointed 
his  successor  for  the  unexpired  term,  but  in 
1851  failed  to  secure  election  to  the  Sen- 
ate. In  185 1,  as  Whig  candidate  for  gov- 
ernor, he  received  a  plurality  of  votes,  but  the 
constitution  at  that  time  required  an  absolute 
majority  for  election;  the  election,  therefore, 
went  to  the_  legislature,  where  he  was  de- 
feated. During  his  term  in  Congress  he 
had  shown  himself  a  conservative,  and, 
though  opposed  to  the  extension  of  slav- 
ery, and  to  the  Mexican  War,  he  had  no 
sympathy  with  the  extreme  abolitionists,  and 
desired  compromise  between  North  and  South. 
His  defeat  was  due,  therefore,  to  a  coalition  be- 
tween the  Free-Soilers  and  the  Democrats  in 
the  Massachusetts  legislature.  After  the  Whig 
party  dissolved,  he  took  no  prominent  part  in 
political  work;  he  did  not  join  the  Republican 
party,  but  occasionally  spoke  in  behalf  of  the 
Democrats,  though  not  actively  affiliated  with 
them.  He  made  frequent _  public  addresses  on 
various  national  anniversaries  and  occasions,  be- 
ing the  chief  speaker  at  the  laying  of  the  comer- 
stone  of  the  Washington  Monument  in  1848,  and 
on  the  completion  of  the  work  in  1885.    He  was 
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president  of  the  Massachusetts  Historical  Asso- 
ciation for  30  years,  and  had  a  leading  part  in 
the  organization  and  direction  of  the  Peabody 
Educational  Fund  (q.v.).  He  wrote  *Life  apd 
Letters  of  JTohn  Winthrop'  (1864);  < Washing- 
ton, Bowdoin,  and  Franklin'  (1876) ;  'Memoir 
of  Henry  Clay>  (1880). 

Winthrop,  Theodore,  American  soldier 
and  novelist:  b.  New  Haven,  G>nn.,  22  Sept. 
1828;  d.  Big  Bethel,  Va.,  10  June  1861.  He  was 
graduated  at  Yale  in  1848;  traveled  extensively 
in  Central  and  South  America;  studied  law  at 
Saint  Louis;  was  admitted  to  the  New  York 
bar  in  1855,  and  joined  the  7th  New  York  regi- 
ment in  1861.  The  'Atlantic  Monthly'  from 
June  to  September  of  that  year  contained 
sketches  by  him  of  early  war  scenes.  He  was 
killed  at  the  head  of  an  assaulting  column  of 
Northern  troops  at  Big  Bethel.  He  left  com- 
pleted material  for  five  volumes  of  novels  and 
essays:  'Cecil  Dreeme'  (1861);  'John  Brent' 
(1862);  'Edwin  Brothertroft'  (1862) ;  'The 
Canoe  and  Saddle'  (1862)  ;  and  'Life  in  the 
Open  Air,  and  Other  Papers'  (1863).  His  sis- 
ter published  'Life  and  Poems  of  Theodore 
Winthrop'   (1884). 

Winthrop,  Maine,  town  in  Kennebec 
County;  on  the  Maine  Central  railroad;  20 
miles  northeast  of  Lewiston  and  10  miles  west 
of  Augusta.  It  has  oil-cloth  factories,  woolen 
mills,  agricultural  implement  works,  a  com  can- 
nery, and  a  grist  mill.  There  are  six  churches, 
a  high  school,  and  graded  elementary  schools. 
It  has  a  state  bank.^  The  oil<Ioth  industry 
was  begun  in  Maine,  in  1845,  by  C.  M.  Bailey 
of  Winthrop.     Pop.  (1910)  2,114. 

"  Winthrop,  Mass.,  town  in  Suffolk  County; 
on  Massachusetts  Bay  and  on  the  Boston,  Revere 
Beach  &  Lynn  railroad;  about  five  miles  north- 
east of  Boston.  It  is  a  poi>ular  beach  resort,  and 
a  favorite  residential  section  for  Boston.  The 
town  was  originally  a  part  of  Boston,  then  of 
Chelsea,  and  later  of  North  Chelsea.  In  1852 
it  was  set  off  and  incorporated.  It  contains 
many  features  of  historic  interest,  chief  of  which 
is  the  Dean  Winthrop  house,  built  in  1649.  It 
has  also  Forts  Heath  and  Banks,  the  Winthrop 
Shore  Reservation,  the  Ingalls  Park,  and  the 
Frost  Public  Library.  Pop.  (i8go)  2,726; 
(1900)  6,058;  (1910)  10,132. 

Wintun  ("people,"  "Indians"),  a  group 
of  tribes,  which,  with  the  Patwin  group  form 
the  Copehan  linguistic  stock  of  North  Ameri- 
can Indians.  The  habitat  of  the  stock  is  north- 
ern California  from  Mount  Shasta,  including  the 
headwaters  of  the  Sacramento  and  the  valley 
of  McCloud  River;  thence  southeastward  along 
the  Sacramento  "Valley  to  the  mouth  of  Chico 
Creek,  from  which  point  to  its  mouth  the  Sac- 
ramento forms  the  southeastern  boundary.  On 
the  west  the  Coast  range  intersects  the  terri- 
tory of  the  _  Copehan  stock,  the  westernmost 
limit  of  which  extends  almost  to  the  south 
branch  of  Trinity  River,  about  lat.  40°  30'  N. 
From  the  latitude  of  Cape  Mendocino  the  Coast 
range  forms  the  western  boundary  as  far  as 
John's  Peak,  whence  it  extends  in  an  irregular 
line  southeastwardly  to  San  Pablo  Bay.  The 
tribesmen  live  largely^  by  fishing,  although  va- 
rious roots,  nuts,  berries,  farinaceous  seeds,  and 
clover  blossoms  form  part  of  their  subsistence. 
They  are  fond  of  the  water  and  are  constant 


bathers  in  the  streams  that  drain  their  coun- 
tiy.  Salmon  are  caught  with  spears,  in  the  use 
of  which  they  were  exceedingly  expert.  Their 
weapons  were  formerly  bows  and  arrows,  and 
slings.  They  were  indifferent  hunters,  but  were 
successful  in  ensnaring  deer  in  traps  of  their 
own  construction.  The  population  of  the  score 
or  more  of  tribes  forming  ^the  stock  is  not 
known,  only  the  Nomlaki  and  the  Wailaki  being 
officially  recognized.  These  are  under  the 
Round  Valley  Agency  and  are  small  in  number. 

Wire  and  Wire  Drawing.  Wire  is  defined 
as  metal  elongated  into  threads  or  small  rods, 
of  thicknesses  varying  from  about  half  an  inch 
to  even  less  than  •nftnr  of  an  inch,  but  intended 
for  each  size  to  be  uniform  throughout  the 
piece;  these  threads  or  rods  having  usually  the 
cylindrical  form,  and  being  commonly  produced 
by  the  process  known  as  wire  drawing.  Essen- 
tially, this  process  consists  in  drawing  or  pulling 
a  suitably  prepared  _  piece  of  the  metal  thus 
worked  through  a  series  of  holes  made  in  a  hard- 
ened steel  plate,  called  a  draw-plate,  and  which 
successively  diminish  in  diameter.  In  this  way 
the  cross  section  of  the  wire  is  gradually  reduced 
to  that  of  the  last  hole  through  which  it  is 
passed ;  its  length,  meanwhile,  being  correspond' 
ingly  and  gjreatly  increased.  As  a  consequence, 
wire  can  be  produced  only  from  such  metals  as 
are  susceptible  in  this  way  of  being  pulled  out 
or  extended  by  stretching  into  rods.  Such 
metals  are  said  to  be  drawable,  or  to  have  the 
property  of  ductility.  This  property  is  not  to  be 
confounded  with  that  of  malleability,  namely, 
that  in  virtue  of  which  a  metal  is  laminable,  or 
admits  of  being  hammered  or  rolled  into  thin 
plates;  since  the  same  metal  is  often  malleable 
and  ductile  in  very  different  degrees.  Thus, 
while  gold  possesses  both  these  properties  in  an 
extreme,  and  probably  _  in  the  highest  known 
degree,  iron  is  ductile  in  a  degree  far  beyond 
that  in  which  it  is  malleable,  and  with  tin  and 
lead  the  reverse  is  true.  Of  the  familiarly 
known  metals,  the  most  ductile,  and  in  the  order 
named,  are  gold,  platinum,  silver,  copper,  steel, 
iron,  brass,  zinc,  lead,  and  tin ;  while  aluminum, 
and  some  of  the  ordinarily  brittle  metals  when 
made  perfectly  pure,  as  bismuth,  are  said  to 
possess  very  high  ductility.  In  early  times 
metals  were  brought  to  the  filamentous  form 
only  by  means  of  beating  them  under  the  ham- 
mer into  thin  plates,  then  dividing  these  by 
cutting  instruments  into  narrow  strips,  and 
rounding  finally  with  the  hammer  and  file.  The 
earliest  known  mention  of  "wire  drawers"  and 
"wire  millers,"  as  those  who  produced  wire  by 
drawing  were  variously  called,  occurs  in  1351 
and  1360,  in  the  histories  respectively  of  Augs- 
burg and  Nuremberg,  the  previous  accounts  be- 
ing only  of  "wire  smiths,"  or  those  who  fabri- 
cated wire  with  the  hammer.  The  change  from 
the  old  to  the  new  method  was  accomplished, 
or  very  soon  followed,  by  the  introduction  of  a 
machine  by  which  wire  was  successfully  pro- 
duced without  direct  aid  of  the  hand ;  this  ma- 
chine, probably  the  invention  of  one  Ludolf,  of 
Nuremberg,  was  impelled  by  water  power.  The 
precious  metals  appear  to  have  been  the  first 
subjected  to  this  process  —  brass  and  iron  not 
until  some_  time  later.  White  wire,  or  blanch 
iron  wire,  is  mentioned  in  a  list  of  articles  not 
to  be  imported  into  England  in  1463 ;  and  in 
1484  both  iron  and  latten  (fine  brass)  wire  are 
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similarly  named.  Up  to  1565  English  iron  wire 
was  drawn  by  hand  only,  and  was  of  so  poor  a 
quality  that  most  of  that  used  in  the  country, 
and  also  wool  cards  and  other  articles  involving 
the  employment  of  wire,  were  imported;  and 
that  in  the  year  named  patents  were  granted  to 
manufacture  wi^e  in  England. 

T^e  modern  ^stem  of  wire  drawing  is  de- 
scribed under  Wire,  Manufacture  of. 

In  1903  there  were  29  wire  mills  in  the 
United  States  giving  employment  to  10,000  per- 
sons. The  amount  of  capital  invested  was 
$4,242,173,  and  the  total  value  of  product  was 
$9,421,238.  In  the  same  year  there  were  597  wire 
working  establishments,  having  an  output  valued 
at  $19,942,882.    See  Steel  Manufacture. 

Wire  Cloth,  a  sieve-like  fabric  whose 
woof  and  weft  are  of  wire ;  the  size  of  the  wire, 
the  shape  and  sizes  of  the  meshes,  being 
adapted  to_  the  uses  of  the  completed  screen, 
sifter,  or  sieve,  or  the  character  of  the  machine 
in  which  it  is  to  be  used. 

Wire  Gauge,  an  instrument  or  mechanism 
for  measuring  the  thickness  of  wire  and  sheet 
metals.  It  is  usually  a  plate  of  steel  having  a 
series  of  apertures  around  its  edge,  each  cor- 
responding in  width  to  the  diameter  of  wire  of 
a  certain  number. 

Wire  Glass,  a  modern  invention  used  in 
building  construction,  being  a  combination  of 
wire   and   glass.    Wire   glass   is   either   ribbed. 


Wire    Glass  Fire-Proof   Window. 

rough  rolled,  polished  plate  or  "maze,"  having 
wire  netting  imbedded  in  its  centre  during  the 
process  of  manufacture.  The  temperature  at 
which  the  wire  is  imbedded  in  the  molten  glass 
insures  cohesion  between  the  metallic  netting 
and  the  glass,  and  the  two  materials  become  as 
one,  so  that  if  the  glass  is  broken  by  shock,  by 
intense  heat  or  from  other  cause  it  remains 
practically  intact.  It  combines  the  strength  of 
the  wire  netting  and  the  glass  plate,  and  the 
wire  is  so  thoroughly  covered  as  to  obviate  the 
possibility  of  rust  or  corrosion.  Wire  glass 
will  break,  but  it  will  not  scatter.    It  can  be 


fractured,  but  it  will  retain  its  place,  and  the 
perils  incident  to  falling  glass  and  the  ingress 
or  egress  of  draft  and  flame  are  avoided.  Wire 
glass  appeals  to  both  the  practical  and  the 
aesthetic  in  architecture.  Practically  it  supplies 
the  requisite  light  and  ventilation  as  well  as 
protection  against  fire,  while  it  admits  of  a  con- 
siderable saving  _  in  space,  weight  and  cost. 
iCsthetically  it  is  admissible  to  all  window 
openings,  because  it  obviates  the  necessity  of 
cumbersome  and  unsightly  hinged  shutters,  and 
the  projecting  lags  and  adjusters  which  support 
and  secure  them.  Metal  sashes  fitted  with  wire 
glass  are  rustless,  water-proof,  durable,  sanitary, 
noiseless  in  operation  and  as  workable  as  ordi- 
nary window  sashes. 

The  first  attempts  to  introduce  a  metallic 
mesh  into  the  body  of  the  glass  were  for  the 
purpose  of  increasmg  its  strength  and  to  pre- 
vent its  falling  apart  when  broken.  In  this  re- 
spect the  product  has  been  thoroughly  devel- 
oped, but  in  addition  it  has  proved  to  be  one  of 
the  most  remarkable  fire  retardants  available  for 
building  purposes,  and  in  view  of  the  excep- 
tional hazard  attaching  to  window  and  skylight 
openings  in  all  buildings,  its  uses  as  a  fire  re- 
tardant  is  outranking  in  importance  as  well  as 
quantity,  its  other  values.  Many  experiments 
have  been  made  to  develop  different  processes 
of  manufacturing^  wire  glass,  but,  owing  to  the 
inherent  difficulties  of  maintaining  the  homo- 
geneous quality  of  the  glass,  preventing  dam- 
age from  excessive  heat  to  the  wire  and  secur- 
ing a  practically  central  location  of  the  wire  in 
the  body  of  the  glass,  only  two  methods  have 
proved  effective.  One  of  these,  known  as  the 
Shuman  process,  from  the  name  of  its  inventoi, 
Frank  Shuman,  of  Philadelphia,  consists  of 
rolling  a  sheet  of  glass,  laying  the  wire  mesh 
upon  the  body  of  the  glass,  pressing  the  same 
into  the  glass  instantly  and  while  still  plastic, 
and  by  a  coincident  process,  smoothing  over  the 
slight  abrasions  made  in  the  surface  of  the 
glass  so  as  to  secure  a  true  and  smooth  sur- 
face on  both  sides  of  the  glass.  The  other 
process  known  as  the  Appert  process,  from  its 
mventor,  Leon  Appert,  of  France,  involves  the 
rolling  of  one  sheet  of  glass,  laying  of  the  wire 
mesh  upon  this  sheet  and  immediately  and  by 
a  simultaneous  and  continuous  process  pouring 
and  rolling  a  second  sheet  upon  the  top  of  the 
wire  so  as  to  completely  imbed  it  and  secure  at 
the  same  time  an  absolutely  solid  single  sheet 
of  finished  glass.  Wire  glass  is  now  made  in 
all  the  varieties  known  to  the  rolled  glass  pro- 
cess, including  rough  or  hammered  glass ;  ribbed 
glass,  figured  glass.  Wire  glass  is  also  polished 
like  plate  glass,  giving  an  entirely  clear  and 
transparent  glass,  and  is  largely^  used  in  fire- 
proof office  buildings  where  there  is  any  external 
exposure  to  fire. 

The  mechanical  strength  of  plate  glass  is  ef- 
fectively increased  by  the  introduction  of  the 
wire  mesh,  so  that  it  will  submit  to  much 
greater  strains,  and  in  fact  one  of  its  first  pur- 
poses and  effects  was  to  eliminate  the  necessity 
for  _  using  in  skylights  one  half  inch  glass,  it 
having  been  proved  that  by  using  one  quarter 
inch  wire  glass  all  the  requirements  were  met, 
the  breakage  risk  decreased  and  a  very  large 
factor  of  weight  and  expense  in  structural  ma- 
terial eliminated. 

William  Dulles,  Jr., 
Vice-Pres.  Mississippi  Wire  Glass  Co. 
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Wire,  Manufacture  of.  At  the  present 
time  all  wire  is  made  by  the  drawing  process, 
and  while  permitting  the  production  of  a  much 
thinner  wire  than  could  be  obtained  from  the 
rolls,  it  also  gives  a  wire  of  greater  tensile 
strength,  so  much  so  that  the  smaller  the  size 
to  which  the  wire  is  drawn  down,  the  greater 
is  its  ultimate  breaking  strength.  The  wonder- 
ful strength  of  piano  wire  is  well  known.  The 
breaking  strength  of  English  piano  wire  ranges 
from  225  pounds  for  No.  12  music  wire,  which 
is  o.029_  inch  in  diameter,  to  650  pounds  for  No. 
22,  which  is  0.052  inch  in  diameter,  indicating 
an  ultimate  tensile  strength,  ranging  from 
300,000  to  240,000  pounds  per  square  inch.  This 
wire  is  composed  of  carbon,  0.570;  silicon. 
0.090;  sulphur,  o.oii;  phosphorus,  0.018;  and 
manganese,  0425. 

In  the  past,  all  classes  of  iron  wire  were 
made  entirely  from  wrought  iron,  and  required 
very  careful  preparation  of  the  raw  material  to 
insure  toughness  and  high  tensile  strength;  but, 
with  the  discovery  of  the  Bessemer  and  the 
open-hearth  converting  processes,  and  the  con- 
sequent lowering  of  the  cost  of  production  ac- 
companied by  an  enormous  increase  in  the 
strength  of  the  raw  material,  wrought  iron  was 
ciuickly  supplanted  by  steel.  The  great  increase 
in  the  strength  of  steel  wire  over  that  of 
wrought  iron  may  be  better  appreciated  from 
the  following  statement  of  facts.  Tlie  ultimate 
strength  of  the  best  bright  hard-drawn 
wrought-iron  wire  is  about  35  tons  to  the  square 
inch,  while  that  of  ordinary  Bessemer  steel  is 
40  tons,  and  that  of  open-hearth  steel  is  60  tons 
to  the  square  inch.  In  the  special  grades  of 
wire  manufactured  from  high  carbon,  open- 
hearth  steel  and  from  the  best  cast  steel,  the 
values  range  from  100  to  170  tons  per  square 
inch. 

A  description  of  the  process  of  manufacture 
may  be  commenced  with  the  billets.  The  bulk 
of  the  wire  of  commerce  is  made  from  Besse- 
mer steel  billets,  while  open-hearth  billets  are 
worked  up  into  rods  for  the  manufacture  of 
chain,  for  special  grades  of  wire,  and  for  vari- 
ous finished  products  requiring  great  tensile 
strength.  The  billets  are  generally  stored  near 
the  continuous  heating  furnaces  located  at  the 
upper  end  of  the  rod  mill.  In  the  larger  plants, 
when  the  mill  is  in  full  operation,  four  fur- 
naces are  continually  at  work,  with  a  fifth  held 
in  reserve.  The  billets,  which  are  4x4  inches 
in  section,  and  36  inches  in  length,  are  fed  into 
the  furnace  transversely,  side  by  side,  and  are 
pushed  through  the  furnace  door  by  a  hydraulic 
charging  machine.  After  they  have  been  heated 
to  the  right  temperature  for  rolling,  they  are 
pushed  out,  one  after  the  other,  through  the 
rear  door  of  the  furnace  onto  a  conveyor  which 
takes  them  to  the  rod  mill,  where  they  are 
passed  through  the  roughing  rolls.  This  mill 
consists  of  eight  pairs  of  rolls,  and  by  its  opera- 
tion reduces  the  billet  from  its  section  of  4x4 
inches  to  a  rod  ^  of  an  inch  square  and  of 
great  ultimate  tensile  strength.  Each  pair  of 
rolls  is  placed  at  an  increased  distance  from  the 
one  preceding,  so  as  to  allow  for  the  increase 
in  the  length  of  the  rod  due  to  the  decrease  of 
the  sectional  area  of  the  billet,  and  the  alter- 
nate pairs  of  rolls  are  provided  with  different 
shaped  grooves  so  as  to  press  the  rods  into 
shapes  alternately  square  and  oval,  oval  and 
round,  etc.,  thus  working  the  metal  thoroughly 


and  improving  its  qualities.  In  the  eighth  pair 
of  rolls  the  grooves  are  J4  of  an  inch  square, 
and  from  them  the  rods  are  carried  to  the  fin- 
ishing mill  where  they  are  given  ten  more 
passes  and  brought  down  to  the  required  di- 
mensions. 

The  finishing  mill  lies  at  right  angles  to  the 
roughing  mill  with  its  ten  pairs  of  roll  ar- 
ranged _  side  by  side.  As  the  rods  issue  from 
one  pair  of  rolls,  they  are  seized  with  a  pair 
of  tongs  by  workmen  who  bend  them  around 
and  feed  them  into  the  next  pair.  The  rapid  in- 
crease in  length  is  accommodated  by  the  in- 
creased speed  of  the  succe;fsive  pairs  of  rolls, 
that  of  the  tenth  pair  being  about  1,350  feet  per 
rninute,  or  about  15  miles  per  hour..  The  en- 
tire operationof  rolling  down  the  billet  to  a  fin- 
ished rod  i4  inch  square  and  about  a  quarter  of 
a  mile  long,  is  accomplished  in  one  heat.  As 
the  rods  issue  from  the  last  pair  of  rolls,  their 
ends  are  seized  and  attached  to  the  drums  of 
the  Garret  reels  on  which  they  are  wound  up 
into  coils  of  convenient  size,  and  then  dropped 
onto  a  conveyor  by  which  they  carried  to  the 
wire  mill. 

In  the  wire  mill,  the  coils  are  thoroughly 
cleaned  of  scales,  oil,  and  dirt  by  being  placed 
in  wooden  tanks  containing  a  weak  solution 
of  sulphuric  acid.  They  are  then  taken  out  and 
hung  up  on  a  circular  track,  where  they  are  al- 
lowed to  remain  long  enough  to  oxidize  slightly 
on  the  surface  in  order  to  permit  a  good  grip 
upon  the  wire  in  the  process  of  drawing. 
Further  oxidation  is  prevented  by  placing  them 
in  a  solution  of  lime,  and  then  they  are  placed 
in  the  bakeries  and  dried  out  thoroughly.  Up 
to  this  point  the  product  is  technically  known 
as  "rods,*  and  only  after  it  has  been  drawn 
down  is  it  known  under  the  commercial  desig- 
nation of  "wire." 

The  wire  drawing  machine  consists  of  a 
stout  bench  upon  which  is  mounted  a  cast-iron 
drum,  around  which  the  wire  is  wound  as  it  is 
drawn  through  the  dies.  The  die-plates  are 
heavy  blocks  of  cast-steel,  perforated  with  ta- 
pering holes  exactly  gauged  to  the  desired  size 
of  the  wire.  In  drawing,  the  coil  of  wire  is 
placed  on  a  spool  fastened  to  the  floor  of  the 
shop  near  the  end  of  the  bench,  and  the  end  of 
the  wire  having  been  swaged  down,  it  is  in- 
serted in  the  larger  end  of  the  hole  .in  the  die- 
plate,  passed  through,  and  attached  to  the  drum 
and  wound  up  until  the  entire  coil  has  been 
drawn  down.  Since  the  wire  is  drawn  cold,  the 
consequent  strains  are  removed  by  placing  the 
coils  in  the  annealing  pots,  where  they  are  care- 
fully sealed  with  sand  to  exclude  the  air,  and 
are  then  exposed  to  a  steady  heat  for  a  period 
of  eight  or  nine  hours.  Of  the  total  finished 
product  taken  out  of  the  annealing  pots,  a  por- 
tion is  ready  for  the  market  without  any  further 
treatment ;  a  portion  is  galvanized ;  but  the  most 
of  it  is  converted  into  wire  nails  and  barbed 
wire.    See  Nails,  Manufacture  of. 

Barbed  wire  is  manufactured  in  various  pat- 
terns. The  $[eneral  process  may  be  outlined  by 
a  brief  description  of  the  machine  employed  in 
making  what  is  known  as  2-point  Glidden 
barbed  wire.  Four  coils  of  wire  on  reels  are 
placed  behind  the  machine.  The  wire  from 
two  of  the  reels  serves  to  form  the  strands, 
while  that  from  the  other  two  is  used  to  form 
the  barbs.  The  two  strand  wires,  which  are 
larger  than  the  other  two,  are  led  between  a 
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|»air  of  friction  wheels  and  pulled  to  a  proper 
tension,  and  then  crossed  by  the  other  two 
transversely,  one  on  each  side.  At  fixed  inter- 
vals of  a  few  inches,  according  to  the  desired 
spacing  of  the  barbs,  the  two  barb  wires  are 
caught  by  a  pair  of  revolving  fingers  and 
twisted  around  one  of  the  strand  wires,  and  at 
the  conclusion  of  the  twist,  two  pairs  of  shears 
cut  the  ends  of  the  barbs  diagonally  into  sharp 
points.  The  wires  then  pass  into  a  combined 
winding  and  twisting  machine  by  which  the 
two  strand  wires  are  twisted  around  each  other, 
and  then  to  the  spool  where  it  is  wound  up 
ready  for  the  market.  When  once  started,  the 
operation  of  wire  making  is  continuous  and 
rapid,  and  the  larger  plants  are  capable  of  pro- 
ducing as  much  as  150  tons  of  barbed  wire  per 
day,  while  the  total  output  of  wire  from  the 
mills  in  the  United  States  amounts  to  about 
2,000,000  tons  per  year,  of  which  about  500,000 
tons  are  converted  into  wire  nails.  See  also 
Steel  Manufacture. 

W.  MoREY,  Jr., 
Consulting  Civil  Engineer. 

Wire  Nails.    See  Nails. 

Wire  Rope,  a  variety  of  ropes  of  iron  or 
steel  wire  extensively  employed  in  raising  and 
lowering  apparatus  in  coal  mines,  as  standing 
rigging  for  ships,  as  substitutes  for  chains  in 
suspension  bridges,  and  for  telegraph  cables. 
Endless  wire  ropes  or  cables  are  also  used  on 
traction  railways,  and  in  transmitting  power  over 
long  distances  where  ordinary  belting  would 
prove  unsuitable.  Wire  ropes  were  used  in  1822 
for  a  suspension  bridge  at  Geneva,  and  for  a 
similar  structure  of  great  span  at  Freiburg  in 
1835.  A  variety  of  machines  are  in  use  for 
making  wire  rope.  The  relative  values  of  round 
ropes  of  iron,  steel,  and  hemp  are  here  tab- 
ulated : 
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Dimensions  and  Durability. —  In  the  United 
States  the  wire  rope  generally  in  use  is  com- 
posed of  a  hemp  centre  around  which  are  laid 
six  strands  of  7,  9,  12,  or  19  wires,  thus  forming 
a  rope  of  either  42,  54,  72,  or  114  wires.  Ropes 
with  seven  wires  are  generally  used  for  standing 
ropes,  guys,  transmission  of  power,  etc.  Ropes 
with  nine  wires  are  generally  used  for  haulage 
ropes  in  mines,  on  inclmes  and  for  transmission  of 
power.  Those  with  12  wires  to  the  strand  are  gen- 
erally used  for  ship-riggni^  and  19  wires  for 
hoisting.  Wire  rope  is  as  pliable  as  hemp  rope  of 
equal  strength  and  therefore  can  be  operated  over 
sheaves  and  drums  of  the  same  size  and  is  far 
more  durable  and  efficient  Durability  of  wire 
rope  depends  principally  upon  the  diameter  of 
the  sheaves  or  drums;  the  greater  the  size  of  the 


sheaves  or  drimis,  the  longer  the  rope  will  last 
Experience  has  demonstrated  that  the  wear  in- 
creases with  the  speed.  It  is  therefore  better  to 
increase  the  load  than  the  speed.  One  fifth  of 
the  ultimate  strengtth  of  rope  is  considered  a  fair 
working  load.  Wire  rope  must  not  be  cpiled  or 
uncoiled  like  a  hemp  rope.  When  not  on  a  reel, 
roll  on  the  ground  like  a  wheel  or  hoop  to  pre- 
vent twisting  or  untwisting.  Galvanized  rope 
should  never  be  used  for  running  rope.  To 
preserve  wire  rope  under  water  or  under  ground, 
add  one  bushel  of  fresh  slacked  lime  to  a  bar- 
rel of  mineral  or  pine  tar  —  boil  and  apply  hot 
On  incline  planes  the  grooves  of  the  pulleys  or 
idlers  should  be  lined  with  wood  or  babbitt 
metal.  It  is  recommended  to  use  as  few  idlers 
as  possible.  In  a  great  many  cases,  they  do 
more  harm  than  good.  For  transmission  of 
powsr  the  sheaves  should  be  lined  with  leather 
or  India  rubber,  to  secure  increased  adhesion 
and  prevent  wear.  The  use  of  cast-steel  rope  is 
becoming  general  because  of  its  lightness,  greater 
strength  and  durability.  To  get  the  best  results, 
steel  rope  should  be  made  of  the  best  quality 
of  crucible  cast  steel.  Ropes  made  from  low 
g^des  of  steel  are  inferior  to  iron  ropes.  The 
use  of  Bessemer  steel  in  running  ropes  is  not 
advisable.  Ropes  should  be  examined  frequently 
and  a  new  rope  ordered  before  the  old  one  is 
allowed  to  wear  out  Attention  to  this  will  in- 
sure safety  and  prevent  serious  accidents. 

Galvanised  Steel  Cables  are  largely  used  for 
suspension  bridges  and  are  composed  of  six 
strands  with  wire  centre. 
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Galvanised  Steel  Hawsers  are  usually  37 
wires  to  the  strand  and  combine  great  strength 
with  pliability.  The  demand  for  towing  a  num- 
ber of  heavy  loaded  barges,  practically  in  all 
kinds  of  weather,  has  called  for  a  wire  hawser 
stronger  than  any  Manila  hawser  made.  The 
two  grades  presented  in  the  table  —  Cast-steel 
and  Special  —  are  made  with  a  hemp  centre  and 
six  strands  of  37  wires  each. 
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Flattened  Strand  Ropes. —  Instead  of  being 
made  up  of  strands  of  circular  form  in  cross- 
section,  flattened  strand  ropes  are  constructed 
with  strands,  each  of  which  has  one  or  more 
flattened  surfaces,  so  that  one  flattened  surface 
is  exposed  on  the  outside  of  the  full  length  of 
rope,  with  the  result  that  a  plurality  of  wires  in 
each  strand  must  at  all  times  take  the  wear  in- 
stead of  there  being  only  one  external  wire  in 
peripheral  working  in  each  strand,  as  is  the 
case  with  ropes  of  ordinary  construction  while 
new.  Until  the  wear  has  greatly  advanced  and 
consequently  a  considerable  diminution  of 
strength  has  taken  place  in  an  ordinary  rope,  the 
friction  is  borne  in  a  very  marked  manner  upon 
the  crown  of  the  one  wire  nearest  the  periphery 
of  the  rope  in  each  strand,  and  in  cases  where 
small  wire  is  used  it  's  rapidly  worn  through, 
while  heavier  wire  has  a  tendency  to  fracture 
where  the  abrasion  has  taken  place.  Owing  to 
the  number  of  wires  that  are  at  all  times  ex- 
posed to  wear  in  a  flattened  strand  rope  for  a 
considerable  distance  along  their  respective 
lengths,  a  smooth  or  comparatively  smooth  sur- 
face is  presented  even  while  new,  and  the  wear 
is  consequently  light  upon  any  individual  wire 
and  the  tendency  to  become  brittle  is  minimized. 
These  ropes  are  exceedingly  flexible  and  are 
less  liable  to  the  crushing  action  which  fre- 
quently takes  place  in  other  ropes.  They  arc 
made  up  with  the  wires  in  the  strands  and  the 
strands  in  the  rope  laid  in  the  same  direction 
or  reversely.  Owmg  to  the  comparatively  little 
wear  which  takes  place  in  these  ropes,  so  large  a 
margin^  between  working  _  load  and  breaking 
strain  is  not  required  as  in  ropes  of  ordinary 
construction.  Flattened  strand  ropes  are  free 
from  all  tendency  to  spin  or  kink  and  a  consider- 
able saving  in  wear  of  pulleys  and  sheaves  is 
effected  by  their  smooth  surface  which  is  shown 
in  the  two  following  illustrations: 


New. 


Worn. 


The  end  sections  show  a  comparison  of 
structure  and  wearing  surface  of  round  and  flat- 
tened strand  rope. 


Hercules  Wire  Rope. —  This  is  a  very  high 
grade  of  rope,  the  steel  for  which  is  specially 
prepared  for  it  under  a  patent  process  and  then 
Vol.  ao — .11 


the  wire  tempered  and  drawn  by  a  patent  pro- 
cess, producing  a  steel  strong  and  tough  and 
that  is  uniform  in  density,  texture,  elasticity, 
elongation  and  strength,  every  wire  being  care- 
fully tested  for  these  points  and  the  tests  regis- 
tered for  reference.  It  is  a  rope  that  was 
evolved  originally  for  use  in  extra  hazardous 
places  and  where  there  is  liability  for  rough 
usage. 

Aerial  Wire  Rope  Tramways. —  Aerial  tram- 
ways may  be  used  to  advantage  both  in  opera- 
tion and  construction  for  transporting  material 
from  one  place  to  another.  This  is  especially 
true  with  ores,  coal,  stone,  lime,  rock,  gravel, 
earth,  sand,  and  cord  wood.  Packages,  lumber, 
logs,  light  merchandise  and  water  may  also  be 
transported  economically.  Usually  the  material 
is  loaded  on  the  cars  at  one  terminal  or  an  in- 
termediate loading  station  and  carried  to  the 
opposite  terminal  where  it  is  discharged.  By 
means  of  various  devices  it  can  be  arranged 
for  the  discharging  of  the  material  at  any  point 
along  the  line  for  use  in  such  work  as  construct- 
ing dams,  carrying  refuse  from  plants,  etc. 
Aerial  trams  can  be  constructed  in  a  hilly  coun- 
try without  the  necessity  of  making  tunnels, 
cuts,  embankments  or  bridges  as  compared  to 
railway  construction.  Rivers  and  ravines  are 
spanned  while  hills  and  other  constructions  are 
overcome  by  building  the  line  directly  over 
them  and  supporting  it  by  towers  or  derricks  at 
these  points.  Grades  are  no  barrier  to  this  con- 
struction as  they  can  be  built  to  surmount  prac- 
tically any  grade  and  in  fact  where  the  loads  are 
carried  down  grade  and  the  grade  is  suflicient 
the  entire  tramway  will  be  self-propelled,  due  to 
the  forces  of  gravity.  An  aerial  tramway  is  free 
from  surface  traffic,  so  that  the  under-lying 
ground  may  be  used  for  other  purposes.  Tram- 
ways are  not  affected  by  the  elements,  such  as 
snow,  sleet,  rain  or  frost  and  may  be  operated 
irrespective  of  the  weather. 

There  are  two  distinct  classes  of  aerial  tram- 
ways; namely,  single  rope  systems  and  double 
rope  systems.  The  single  rope  system  is  the 
simpler  in  construction  of  the  two  and  for 
limited  capacity  not  exceeding  eight  tons  per 
hour,  an  average  condition  of  route  is  economical 
in  both  construction  and  operation.  This  system 
consists  of  a  moving  endless  rope  to  which  are 
attached  in  various  manners  the  carriers  or 
buckets.  The  entire  line  is  supported  by  sheaves 
placed  on  towers  which  are  located  dependent 
upon  the  profile  of  the  ground.  At  each  ter- 
minal the  cable  passes  around  a  sheave  or  series 
of  sheaves,  generally  one  of  them  being  provided 
with  grips  in  its  periphery  for  driving  or  con- 
trolling the  tramway.  When  divisible  material 
is  carried,  mechanical  loaders  are  used  and  the 
buckets  are  arranged  so  that  they  discharge  auto- 
matically. This  is  all  accomplished  while  the 
line  continues  in  operation.  Bulky  material  can 
bfe  loaded  and  taken  away  from  the  carriers 
while  the  tramway  continues  in  motion,  owing  to 
its  slow  speed.  The  double  rope  system  is  al- 
ways preferable  to  a  single  system  owing  to  the 
fact  that  a  separate  track  rope  is  used  upon 
which  the  buckets  travel  instead  of  one  cable 
performing  the  work  of  both  supporting  and 
propelling.  This  diminishes  and  divides  the 
strains  developed  thereby,  greatly  increasing  the 
life  of  the  cable  and  plant  The  double  rope 
system  will  fulfil  almost  any  requirements  in  the 
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tramway  line  and  may  be  built  practically  any 
length.  The  practicability  of  long  lengths  of 
tramway  is  fully  demonstrated  by  the  tramway 
built  for  the  North  American  Copper  Company 
at  Encampment,  Wyo.,  which  has  a  total  length 
of  over  i6  miles  and  is  built  in  four  sections, 
making  it  the  longest  tramway  in  this  country. 
The  double  rope  system  is  capable  of  carrying 
capacities  as  great  as  200  tons  per  hour  and  jn 
fact  even  greater,  when  conditions  demand  it. 
The  double  rope  system  in  general  consists  of 
two  tracks  or  standing  cables,  upon  which  the 
loaded  and  empty  carriers  travel  respectively  and 
an  endless  traction  rope  for  propelling  them. 
The  track  cables  are  stretched  at  high  tension, 
one  end  being  anchored  solidly  and  the  other 
being  fastened  to  a  tension  device.  All  of  the 
cables  are  supported  by  towers,  which  are  located 
according  to  the  shape  of  the  ground  over  which 
the  line  passes. 

In  all  of  the  above  classes,  the  traction  rope 
passes  around  a  sheave  or  a  series  of  sheaves  at 
either  terminal ;  one,  however,  being  generally 
provided  with  grips  in  its  periphery  for  clamp- 
mg  the  cable  in  order  to  secure  the  necessary 
friction  for  driving  or  controlling  the  tramway. 
In  long  lines,  tension  stations  are  provided  for 
dividing  the  tension  and  take  up  on  the  track 
ropes.  Double  rope  systems  may  be  sub-divided 
into  three  classes.  One  in  which  the  carriers 
are  attached  and  detached  to  and  from  the  trac- 
tion rope  by  means  of  a  friction  or  compressing 
grip.  The  second  in  which  the  carriers  are  per- 
manent fixtures  to  the  traction  cable,  the  loading 
of  same  being  effected  by  mechanical  loaders 
while  the  buckets  are  automatically  tripped  at 
the  discharging  point.  And  the  third  in  which 
the  traction  cable  has  permanent  fixtures  at- 
tached to  it  in  the  shape  of  clips  or  buckets. 
The  buckets  in  this  system  are  automatically 
attached  and  detached  to  and  from  same  at 
either  terminal  of  the  line  by  means  of  a  lock- 
ing device.  This  latter  system  is  furthermore 
designed  so  that  the  buckets  are  automatically 
discharged  at  the  unloading  end  without  any 
attendants  to  look  after  same.  A  simple  tram- 
way which  is  known  as  a  two-bucket  tramway 
may  sometimes  be  used  to  advantage  where  the 
grade  is  steep  and  where  the  capacity  is  moder- 
ate. This  is  true  for  short  lines.  It  consists 
of  two  cables  stretched  parallel  to  each  other, 
upon  each  being  operated  a  bucket,  the  two 
buckets  connected  to  a  traction  rope  which 
passes  around  a  sheave  or  series  of  sheaves  at 
the  upper  end  of  the  line.  When  the  loaded 
bucket  descends  by  gravity,  it  pulls  up  the 
empty  bucket  on  the  opposite  cable  and  vice 
versa.  This  type  is  sometimes  used  on  level 
ground  or  even  up-grade  simply  by  applying 
power  to  the  line  for  operating.  The  most  suit- 
able system  of  tramways  to  be.  used  in  any  case 
depends  upon  the  profile  of  ground,  capacity, 
nature  of  material  to  be  transported  and  ter- 
minal requirements  and  should  be  investigated 
thoroughly  before  deciding  upon  any  particular 
construction. 

Wireless     Telegraphy.    See   Telegraphy, 
Wireless. 


Wireless     Telephony. 

Wireless. 


See   Telephony, 


Vfirt,  wert,  William,  American  jurist  and 
statesman :  b.  Bladensburg,  Md.,  8  Nov.  1772 ;  d. 


Washington,  D.  C,  18  Feb.  1834.  He  received  * 
grammar  school  education,  became  a  private- 
tutor,  studied  law,  was  admitted  to  the  bar  in- 
1792,  and  commenced  practice  at  Culpeper 
Court  House,  Va.  In  4799  he  removed  to  Rich- 
mond, was  elected  clerk  of  the  house  of  dele- 
gates, and  in  1802  received  from  the  legislature 
the  appointment  of  chancellor  of  the  eastern 
shore  of  Virginia.  In  1803  he  published  in  the 
^Richmond  Argus*  his  'Letters  of  a  British 
Spy,'  purporting  to  be  papers  left  at  an  inn  by 
an  English  member  of  Parliament  traveling 
in  Virginia.  They  consist  principally  of  sketches, 
of  prominent  public  orators,  with  remarks  on  elo- 
quence and  some  pages  of  local  description,  and 
proved  extremely  popular.  A  second  series  ap- 
peared in  the  following  year  in  the  *  Richmond 
Enquirer'  under  the  title  of  'The  Rainbow.' 
Wirt  was  an  assistant  in  the  prosecution  of 
Aaron  Burr  and  in  the  course  of  the  trial 
displayed  a  learning  and  eloquence  which  estab- 
lished his  reputation  as  one  of  the  foremost  law- 
yers in  the  country.  A  series  of  papers  some- 
what in  the  style  of  the  'Spectator,'  begun  by 
him  and  several  of  his  friends  in  1810  under- 
the  title  of  'The  Old  Bachelor,'  appeared  in  33. 
numbers  of  the  'Richmond  Enquirer,'  and 
afterward  in  book  form.  His  'Sketches  of  the 
Life  and  Character  of  Patrick  Henry'  appeared 
in  1817,  and  became  immediately  popular.  In 
1816  Wirt  was  appointed  by  President  Madison 
attorney  of  the  United  States  for  the  district  of 
Virginia,  and  from  1817  to  1829  was  attorney- 
general  of  the  United  States.  On  his  retirement 
he  passed  the  rest  of  his  life  in  the  practice  of 
his  profession  at  Baltimore.  'He  delivered  in 
1826  in  the  hall  of  representatives  in  Washing- 
ton a  eulogy  on  Adams  and  Jefferson.  In  1882 
he  was  the  candidate  of  the  Anti- Masonic  party 
for  president  of  the  United  States.  Consult: 
Kennedy,  'Memoirs  of  the  Life  of  William 
Wirt'  (1849);  Trent,  'English  Culture  in  Vir- 
ginia'  (1889). 

Wiscas'set,  Maine,  town,  county-seat  of 
Lincoln  County,  on  the  Sheepscot  River,  and 
the  Maine  Central  Railroad ;  40  miles  northeast 
of  Portland.  It  is  in  a  region  noted  for  pic- 
turesque scenery,  and  is  a  popular  summer  re- 
sort. It  has  a  good  harbor,  and  is  a  port  for 
coasting  vessels;  some  vessels  are  bu:lt  here,, 
and  the  town  also  contains  a  shoe  factory  and 
large  saw-mills.  There  is  a  national  bank,  cap- 
ital $100,000,  and  a  savings  bank.  It  has  several 
elementary  schools,  and  a  public  academy  (high 
school)  founded  in  1877.  Pop.  (1890)  1,733; 
(1900)  1,273;  (1910)  1,287. 

Wisconsin,  wTs-kon'sTn,  a  north-central 
State  of  the  United  States,  sometimes  called  the 
"Badger  State.'  Admitted  to  the  Union  29  May 
1848.  It  is  between  lat.  42'  30'  and  47°  N.  and 
Ion.  87°  30'  and  92°  30'  W.  Bounded  on  the 
north  by  Lake  Superior  and  the  upper  peninsula, 
of  Michigan,  east  by  Lake  Michigan,  south  by 
Illinois,  and  west  by  Iowa  and  Minnesota.  The 
Mississippi  and  St.  Croix  rivers  flow  along  the 
greater  part  of  the  western  border.  Its  gross, 
area  is  56,040  square  miles,  or  35,840,000  acres. 
The  State  is  divided  into  71  counties.  Its  great- 
est length  is  316  miles  and  breadth  295  miles. 
The  State  capital  is  Madison,  and'  the  leading 
manufacturing  and  commercial  city  is  Milwau- 
kee.   The  population  in  1910  was  2,333,86a 
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Topography. —  Wisconsin  represents  an  ele- 
vated undulating  plain  with  an  altitude  of  from 
600  to  1,800  feet  above  sea  level.  A  ridge  some 
30  miles  south  of  Lake  Superior  forms  the 
watershed  of  the  State,  the  ground  sloping  there- 
from in  all  directions.  High  cliffs  extend  along 
the  east  shores  of  Green  Bay  and  Lake  Winne- 
bago. The  greatest  depression  in  the  State  is 
the  surface  of  Lake  Michigan,  578  feet  above 
the  sea.  The  Mississippi  River  at  the  mouth  of 
the  Platte,  eight  miles  above  Dubuque,  is  591 
feet;  at  Prairie  du  Chien,  602;  at  La  Crosse, 
632;  and  at  the  mouth  of  the  St.  Croix. 
677  —  it  therefore  has  a  descent  in  this  part  of 
its  course  of  S  inches  per  mile.  The  descent 
of  Fox  River  from  Lake  Winnebago  to  Green 
Bay  is  170  feet,  forming  one  of  the  most  valu- 
able series  of  water  powers  in  the,  West.  No 
part  of  the  United  States  excels  the  valley  of 
the  upper  Mississippi  in  the  great  beauty  of  its 
bluff  and  woodland  scenery.    . 

Rivers  and  Lakes. —  The  Mississippi  River 
forms  the  western  boundary  of  the  State  for 
about  250  miles,  and  in  that  distance  receives 
the  waters  of  the  Wisconsin,  Black,  Chippewa, 
and  Saint  Croix,  all  large  streams,  draining  re- 
spectively areas  of  11,000,  2,200,  9,000  and  3,600 
square  miles.  The  other  principal  rivers  are 
the  Rock,  another  tributary  of  the  Mississippi; 
the  St.  Louis,  Bois  Brule,  Bad,  and  Montreal, 
flowing  into  Lake  Superior;  the  Menominee, 
Peshtigo,  Oconto.  Pensaukee,  and  Fox,  with  its 
tributary  the  Wolf,  flowing  into  Green  Bay ;  and 
the  Manitowoc,  Sheboygan,  and  Milwaukee,  trib- 
utaries of.  Lake  Michigan.  Innumerable  smaller 
streams  irrigate  almost  the  whole  surface; 
their  waters  are  usually  clear,  originating  in 
springs  and  small  lakes.  Several  of  wese  at  the 
north  are  precipitated  over  rocky  barriers,  form- 
ing often  beautiful  cascades  or  rapids;  and  at 
the  south  several  run  through  narrow  rocky 
gorges  called  "dalles.*  The  Mississippi  is  navi- 
gable for  steamboats  throughout  its  course  along 
the  border  of  the  State;  the  Wolf  and  Fox 
rivers  are  navigable  for  small  steamboats,  the 
latter  having  been  artificially  improved  with 
slack-water  dams ;  and  many  of  the  streams  af- 
ford ample  water  power  for  manufacturing  pur- 
poses. Besides  the  two  great  lakes,  Superior 
and  Michigan,  there  are  numerous  others,  es- 
pecially in  the  central  and  northern  portions  of 
the  State ;  these  are  from  i  to  20  or  30  miles  in 
extent,  often  with  high,  picturesque  banks,  and 
deep  water,  abounding  in  fish.  The  largest  lake 
in  the  State  is  Winnebago,  28  miles  long  and  12 
miles  wide,  covering  an  area  of  212  square 
miles.  The  other  principal  lakes  are  Saint 
Croix,  Pepin,  Little  and  Great  Butte  des  Morts, 
Mendota,  Monona,  Waubesa,  Kegonsa,  Pucka- 
way,  Pewaukee,  Geneva,  Green,  and  Koshkonong. 

Climate. — The  mean  annual  temperature  of 
the  southern  portion  of  the  State  is  46'  F. ; 
mean  temperature  of  winter  20° ;  of  spring  and 
autumn  47',  and  of  summer  72'.  The  waters 
of  Lake  Michigan  materially  affect  the  tempera- 
ture of  the  counties  along  its  shores,  moderating 
both  the  excessive  heat  of  summer  and  the  cold 
of  winter;  and  hence  the  temperature  of  Janu- 
ary at  Milwaukee  is  found  on  the  Mississippi 
River  half  a  degree  of  latitude  farther  south, 
and  that  of  July  at  Saint  Paul,  2°  farther  north. 
The  northern  jjart  of  Lake  Michigan  is  generally 
covered  with  ice  in  the  winter,  but  tihe  sheet 


seldom  reaches  as  far  south  as  Milwaukee, 
where  navigation  generally  continues  open 
during  the  entire  year.  Snow  almost  always 
falls  in  the  northern  part  of  the  State  before 
the  occurrence  of  heavy  frosts,  protecting  the 
ground  and  the  roots  of  plants  from  freezing, 
and  from  its  melting  accelerating  the  growth  of 
vegetation  in  the  spring.  The  prevailing  winds 
of  spring  are  from  the  N.  E. ;  of  summer,  S.  E. ; 
of  autumn  and  winter,  W.  The  winters  are  cold, 
mostly  uniform,  with  many  clear,  dry  days;  the 
springs  are  backward;  the  summers  short  and 
often  hot;  the  autumns  prolonged, , mild,  and 
usually  pleasant.  The  annual  quantity  of  rain 
and  melted  snow  is  about  32  inches.  The 
barometer  varies  in  its  extremes  from  28  to  a 
little  above  30  inched,  the  mean  being  about  29.5. 

Geology. — The  rock  formations  present  in 
the  State  of  Wisconsin  begin  with  the  very  old- 
est, the  Archaean,  and  extend  up  to  the  Devon- 
ian, which  is  represented  by  a  small  area  near 
the  city  of  Milwaukee.  The  Archaean  rocks  oc- 
cupy a  dome-like  area  in  the  north-central  part 
of  the  State,  mantled  about  by  the  sandstones, 
shales,  and  limestones  of  the  Cambrian  and  Silu- 
rian age.  The  Archzean  rocks  consist  of  granite, 
greenstone,  gneiss,  schist,  quartzite,  and  crystal- 
line limestone.  The  Cambrian  and  Silurian 
rocks  have  their  beds  sloping  in  all  directions 
away  from  the  central  Archaean  area.  Within 
the  Silurian  rocks  the  Trenton  and  Niagara  for- 
mations are  filled  with  fossils.  In  addition  to 
the  large  central  area  of  Archaean  rocks,  a 
smaller  area  is  found  forming  the  elevated  area 
of  bluffs  near  the  town  of  Baraboo.  The  later 
beds  of  the  Archaean  formation  are  rich  in  min- 
erals, particularly  those  containing  copper  and 
iron.  In  the  southwestern  part  of  the  State  the 
Silurian  formations  are  important  by  reason  of 
the  areas  of  zinc  and  lead  which  they  contain.' 

Minerals. —  The  mineral  resources  of ,  the 
State  are  very  extensive.  Lead,  copper,  iron, 
and  zinc  occur  abundantly  and  are  mmed  with 
profit  The  principal  mineral  productions  in 
1900  included  red  hematite,  733^12  long  tons; 
brown  hematite,  12,793  long  tons ;  granite  valued 
at  $407,711;  sandstone,  $81,751 ;  limestone,  $989,- 
685;  clay  products,  $1,811,712;  coke,  48,000  short 
tons,  valued  at  $240,000;  and  mineral  water 
valued  at  $1,261,312.  The  lead  mines  of  the 
State  were  first  discovered  by  the  French,  in  the 
middle  of  the  17th  century;  but  attracted  little 
attention  until  1826,  from  which  time  the  quan- 
tity of  lead  produced  increased  rapidly,  until  the 
discoveries  in  the  Black  Hills  overshadowed 
the  importance  of  the  Wisconsin  mines. 

Agriculture. —  Nearly  60  per  cent  of  the  land 
area  of  Wisconsin  is  included  in  the  farms  of 
the  State.  There  were  176,546  farms  in  1910. 
Much  of  the  northern  part  was  until  recently 
covered  with  extensive  forests  of  white  pine, 
balsam,  hemlock,  and  other  cone-bearing  ever- 
greens, but  these  have  suffered  serious  dirninu- 
tion  from  lumbering  operations.  The  soil  in 
the  north  is,  in  large  measure  well  adapted  to 
agriculture,  although  there  are  large  sandy  tracts 
only  suited  to  the  growth  of  pine  forests;  the 
prairies  in  the  south  and  central  portions  are 
exceedingly  rfch  and  productive,  raising  the 
cereals,  tobacco,  sugar  beets,  and  potatoes  in 
great  quantities. 

<  This  paran-aph  Is  by  Prof.  William  H.  Hobbs.Of  tbti 
University  of  Wisconsin. 
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According  to  the  somewhat  uncertain  ccnsrs 
returns,  the  principal  farm  crops  in  1910  were 
corn,  51,188,000  bushels,  valued  at  $26,618,000; 
wheat,  3,659,000  bushels,  valued  at  $3,366,000; 
oats,  69,136,000  bushels,  valued  at  $23,506,000; 
barley,  22,429,000  bushels,  valued  at  $14,355,000; 
rye,  4,880,000  bushels,  valued  at  $3,465,000; 
buckwheat,  196,000  bushels,  valued  at  $147,000; 
potatoes,  24,700,000  bushels,  valued  at  $9,386,000 ; 
and  hay,  2,260,000  tons,  valued  at  $34,126,000. 
The  average  values  per  acre  of  the  principal 
crops  are  as  follows:  Flowers  and  plants, 
$1,396;  onions,  $125;  nursery  products,  $116; 
tobacco,  $86;  small  fruits,  $(57;  miscellaneous 
vegetables,  $54;  hops,  $53;  broom  corn,  $39; 
sweet  potatoes,  $25;  potatoes,  $23;  dry  beans, 
$16;  flaxseed,  $13;  dry  peas,  $12;  cereals,  $9; 
hay  and  forage,  $8 ;  and  orchard  fruits,  $5.  The 
crops  yielding  the  best  average  returns  per  acre 
were  grown  upon  highly  improved  ground. 
Their  production  required  a  relatively  great 
amount  of  labor,  and  large  expenditures  for 
fertilizers. 

The  value  of  all  livestock  on  farms  in  1900, 
-was  $96,327,649.  Of  this  amount  ^5.6  per  cent 
represents  tht  value  of  horses;  30.8  per  cent 
dairy  cows;  17.8  per  cent  other  neat  cattle;  7.9 
per  cent  swine ;  4.7  per  cent  sheep ;  2.5  per  cent 
poultry;  and  .7  pet  cent  that  of  all  other  live- 
stock. Dairying  is  an  important  branch  of  agri- 
culture in  Wisconsin.  In  1900  the  value  of 
dairy  products  was  $26,779,721,  being  17  per  cent 
of  the  value  of  all  farm  products.  Of  this 
amount,  78.6  per  cent  represents  the  value  of 
dairy  produce  sold,  and  214  per  cent  that  con- 
sumed on  the  farms  of  the  producers.  Of  the 
former  amount,  $15,717,043  was  received  from 
the  sale  of  252450,051  gallons  of  milk ;  $4,5o8,77S 
from  26,931,757  pounds  of  butter;  $686,629,  from 
1,638,601  gallons  of  cream,  and  $I3S.938»  from 
J»S58j575  pounds  of  cheese. 

Manufactures. —  In  1900  YJisconsin  had  16,- 
187  manufacturing  establishments,  employing 
$330,5^,779  capital  and  I5Z>836  persons;  paying 
$69,015,980  for  wages  and  $208,838,167  for  ma- 
terials; and  having  an  aggregate  output  valued 
at  $360,818,942.  The  principal  manufactures,  ac- 
cording to  the  values  of  output,  were:  lumber 
and  timber,  $57,634,816;  flour  and  grist,  $26,- 

t 27,942;  foundry  and  machine  shop  products, 
22,252,730;  cheese,  butter,  and  condensed  milk, 
$20,120,147;  leather,  $20,074,373;  malt  liquors, 
$19,394,709;  packed  meat.  $13,601,125;  and  paper 
and  wood  pulp,  $10,895,576.  The  iron  output 
aggregated  over  116,000  tons  of  pig-iron  and 
60,000  tons  of  rolled  iron.  Manufactures  of 
leather  amount  to  $9,000,000;  and  beer  is  pro- 
duced, chiefly  at  Milwaukee,  to  the  value  of 
$11,000,000  annually.  The  remarkable  growth  of 
manufactures  in  Wisconsin  is  to  be  attributed 
to  an  abundant  supply  of  materials  and  excel- 
lent market  facilities.  Manufacturing  is  not 
concentrated  in  a  few  localities,  but  is  well  dis- 
tributed throughout  the  State.  Six  large  rivers 
—  the  Menominee,  Saint  Croix,  Chippewa,  Wis- 
consin, Rock,  Fox,  and  Wolf— with  many 
smaller  streams,  and  the  outlet  of  many  of  the 
2,000  fresh-water  lakes  in  the  northern  part  of 
the  State,  afford  enormous  water  power,  as  yet 
only  partially  developed.  On  the  shores  of  Lake 
Michigan  and  Green  Bay  are  11  important  manu- 
facturing cities,  all  accessible  to  lake-going  ves- 
sels ;  and  the  cities  o'.  Ashland  and  Superior,  on 


Lake  Superior,  are  large  and  growing  manufoe* 
turing  centres.  Wisconsin  in  1900  was  the  first 
among  the  States  in  the  value  of  its  timber  and 
lumber  products ;  Michigan,  which  was  first  in 
1890^  having  suffered  a  much  greater  decline. 
But  so  rapid  has  of  late  been  the  work  of  the 
lumbermen,  that  Wisconsin's  lumber  industry  is 
fast  dropping  to  a  much  lower  stage,  the  prin- 
cipal operators  having  already  withdrawn  from 
the  State  to  the  South  and  far  Northwest.  Most 
of  the  timber  has  been  removed  from  the  south- 
ern part  of  the  State,  yet  in  the  north  there  is 
still  much  pine,  hemlock,  spruce,  and  deciduous 
varieties.  Durmg  the  year  1900  there  were  pro- 
duced 3,389,166,000  feet  of  sawed  lumber.  The 
manufacture  of  flouring  and  grist-mill  products 
ranked  second  among  the  industries  of  the  State 
in  1900,  with  717  establishments,  1412  wage- 
earners,  and  products  valued  at  $26,327,942.  In 
1890  there  were  497  establishments,  1,770  wage- 
earners  and  products  valued  at  $24,252,297. 
The  increase  in  the  value  of  products  during  the 
decade  was  $2,075,645.  There  were  47  estaUish- 
ments  engaged  in  the  manufacture  of  p-iper  and 
wood  pulp  in  1900,  with  4,240  wage-earners,  and 
products  valued  at  $10,985,576.  In  1890  there 
were  27  establishments,  1,779  wage-earners,  and 
products  valued  at  $4475,368.  The  increase  in 
the  value  of  products  during  the  decade  was 
$6420,208.  _  These  mills  are  situated  mainly  on 
the  large  rivers  which  afford  the  abundant  power 
so  essential  to  the  successful  conduct  of  this 
industry.  The  large  quantities  of  spruce,  hem- 
lock, and  other  woods  used  are  furnished  by  the 
forests  of  the  State,  and  the  quality  of  the  water 
is  unexcelled  for  paper-making  purposes.  There 
were  78  establishments  engap;ed  in  the  manufac- 
ture of  furniture  in  1900,  with  7,775  wage-earn- 
ers, and  products  valued  at  $8,721,823.  In  1890 
there  were  but  46  such  establishments,  2,909 
wage-earners,  and  products  valued  at  $3,616,517. 
The  increase  in  the  value  of  products  during  he 
decade  was  $5,105,306. 

Transportation. —  The  first  railroad  in  Wisr 
consin  was  built  in  1850.  In  1904  the  principal 
railroads  traversing  the  State  were  the  Chicago 
and  Northwestern;  the  Chicago,  Milwaukee  anj 
Saint  Paul ;  the  Wisconsin  Central ;  the  Chicago, 
Saint  Paul,  Minneapolis  and  Omaha,  and  the 
Minneapolis,  Saint  Paul  and  Sault  Sainte  Marie. 
The  total  length  of  railroads  within  the  Stats 
in  1902  was  6.970  miles. 

Banks  and  Banking. — In  the  State  in  1909 
there  were  125  national  banks  in  operation,  hav- 
ing 1^5.551  depositors  and  $40,774,994  savings 
deposits.  There  were  also  35)8  State  banks 
with  170,548  depositors  and  $34,870,310  de- 
posits; 3  savings  banks  with  6,249  depositors 
and  $1,144,513  deposits;  and  8  loan  and  trust 
companies  with  12,617  depositors  and  $2,237470 
deposits.  The  exchanges  at  the  United  States 
clearing  house  at  Milwaukee,  during  the  year 
ending  30  Sept.  1909  aggregated  $590,078,500, 
an  increase  over  those  of  the  preceding  year  of 
$52,252,380. 

Government. — The  government  of  the  State 
is  in  accordance  with  the  constitution  adopted 
18  February,  and  ratified  by  a  vote  of  the  people 
14  March  1848.  By  it  certain  personal  rights 
are  secured  to  every  citizen,  adequate  remedies 
for  wrongs  secured,  the  crime  of  treason  clearly 
defined,  leases  of  land  for  agricultural  purposes 
longer  than  15  years  prohibited,  and  aliens  al« 
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)owed  to  hold  and  convey  property;  all  white 
male  citizens  and  persons  who  have  declared 
their  intention  to  tJecome  citizens,  who  are  21 
years  of  age  and  who  have  resided  In  the  State 
one  year,  have  the  right  to  vote.  The  governor 
is  elected  for  a  term  of  two  years,  and  receives 
a  salary  of  $S,ooo  per  annum.  Legislative  ses- 
sions are  held  biennially  in  odd-numbered  years, 
beginning  on  the  second  Wednesday  in  January, 
and  there  is  no  limit  to  length  of  session.  The 
Legislature  has  33  members  in  the  Senate  and 
100  in  the  House,  each  of  whom  receives  $5<» 
per  biennial  period  and  mileage.  There  are  11 
representatives  in  Congress.  The  State  govern- 
ment in  1908  was  Republican.  There  is  a  su- 
preme court  of  six  members  elected  for  10  years. 

State  Finances. — In  1910  Wisconsin  had  no 
indebtedness  except  for  the  following  trust 
funds:  School  fund,  $1,563,700;  normal  school 
fund,  $515,700;  university  fund,  $111,000;  agri- 
cultural college  fund,  $60,600;  total,  $2,251,000. 
The  actual  valuation  in  1910  was:  Real  estate. 
$1,901,290,225;  personal  property,  $577,27if56i ; 
total  $2,478,561,786;  State  tax  rate,  $13.65  per 
$1,000;  and  total  taxes  raised,  $i,34S.570-  The 
receipts  for  the  year  are  over  $5,300,000;  ex- 
penditures, $5,000,000 ;  balance  in  the  State  treas- 
ury, about  $300,000. 

Charities  and  Correction. — ^The  penal  and 
charitable  institutions  are  managed  by  a  State 
board  of  control,  appointed  by  the  governor. 
The  incurable  insane  are  cared  for  in  county 
asylums,  supported  both  by  the  State  and  county.' 
There  are  State  insane  hospitals  at  Mendota  and 
Winnebago;  a  School  for  the  Blind  at  Janes- 
ville ;  Home  for  the  Feeble-Minded  at  Chippewa 
Falls;  School  for  the  Deaf  at  Delavan;  Indus- 
trial School  for  Boys  at  Waukesha;  and  State 
School  for  Dependent  Children  at  Sparta.  The 
State  Prison  is  at  Waupun,  and  the  State  Re- 
formatory at  Green  Bay. 

Education. — In  1908  the  children  of  school 
age  in  Wisconsin  numbered  690,493;  the  enroll- 
ment in  public  schools,  465,306;  the  average 
daily  attendance,  309415.  There  were  8,000  pub- 
lic school  buildings,  public  school  property  val- 
ued at  $18,000,000,  and  14,659  teachers.  For 
higher  education  there  were  269  public  high 
schools,  19  private  secondary  schools,  12  public 
and  3  private  normal  schools,  10  universities  and 
colleges  for  men  and  for  both  sexes,  and  the 
Milwaukee-Downer  College  for  Women,  at  Mil- 
waukee. The  principal  colleges  include  the 
University  of  Wisconsin  (q.v.),  at  Madison; 
Beloit  College,  at  Beloit;  Marquette  and  Con- 
cordia Colleges,  at  Milwaukee;  Lawrence  Uni- 
versity, at  Appleton;  Northwestern  Univer- 
sity, at  Watertown;  Ripon  College,  at  Ripon; 
Milwaukee  Medical  College  and  Wisconsin  Col- 
lege of  Physicians  and  Surgeons,  at  Milwaukee. 

Religion. — The  strongest  denominations  in 
the  State  are  the  Roman  Catholics;  Lutheran, 
Independent  Synods ;  Methodist  Episcopal ;  Con- 
gregational ;  regular  Baptist ;  Evangelical  Asso- 
ciation, German  Evarjgelical  Synod ;  and  Pres- 
byterian. There  are  about  7,000  Evangelical 
Sunday-schools,  with  22,880  officers  and  teach- 
ers, and  450,000  scholars. 

Population. — Soon  after  the  admission  of 
Wisconsin  to  the  Union  in  1848  efforts  were 
made  to  attract  immigration  by  the  offer  of 
cheap  lands,  and  the  result  has  been  an  unusu- 
ally large  foreign  element  in  the  population  — 


chiefly  German  and  Scandinavian,  but  including 
also  French,  Swiss,  and  most  other  European 
peoples.  Many  of  these  foreigners  settled  in 
communities,  some  of  which  have  tenaciously 
oreserved  their  original  language  and  customs. 
The  population  in  the  State  in  1830  was  3,245  ; 
(1840)  30,94s;  (1850)  305.391;  (i860)  775.881; 
(1870)  1,054.670;  (1880)  1,315497;  (1890)  I.- 
686,880;  (1900)  2,069,042,  and  in  1910,  2,333,- 
860.  There  are  also  about  6,000  tnbal  In- 
dians living  on  Federal  reservations.  The 
leading  cities  in  the  State  iit  the  order 
of  their  population  are  as  follows:  Mil- 
waukee, 373.857;  Superior,  40,384;  Racine,  38..- 
002;  La  Crosse,  30,417;  Oshkosh,  33,062;  Madi- 
son. 25,531;  Sheboygan,  16,359;  Green  Bay,  19.- 
100;  Eau  Claire,  18,310;  Marinette,  14,610;  Fond 
du  Lac,  18,797;  Appleton,  i6,773;  Janesyille, 
13,894;  Ashland,  n,594;  Wausau,  16,560;  Mani- 
towoc, 13,027;  Kenosha,  21,371. 

Indian  Reservations. —  The  _  Indian  reserva- 
tions in  Wisconsin  are  La  Pointe,  Menominee, 
Oneida,  and  Stockbridge.  The  Stockbridge  are 
self-supporting,  largely  through  annuities  and 
sales  of  'lumber-cutting  rights,  but  take  little 
interest  in  agriculture.  The  Menominee  and 
Chippewa,  on  the  Menominee  and  La  Pointe 
reservations,  respectively,  also  derive  most  of 
their  support  from  the  sale  of  their  timber.  The 
Menominee  are  dependent  upon  Government 
rations  for  20  per  cent  of  their  subsistence.  La 
Pointe,  or  Bad  River,  reservation,  is  situated 
in  Ashland  county,  and  comprises  an  area  of 
194  square  miles.  These  Indians  are  a  portion 
of  the  Lake  Superior  band  of  Chippewa  (Algon- 
quian)  with  a  population  of  627.  The  Menomi- 
nee and  Stockbridge  reservations,  embracing 
areas  of  362  and  18^  square  miles,  are  located 
in  Shawano  and  Oconto  counties.  The  Me- 
nominee (Algonquin)  are  an  aboriginal  Wis- 
consin tribe  and  have  a  present  population  of 
1487.  Their  principal  occupations  are  lum- 
bering and  farming.  The  Stockbridge  and  Mun- 
see  tribes,  of  Algonquin  stock,  originally  lived 
in  New  England;  later  they  moved  to  western 
New  York,  and  thence  to  Wisconsin ;  they  are 
non-consolidated,  and  number  376.  The  Oneida 
reservation,  now  existing  as  such  only  in  name, 
is  situated  in  Brown  and  Outagamie  counties. 
The  entire  area,  102  square  miles,  has  been  al- 
lotted, with  the  exception  of  a  small  tract  for 
school  purposes.  The  Oneida  (Iroquoian)  were 
formerly  a  portion  of  the  Six  Nations  of  New 
York,  where  they  resided  before  being  sent  to 
Wisconsin.  Their  present  population  is  1,704. 
In  Calumet  County  are  many  Stockbridge, 
Brothertown,  and  Munsee  farmers,  without  tribal 
relations,  and  following  the  pursuits  of  hus- 
bandmen. There  are  nearly  8,000  Indians  and 
half-bloods  in  the  State,  either  as  citizens  or  in 
tribal  relations  —  as  large  a  number  as  at  any 
period  in  its  history. 

History.—  The  repon  west  of  Lake  Michigan 
was  first  visited  by  French  explorers.  Jean  Nico- 
let,  an  agent  of  Champlain,  arrived  in  1634.  In 
1658-59  two  fur  traders,  Radisson  and  Groseil- 
liers,  visited  the  Mississippi  and  the  former 
wrote  a  journal  of  their  travels.  In  1665  a 
Jesuit  mission  at  La  Pointe  was  founded  by 
Father  Gaude  Allouez,  and  three  years  later 
he  established  the  mission  of  St.  Francis  Xavier 
on  the  shores  of  Green  Bay.  In  1673  Father 
Jacques  Marquette,  accompanying  LoHis  TolIiVt. 
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reached  the  Mississippi  by  passing  through  Wis- 
consin; and  later  Duluth,  Father  Louis  Hen- 
nepin, the  famous  La  Salle,  and  other  French- 
men traced  waterways  within  the  territory. 
Trading  posts  were  established  about  this  time, 
becoming  dependencies  of  Mackinac.  The 
earliest  explorers  found  the  Chippewa  on  the 
borders  of  Lake  Superior,  at  war  with  the 
Sioux,  on  the  headwaters  of  the  Mississippi. 
The  Menominee,  Winnebago,  Mascouten,  Miami, 
Pottawatomi  and  Kickapoo  occupied  other  por- 
tions of  the  Same  district.  At  a  later  period 
the  Pottawatomi  and  the  Sauk  and  Foxes  were 
in  possession.  Artificial  earth-mounds  (see 
Mound  Builders),  in  the  form  of  animals,  such 
as  the  lizard,  bird,  turtle,  and  buffalo,  are  still 
to  be  found  in  various  parts  of  the  State.  The 
navigation  of  the  upper  lakes  was  begun  in 
1679,  when  La  Salle's  'Griffon*  made  a  trip 
from  Niagara  River  to  Green  Bay,  and  was 
lost  on  her  return  voyage.  About  1750  a  fixed 
settlement  was  established  at  Green  Bay  by 
Charles  de  Langlade;  and  at  the  close  of  the 
Revolutionary  War,  Prairie  du  Chieq,  at  the 
mouth  of  the  Wisconsin,  grew  into  a  like  set- 
tlement; a  few  years  later  La  Pointe  (at 
first  on  the  mainland,  but  soon  thereafter  on 
Madeleine  Island,  in  Chequamegon  Bay)  and 
Portage  became  permanent  trading  posts.  Eng- 
land retained  Mackinac  after  the  treaty  of  1783, 
and  American  dominion  was  not  felt  by  the 
Wisconsin  traders  until  after  the  War  of 
1812-15.  The  formation  of  Astor's  American 
Fur  Company  to  establish  fur  trade  in  this 
reg^ion  was  followed  by  a  law  forbidding  Eng- 
lish traders  within  the  territory,  which  resulted 
in  an  increase  of  American  influence.  By  the 
ordinance  of  1787  Wisconsin  became  a  part  of 
the  Northwest  Territory.  In  1800  it  was  in- 
cluded in  Indiana  Territory.  In  1809  the  region 
was  annexed  to  the  territory  of  Illinois,  as  then 
formed,  and  so  continued  till  the  conversion  of 
the  latter  into  a  State  in  1818,  when  Wiscon- 
sin, which  was  yet  a  wilderness,  was  annexed 
to  Michigan  Territory  for  such  government  as 
was  needed.  In  1826  lead  was  discovered  in 
large  quantities  at  Potosi  and  Mineral  Point, 
and  there  was  a  great  rush  of  immigrants  to 
that  section.  The  Indians  soon  became  trouble- 
some, and  the  Black  Hawk  war  ensued  in  1832. 
Treaties  were  afew  years  later  made  with  the 
Indians,  by  which  most  of  them  removed  to 
reservations  beyond  the  Mississippi.  In  1836 
the  population  had  increased  to  such  an  extent 
that  a  territorial  government  was  organized, 
which  at  first  included  a  part  of  the  upper 
peninsula  of  Michigan,  the  whole  of  Minnesota 
and  Iowa,  and  that  part  of  the  Dakotas  lying 
east  of  the  Missouri  and  White  Earth  rivers. 
On  the  admission  of  Michigan  into  the  Union 
as  a  State,  a  part  of  the  Lake  Superior  region 
was  set  off  to  her,  and  when  the  Territory  of 
Iowa  was  formed,  it  included  all  the  region 
west  of  the  Mississippi;  later,  the  territory 
west  of  the  St  Croix  was  given  by  Congress 
to  Minnesota.  The  first  effort  to  procure  the 
admission  of  Wisconsin  to  the  Union  as  a 
State  was  made  in  1846.  A  constitution  drafted 
during  that  year  was  ratified  in  March,  1848,  and 
the  State  was  admitted  to  the  Union  by  Act 
of  Congress,  29  May  1848.  Under  this  con- 
stitution, with  some  amendments,  it  is  still 
governed.     During  the  War  of  Secession  the 


State  furnished  91,327  soldiers  to  the  Federal 
Army. 
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Thwaites,  'Story  of  Wisconsin'  (1890  and 
1899) ;  and  'Stories  of  the  Badger  State' 
(1900);  'Historic  Waterways'  (1888  and 
1903)  ;  Legler,  'Leading  Facts  in  the  History  of 
Wisconsin'  (1898);  and  various  monographs 
published  by  the  State  Historical  Society. 
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Wisconsin,  a  river  in  the  State  of  Wiscon- 
sin. It  has  its  rise  in  Vieux  Desert  Lake,  on  the 
northern  boundary  of  the  State,  flows  south  to 
Portage  City,  then  southwest,  and  enters  the 
Mississippi  four  miles  below  Prairie  du  Chien, 
Total  length  about  625  miles.  It  is  navigable 
for  200  miles  to  Portage  City,  from  which  point 
it  is  connected  with  Fox  River  by  a  canal. 
Shifting  sandbars  in  this  river  are  a  hindrance 
to  navigation.  There  are  several  waterfalls 
along  its  course,  the  most  famous  of  which  are 
known  as  The  Dalles  of  Wisconsin  and  Grand- 
father Bull  Falls.  Some  of  the  bluffs  which  line 
the  picturesque  gorges  are  fully  400  feet  high. 

Wisconsin  Phalanx.     See  Ripon,  Wis. 

Wisconsin,  University  of,  the  State  Uni- 
versity located  at  Madison,  Wis.  As  early  as 
1836  the  legislature  of  the  territory  then  known 
as  Wisconsin  passed  an  act  for  the  establish- 
ment of  'Wisconsin  University*  at  Belmont, 
now  in  the  State  of  Iowa,  but  the  institution  was 
never  organized ;  again  in  1838  a  law  was  passed 
for  the  establishment  of  the  "University  of  the 
Territory  of  Wisconsin,*  a  board  of  visitors 
was  appointed,  and  the  national  endowment  of 
two  townships  of  land  received.  Nothing  fur- 
ther was  done,  however,  until  1848,  when  the 
State  Constitution  ijrovided  for  the  establish- 
ment of  a  State  university,  and  the  university 
was  incorporated  by  act  ot  the  legislature.  A 
preparatory  department  was  opened  in  1849.  and 
the  collegiate  department  in  1850.  In  1854  a 
second  grant  of  two  townships  of  land  was  made 
by  Congress;  but  this  land  as  well  as  that  of 
the  first  grant  was  sold  at  very  low  prices  to 
attract  settlers,  and  the  income  derived  from 
the  fund  was  meagre;  no  State  appropriation 
was  made  till  1870.  In  1858  the  University  was 
reorganized,  the  work  of  the  preparatory  depart- 
ment restricted,  and  the  collegiate  departtnent 
organized  in  six  schools ;  during  the  War  of  Se- 
cession a  large  number  of  students  entered  the 
army,  and  though  the  work  of  the  university 
was  not  suspended,  no  commencement  was  held 
in  1864.  Since  the  war  the  progress  of  the 
universitjr  has  been  continuous.  In  1866,  a  re- 
organization was  effected.  The  Federal  grant 
under  the  'Morrill  Act*  for  the  establishment 
of  colleges  of  agriculture  and  industrial  arts  was 
given  to  the  university.  Colleges  of  agriculture 
and  engineering  were  then  established  as  in- 
tegral parts  of  the  university.  Women,  who 
had  been  admitted  since  1863  to  a  'normal* 
department,  were  given  the  opportunity  to 
follow  a  regular  collegiate  course.  At  this  time, 
however,   the   co-educational    system    was    not 
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complete  as  the  work  of  the  women  was  kept 
separate  from  that  of  the  men;  but  a  few  years 
later  complete  co-education  was  established.  In 
1873  the  legislature  appropriated  $10,000  a  year 
to  the  university;  in  1876  an  annual  tenth  of  a 
mill  tax  was  appropriated;  in  1883  and  1891 
other  mill  taxes  were  added;  in  1899  all  mill 
taxes  were  consolidated  with  a  grant  of  one 
per  cent  of  the  railroad  licenses  into  a  specific 
annual  g^rant,  which  was  increased  in  1901  and 
again  in  1903.  The  total  income  from  all 
sources  was  $074,000  in  1902-3.  At  the  time  of 
the  first  annual  grant  of  $10,000  a  system  of  free 
tuition  to  graduates  of  high  schools  in  the  State 
was  adopted,  which  led  to  the  elimination  of 
the  preparatory  department  a  few  years  later. 
This  also  resulted  in  making  the  university  the 
actual  head  of  the  public  school  system  of  the 
Sute. 

Since  1892  the  university  has  extended  its 
"work  in  all  directions;  a  number  of  special 
courses  have  been  added,  particular  emphasis  has 
been  laid  on  graduate  work,  and  the  number  of 
jfraduate  students  increased.  The  university 
now  includes  the  following  colleges  and  schools : 
(i)  the  College  of  Letters  and  Science;  (2)  the 
College  of  Mechanics  and  Engineering;  (3)  the 
College  of  Law;  (4)  the  College  of  Agricul- 
ture; (5)  the  Graduate  School.  It  also  con- 
ducts a  summer  school  and  a  university  exten- 
sion department  The  College  of  Letters  and 
Science  includes  beside  the  general  departments 
of  instruction  in  arts  and  science,  the  several 
special  departments  as  follows :  The  courses  in 
commerce,  pharmacy,  education,  and  home 
economics,  the  School  of  Music,  the  pre-medical 
course,  the  normal  graduates'  course,  and  the 
Washburn  Observatory.  The  degree  of  A.B.  is 
conferred  upon  the  graduates  of  the  College  of 
Letters  and  Science,  except  in  the  pharmacy 
and  normal  graduate  courses;  for  this  degree 
the  work  is  largely  elective;  in  the  Freshman 
year  an  English  course  is  required,  and  during 
this  year  the  other  studies  are  elected  from 
two  g^roups,  (i)  language,  (2)  mathematics, 
science,  and  history.  Certain  minima  in  these 
groups  must  be  offered,  the  total  covering  some- 
what less  than  two  years'  work.  Not  later  than 
the  beginning  of  the  Junior  year  a  major  sub- 
ject in  some  one  department  must  be  elected, 
and  the  remainder  of  the  work  is  free  electives. 
A  limited  amount  of  elective  work  may  be  taken 
in  the  colleges  of  Engineering  and  Agriculture, 
in  the  School  of  Music,  or  in  the  special 
courses  of  the  College  of  Letters  and  Science.  A 
special  two  years'  course  is  arranged  for  normal 
school  graduates,  for  completion  of  which  tiie 
degree  of  Ph.B.  is  conferred.  The  special 
courses  in  pharmacy  cover  four  years,  leading 
to  the  degree  of  B.S.,  or  two  years,  leading  to 
the  degree  of  Graduate  in  Pharmacy.  The  Col- 
lege of  Engineering  was  organized  in  1870;  it 
offers  six  four  years'  courses  leading  to  the 
•degree  of  B.S. ;  these  are  in  civil,  sanitary,  me- 
chanical, electrical,  and  general  engineering,  and 
applied  electrochemistry;  the  course  in  general 
engineering  includes  an  elective  course  in  min- 
ing engineering.  The  College  of  Agn"iculture 
offers  a  *Iong  course*  of  four  years,  leading  to 
the  degree  of  B.S.,  a  short  course  of  two  years, 
winter  and  summer  dairy  courses,  and  a  farmers' 
winter  course;  this  college  also  includes  the 
Agricultural  Experiment  Station  and  the  or- 
ganization of  farmers'  institutes.    The  College 


of  Law  was  established  in  1868 ;  it  offers  a  thre« 
years'  course  leading  to  the  degree  of  LL.B. 
The  Graduate  School  received  its  present  or- 
ganization in  1895.  It  includes  work  in  the 
College  of  Letters  and  Science,  the  College  of 
Engineering,  and  the  College  of  Agriculture, 
courses  especially  for  graduate  work  being  of- 
fered in  each  department  of  these  colleges;  the 
school  as  a  whole  is  under  the  control  of  a 
faculty  committee.  The  degrees  conferred  are 
A.M.,  M.S.,  Ph.D..  C.E.,  E.E.,  and  M.E.  The 
Summer  School  offers  courses  in  the  subjects  of 
the  general  college  curriculum,  in  education,  in 
gymnastics,  and  a  special  normal  course;  it  also 
includes  a  summer  school  in  shop  and  labora- 
tory _  work  for  mechanics.  Tuition  in  the  uni- 
versity is  free  to  Wisconsin  students  except  in 
the  College  of  Law.  There  are  eight  scholar- 
ships for  undergraduates,  and  four  student  loan 
funds;  there  are  also  31  fellowships,  five  of 
which  are  in  special  departments,  and  18  gradu- 
ate scholarships,  six  of  which  are  for  special 
purposes. 

Gymnasium  work  and  military  drills  are  re- 
quired of  men  students  during  part  of  the 
course,  and  gymnasium  work  of  women  stu- 
dents. There  is  also  ample  provision  for  ath- 
letic sports,  which  are  under  tiie  general  control 
of  an  Athletic  Council,  on  which  the  faculty  is 
represented.  The  University  of  Wisconsin  is 
the  only  institution  of  the  kind  in  the  West 
which  has  a  boat  crew.  The  women  students 
have  organized^  an  athletic  association.  The 
students  maintain  four  men's  literary  societies 
and  one  women's  society  in  the  College  of 
Letters  and  Science,  and  two  debating  societies 
in  the  College  of  Law;  the  four  men's  societies 
and  the  two  law  societies  form  the  intercollegi- 
ate debating  society  from  which  debaters  for 
intercollegiate  contests  are  chosen;  two  of  the 
men's  societies  and  the  women's  society  were 
organized  in  the  early  days  of  the  university, 
and  have  always  had  a  prominent  part  in  stu- 
dent life.  There  are  also  a  Science  Club,  dra- 
matic clubs,  and  numerous  other  special  associ- 
ations, a  Woman's  Self-Government  Association, 
and  chapters  of  the  honorary  fraternities  of  Phi 
Beta  Kappa  and  Tau  Beta  Phi  (engineering). 
The  university  campus  contains  about  450  acres, 
bordering  on  the  south  shore  of  Lake  Mendota ; 
in  the  eastern  part  of  the  grounds,  the  land  rises 
abruptly  in  two  hills,  of  which  the  eastern  and 
higher  is  known  as  University  Hill.  On  this 
hill  are  most  of  the  college  buildings ;  the  Wash- 
bum  Observatory  stands  on  the  western  hill, 
which  is  known  as  Observatory  Hill;  further 
west  is  the  farm  with  its  bams  and  buildings; 
to  the  east  of  University  Hill  is  the  Lower 
Campus,  used  largely  for  athletic  sports;  the 
State  Historical  Society  Library  Building,  con- 
taining the  libraries  of  the  society  and  the  uni- 
versity, also  stands  at  the  western  end  of  this 
campus.  Among  the  prominent  buildings  on 
and  near  University  Hill  are  North  Hall,  South 
Hall,  and  University  Hall,  Chadbourne  Hall, 
Assembly  Hall,  Science  Hall,  and  the  Engineer- 
ing Building;  on  and  near  Observatory  Hill  are 
the  Hiram  Smith  Hall  (dairy),  the  Horticul- 
tural-Physics Building,  and  the  new,  Central 
Agricultural  College  (completed  in  1904).  The 
University  Library  in  1904  contained  86,000  vol- 
umes ;  in  addition  to  which  there  are  depart- 
mental libraries,  the  State  Historical  Library, 
and  other  libraries  open  to  students.    The  State 
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Historical  Library  and  the  University  Library 
are  in  one  building,  practically  on  university 
ground,  and  although  they  are  administered  by 
separate  staflFs,  are  in  effect  one  library  for  the 
use  of  students.  Thus  there  are  about  250,000 
bound  volumes  and  half  as  many  pamphlets 
accessible  for  the  purposes  of  the  university. 
The  collection  is  particularly  strong  in  American 
and  English  history,  Greek,  political  and  social 
science,  Shakespeare,  and  the  publications  of 
American  learned  societies.  The  students  in 
1904  numbered  3,227,  of  whom  1,312  were  in 
the  College  of  Letters  and  Science,  744  in  the 
College  of  Engineering,  and  525  in  the  College 
of  Agriculture.  The  University  of  Wisconsin 
ranks  among  the  first  of  the  State  universities 
-both  in  numbers  and  in  standard  of  scholar- 
ship- H.  B.  Lathrop, 
Associate  Professor  of  English  Literature,  Uni- 
versity of  Wisconsin. 

Wisdom,  Book  of,  the  name  of  one  of  the 
so-called  apocryphal  books  of  the  Old  Testa- 
ment.   See  Wisdom  of  Souimon. 

Wisdom  of  Solomon,  a  book  regarded  by 
Protestants  as  apocryphal,  but  accepted  by  Ro- 
man Catholics  as  part  of  the  canon  of  the  Old 
Testament.  It  purports  to  be  the  work  of  Solo- 
mon, but  the  Protestant  view  is  that  it  was  the 
composition  of  a  Jew  of  Alexandria  about  a 
century  before  Christ.  The  author  states  that 
he  is  a  king  and  the  son  of  a  king:,  that  he 
prayed  to  God  for  wisdom,  and  received  both 
wisdom  and  riches.  God  directed  him  to  build 
a  temple  on  the  holy  mount.  Righteousness  and 
wisdom  are  commended,  and  unbelievers  and 
idolatry  are  denounced,  and  examples  are  given 
from  the  Mosaic  writings  to  show  how  the  judg- 
ments of  God  overtake  the  worshippers  of  false 
gods,  and  the  wicked  generally.  Nor  is  the 
author  content  with  indicating  earthly  penalties 
for  wrongdoers.  He  points  plainly  to  rewards  in 
a  future  life  for  the  ^ood,  and  punishments 
for  the  wicked,  and  without  referring  to  the 
resurrection  of  the  body,  he  teaches  the  immor- 
tality of  the  soul.  The  book  was  highly  esteemed 
among  the  Jews,  and  was  evidently  well  known 
to  St.  Paul,  as  the  epistles  to  the  Romans,  the 
Corinthians,  and  Ephesians  indicate.  Under  the 
name  of  'Wisdom*  in  the  Roman  Catholic 
canon  of  the  Old  Testament,  the  book  is  in  the 
list  recognized  by  the  Council  of  Trent  as  in- 
spired Scripture.  The  Roman  Catholic  position 
is  that  it  was  truly  the  work  of  Solomon,  and 
that  the  Alexandrian  Greek  version  was  a  trans- 
lation from  the  original  Hebrew. 

Wise,  Daniel,  American  Methodist  cler- 
gyman and  author:  b.  Portsmouth,  England, 
10  Jan.  1813;  d.  Englewood,  N.  J.,  1898.  He 
came  to  the  United  States  in  1832,  entered  the 
Methodist  ministry,  edited  the  'Sunday  School 
Messenger*  183&-43,  and  'Zion's  Herald* 
1852-6,  as  well  as  many  Sunday  School  publi- 
cations. He  published  more  than  50  books  for 
young  people,  mostly  under  the  pen-names  of 
"Francis  Forrester"  and  "Laurence  Lancewood.* 
Among  these  are:  'Personal  Effort'  (1841); 
'Life  of  Ulric  Zwingli*  (1850);  'My  Uncle 
Toby's  -Library'  (12  vols.  1853)  ;  'Vanquished 
Victors*  (1876);  'Heroic  Methodists*  (1882); 
'Boy  Travelers  in  Arabia*  (1885)  ;  'Men  of 
Renown*  (1886) ;  and  'Some  Remarkable 
Women*  (1887). 


Wise,  Henry  Alexander,  American  lawyer 
and  political  leader:  b.  Drummondtown,  Acco- 
mac  County,  Va.,  3  Dec  1806;  d.  Richmond, 
Va.,  12  Sept.  1876.  He  was  graduated  from 
Washington  College,  Pa.,  in  1825,  was  admitted 
to  the  bar  in  1828,  and  began  the  practice  of  law 
at  Nashville,  Tenn.  In  1830.  however,  he  re- 
turned to  Accomac  County,  where  he  built  up  a 
large  practice  as  a  lawyer.  He  was  early  active 
in  the  Democratic  party;  was  a  delegate  to  the 
national  convention  of  1832,  and  in  the  same 
year  was  elected  to  Congress.  After  the  elec- 
tion, he  fought  a  duel  with  his  opponent,  on 
the  latter's  challenge.  On  the  removal  of  the 
government  deposits  from  the  United  States 
bank.  Wise,  with  other  Democrats  in  the  House, 
joined  the  Whigs  in  opposition  against  Presi- 
dent Jackson.  He  was,  however,  re-elected  to 
Congress  in  1834  and  in  1836 ;  and  also  opposed 
Van  Buren's  banking  and  sub-treasury  plan.  In 
1837  he  acted  as  the  second  of  Graves,  of  Ken- 
tucky, in  a  duel  with  Cilley,  of  Maine,  both 
members  of  Congress,  in  which  the  latter  was 
killed.  This  occurrence  led  to  much  denuncia- 
tion of  Wise,  who  was,  however,  ascertained 
not  to  be  responsible  for  the  affair.  In  1840  he 
was  instrumental  in  securing  the  nomination  of 
Tyler  for  the  vice-presidency,  and  after  Tyler 
became  President  exerted  an  important  influence 
on  the  administration  policy.  In  1844  he  was 
appointed  minister  to  Brazil;  and  on  his  return 
to  the  United  States  in  1847,  again  gave  his  sup- 
port to  the  Democratic  party.  In  1854  he  was 
Democratic  candidate  for  governor  of  Virginia, 
conducted  an  active  campaign,  particularly 
against  the  Know  Nothing  party,  and  was 
elected  b^  a  majority  of  10,000.  Toward  the 
end  of  his  term  as  governor  occurred  the  seiz- 
ure of  Harper's  Ferry  by  John  Brown  and  his 
followers,  and  the  execution  of  John  Brown  at 
Charlestown,  2  Dec.  1859,  was  one  of  the  last 
acts  of  his  administration.  He  was  a  member 
of  the  State  convention  which  met  at  Rich- 
mond in  1861  to  consider  the  relations  of  Vir- 
ginia to  the  Federal  government,  and  one  of 
the  committee  on  Federal  relations  to  whom  the 
principal  business  of  the  convention  was 
referred.  He  favored  a  compromise  between 
North  and  South,  and  the  avoidance  of  hostili- 
ties if  possible ;  but  after  Virginia  declared  for 
secession  he  loyally  supported  the  Confederate 
cause.  He  was  appointed  a  brigadier-general 
in  the  Confederate  army,  and  occupied  the 
Kanawha  Valley;  but  was  rapidly  driven  out 
by  Gen.  Cox,  in  a  series  of  skirmishes.  He  con- 
tinued to  serve  in  western  Virginia  until  he  was 
sent  to  Roanoke  Island,  N.  C,  with  instruc- 
tions to  defend  it.  At  the  time  of  the  attack 
upon  the  island  by  Gen.  Burnside,  in  February 
1862,  he  was  ill  on  the  mainland,  but  the  greater 
part  of  his  brigade,  known  as  the  Wise  legion, 
took  part  in  the  action.  He  was  later  at  the 
battle  of  Appomattox.  After  the  war  he  re- 
sumed the  practice  of  law  in  Richmond.  He 
wrote  'Seven  Decades  of  War*  (1872).  Con- 
sult: B.  H.  Wise,  'Life  of  Henry  Alexander 
Wise*  (1899);  J.  S.  Wise,  'End  of  an  Era* 
(1899). 

Wise,  Henry  Augustus,  American  naval 
officer:  b.  Brooklyn,  N.  Y.,  12  May  1819;  d. 
Naples,  Italy,  2  April  1869.  He  entered  the 
navy  as  midshipman  in  1834,  served  on  the 
Florida  coast   during  the   Seminole  War   and 
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on  the  Pacific  coast  during  the  Mexican  War, 
and  rose  to  be  chief  of  the  bureau  of  ordnance 
and  hydrography  in  1866.  Under  the  pseudonym 
of  "Harry  Gringo,"  he  wrote  'Los  Gringos ;  or. 
An  Interior  View  of  Mexico  and  California, 
with  Wanderings  in  Peru,  Chili,  and  Polynesia* 
(1849);  'Tales  for  the  Marines'  (1855); 
'Scampavias,  from  Gibel-Tasek  to  StambouP 
(1857)  ;  'The  Story  of  the  Gray  African  Par- 
rot' (1856),  a  book  for  children,  and  'Captain 
Brand  of  the  Centipede'  (i860). 

Wise,  Isaac  Mayer,  American  rabbi  and 
educator:  b.  Steingrub,  Bohemia,  3  April  1819; 
d.  Cincinnati,  Ohio,  26  March  1900.  He  studied 
at  Prague  and  Vienna,  became  rabbi  at  Radnitz, 
and,  desirous  of  a  broader  field,  emigrated  to 
New  York  in  1846.  He  was  elected  rabbi  of  a 
synagogue  at  Albany,  N.  Y.,  but  the  ritual 
changes  which  he  favored  led  to  a  division  in 
the  congregation,  and  a  new  temple  was  organ- 
ized _  by  his  friends.  In  1854  he  was  elected 
rabbi  of  the  Congregation  B'nai  Teshurun,  of 
Cincinnati,  Ohio.  In  the  same  year  he  wrote  a 
'History  of  the  Israelitish  Nation,'  and  began 
to  publish  'The  Israelite,'  followed  in  1855  by 
'Die  Deborah.'  Throughout  his  long  years  of 
activity,  he  sought  in  pulpit,  press,  and  on  plat- 
form to  advance  the  cause  of  progressive  Juda- 
ism and  became  its  practical  and  popular  leader, 
to  whose  efforts  were  due  the  Union  of  Ameri- 
can Hebrew  Congregations,  the  Hebrew  Union 
College,  and  the  Central  Rabbinical  Conference. 
Among  his  published  works  are:  'Essence  of 
Judaism'  (i860)  ;  'Judaism,  Its  Doctrines  and 
Duties'  (1862);  'Prayer  Book'  and  'Hymnal' 
(1863),  which  were  quickly  followed  by  his 
•Origin  of  Christianity,'  'The  Cosmic  God,' 
'The  History  of  the  Hebrews,'  'Second  Com- 
monwealth,' 'A  Defense  of  Judaism  versus 
Proselytizing  Christianity,'  and  'Pronaos  to 
Holy  Writ.'  He  was  president  of  the  Hebrew 
Union  College  from  its  foundation  in  1875  until 
his  death. 

Wise,  John,  American  colonial  clergy- 
man: b.  Roxbury,  Mass.,  August  1652;  d.  Ips- 
wich, Mass.,  1725.  He  was  graduated  from 
Harvard  in  1673  and  10  years  later  was  settled  as 
minister  of  the  second  parish  church  in  Ipswich 
in  which  position  he  continued  till  his  death. 
For  remonstrating  against  the  violation  of  char- 
ter rights  in  levying  a  province  tax  without 
authority  from  the  Assembly,  he  was  fined  and 
imprisoned  by  Governor  Andros  in  1687.  In 
1689  he  brought  a  suit  against^  Chief  Justice 
Dudley  for  denying  him  the  privileges  of  the 
habeas  corpus  act,  and  in  1690  was  chaplain  to 
the  expedition  to  Quebec.  He  took  a  decided 
and  successful  stand  against  the  attempts  of 
Increase  and  Cotton  Mather  to  place  the  Massa- 
chusetts churches  under  the  authority  of  ecclesi- 
astical councils,  putting  forth  two  essays  on  the 
subject,  'The  Churches'  Quarrel  Espoused* 
(1710)  and  <A  Vindication  of  the  Government 
of  New  England  Churches'  (1717)-  A  large 
edition  of  both  essays  was  published  in  _  1772 
and  a  4th  edition  with  historical  memoir  by 
J.  S.  Qark  (i860).  In  the  memoir  it  is  stated 
that  several  striking  passages  in  the  Declaration 
of  Independence  are  nearly  literal  transcrijjts 
from  the  'Vindication.'  Consult  Tyler,  'His- 
tory of  American  Literature'  Vol.  II'.  (1878). 


Wise,  John  Sergeant,  American  lawyer, 
son  of  Henry  Alexander  Wise  (q.v.)  :  b.  Rio 
de  Janeiro,  Brazil,  27  Dec.  1846.  He  studied 
at  the  Virginia  Military  Institute  at  Lexington, 
which  he  left  in  1864  to  join  the  Confederate 
army,  was  graduated  from  the  law  department 
of  the  University  of  Virginia  in  1867  and  began 
to  practise  his  profession  in  Richmond.  In 
1881  he  was  elected  to  Congress  from  Virginia. 
He  was  defeated  for  governor  cf  l.ii  State  in 
1885.  He  has  published  '  Diomed'  (1898):  'The 
End  of  an  Era'  (1899);  'The  Lion's  Skin' (1905); 
•A  Treatise  on  American  Citizenship'  (1906). 

Wise,  Peter  Manuel,  American  alienist:  b. 
Clarence,  Erie  County,  N.  Y.,  7  March  185 1. 
He  was  graduated  at  the  medical  department 
of  the' University  of  Buffalo  in  1872;  became 
president  of  the  New  York  State  Commission 
m  Lunacy  in  1896;  and  was  professor  of 
psychiatry  at  the  University  of  Vermont 
1891-S.  He  has  published  'Text-Book  for 
Trainmg  Schools'  (1896)  ;  and  monographs  on 
'Asylums  of  Great  Britain'  (1882);  'Sexual 
Perversion'  (1883)  ;  etc. 

Wise  Men  of  the  East,  The,  the  three 
Magi,  who,  according  to  the  Gospel  of  Matthew 
(ii.  I,  2),  followed  the  guiding  star  to  Bethle- 
■hem  in  order  to  render  homage  to  the  new  bom 
King  of  the  Jews.  A  legend,  which  can  be 
traced  back  to  the  2d  century,  calls  them  kings 
and  later  times  distinguished  them  as  Melchior, 
Caspar,  and  Balthasar.  They  are  honored  at 
the  feast  of  the  Epiphany  and  in  art  the  young- 
est is  portrayed  as  a  Moor.  Their  bones  are 
said  to  have  been  placed  in  the  cathedral  of 
Cologne  and  hence  they  are  often  referred  to 
as  the  Three  Kings  of  Cologne. 

Wiseman,  wiz'man,  Nicholas  Patrick 
Stephen,  English  Roman  Catholic  prelate:  b. 
Seville,  Spain,  3  Aug.  1802;  d.  London  15  Feb. 
1865.  He  was  of  Irish  parentage,  was  brought 
to  Ireland  in  youth  and  was  educated  at  Water- 
ford,  at  the  Roman  Catholic  College,  Ushaw, 
near  Durham,  and  the  English  College  at  Rome. 
He  took  orders  in  1825,  became  professor  of 
oriental  languages  in  the  Roman  University  in 
1827  and  in  1828  rector  of  the  English  College. 
He  returned  to  England  in  1835  and  there  de- 
livered in  1836  at  St.  Mary  Moorfields,  London, 
a  series  of  lectures  on  'The  Principal  Doctrines 
and  Practices  of  the  Catholic  Church,'  which 
attracted  much  attention.  He  was  consecrated 
titular  bishop  of  Melipotamos  in  1840  and  was 
made  archbishop  of  Westminster  and  cardinal 
in  1850.  This  ecclesiastical  appointment  caused 
great  excitement  among  English  ultra-Protes- 
tants, who  termed  it  a  *papal  aggression"  and 
resulted  in  the  "Ecclesiastical  Titles  Act"  pro- 
hibiting the  assumption  of  local  ecclesiastical 
titles  by  Roman  Catholics,  which  was  not  re- 
pealed until  1872.  In  the  midst  of  the  excite- 
ment Wiseman  put  forth  a  temperate  address 
explaining  the  constitutional  rights  of  Roman 
Catholics,  entitled  'An  Appeal  to  the  Reason 
and  Good  Feeling  of  the  People  on  the  Subject 
of  the  Catholic  Hierarchy'  (1850),  which  vas 
very  instrumental  in  bringing  about  a  better 
state  of  feeling.  In  1836  he  established  with 
O'Connell  'The  Dublin  Review'  and  was  a  regru- 
lar  contributor  to  it.  He  was  the  author  of  'Lec- 
tures on  the  Connection  between  Science  and 
Revealed  Religion'   (1836);  'Letters  on  Catho- 
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Be  Uni^>  (1842) ;  <Papal  Supremacy'  (1850) ; 
<Fabiola>  (1854);  *The  Four  Last  Popes> 
(1858);  etc.  Consult:  <  Memoir,'  by  G. 
White  (1865);  Lord  Houghton,  'Monographs' 
(1875) ;  Ward,  "Life  and  Times  of  Cardinal 
Wiseman'  (1897) ;  Fitzgerald,  'Fifty  Years  of 
Catholic  Progress'   (1900). 

Wisham.    See  Wushkum. 

Wishart,  wish'art,  George,  Scottish 
preacher  and  agitator:  b.  Pitarro,  Forfarshire, 
about  1512;  d.  Saint  Andrew's  28  March  1546. 
Leaving  Scotland  in  1538  to  avoid  persecution, 
he  became  in  1543  a  tutor  in  Christ  Church 
College,  Cambridge,  where  he  led,  according  to 
the  testimony  of  one  of  his  pupils,  a  life  of 
singular  abstemiousness,  charity,  and  purity.  In 
July  1543,  he  returned  to  Scotland  with  the 
commissioners  sent  to  negotiate  a  marriage 
treaty  between  Prince  Edward  and  the  infant 
queen  of  Scots.  Under  their  protection  he 
preached  at  Montrose,  Dundee,  and  other  Scot- 
tish towns,  and  his  preaching  led  the  people  to 
destroy  some  convents  and  Roman  Catholic 
churches.  Arrested  at  Ormiston  by  the  Earl 
of  Bothwell,  he  was  delivered  to  Cardinal 
Beaton,  who  sentenced  him  to  be  burned  at 
Saint  Andrew's.  Consult  Rogers,  'Life  of 
George  Wishart,  the  Scottish  Martyr>  (1876). 

Wishart,  or  Wiseheart,  George,  Scottish 
bishop:  b.  Yester,  East  Lothian,  1609;  d.  Edin- 
burgh i^i.  He  is  said  to  have  leen  educated 
at  we  University  of  Edinburgh,  and  having  en- 
tered the  Episcopal  Church,  received  a  charge  at 
Saint  Andrew's.  In  1639,  having  refused  to 
take  the  covenant,  he  was  deposed  from  the 
ministry,  and  during  the  supremacy  of  the  Pres- 
byterian party  was  several  times  imprisoned. 
He  subsequently  became  chaplain  to  Miontrose, 
and  after  that  leader's  death  to  Elizabeth,  elec- 
tress  palatine  and  titular  Queen  of  Bohemia.  He 
accompanied  her  to  England,  and  on  the 
Restoration  was  made  rector  of  Newcastle,  and 
in  1662  was  consecrated  bishop  of  Edinburgh. 
He  is  chiefly  known  by  his  'History  of  the  Wars 
of  Montrose'  (1647),  written  in  elegant  Latin. 
When  Montrose  was  executed  in  1650,  a  copy  of 
this  work  was  hung  in  contumely  about  his 
neck.  Several  English  translations  of  Wishart's 
work  have  appeared,  the  latest  in  1819. 

Wishoskan,  a  linguistic  stock  of  North 
American  Indians,  comprising  the  Patawat, 
Weeyot  or  Wiyot,  and  Wishosk  tribes,  occupy- 
ing the  coast  of  California  from  a  little  below 
the  mouth  of  Eel  River  to  a  short  distance 
north  of  Mad  River,  including  particularly  the 
country  about  Humboldt  Bay.  They  also  ex- 
tended up  the  streams  named  into  the  mountain 
passes.  Of  these  tribes  little  is  known,  as  they 
are  classed  with  the  "Diggers'  on  account  of 
their  habit  of  living  largely  on  roots.  Their 
number  is  small. 

Wishram.    See  Wushkum. 

Wismar,  vis'mar,  Germany,  the  second 
seaport  of  Mecklenburg-Schwerin,  on  the  Baltic, 
at  the  head  of  a  bay  of  the  same  name,  20 
miles  north  of  Schwerin.  It  has  an  excellent 
harbor,  carries  on  an  active  over-sea  trade,  and 
has  varied  manufactures.  Of  the  mediaeval 
walls  only  four  gates  remain;  but  the  numerous 
quaint  old  houses  are  a  feature  of  the  place, 
md  several  of  the  brick  churches,  as  well  as  the 


Ftirstenhof,  once  a  ducal  residence,  date  from 
the  i4tb  and  15th  centuries.  It  was  a  Hanse 
town  in  the  13th  century,  passed  to  Sweden  in 
1649,  was  taken  by  the  Danes  in  1675,  and  by 
the  Danes,  Prussians,  and  Hanoverians  in  1712, 
when  its  strong  fortifications  were  destroyed, 
and  in  1803  was  pawned  to  Mecklenburg- 
Schwerin,  which  secured  it  finally  in  1828.  Pop. 
about  22,000. 

Wisner,  Benjamin  Blydenburg,  American 
clergyman:  b.  Goshen,  N.  Y.,  19  Sept  1794;  d. 
Boston,  Mass.,  9  Feb.  1835.  He  was  graduated 
at  Union  College  in  1813  and  at  Princeton 
Theological  Seminary  in  182a  In  1821-32  be 
was  pastor  of  the  Old  South  Church,  Boston, 
Mass.  In  the  latter  year  he  became  secretary  01 
the  American  board  of  commissioners  for  for- 
eign missions,  which  office  he  held  tuitil  his 
death.  Among  his  works  are:  'History  of  the 
Old  South  Church'  (Boston  1830) ;  'Moral 
Condition  and  Prospects  of  the  Heathen* 
(1833). 

Wis'ner,  George  Y^  American  civil  en- 

S'neer:  b.  West  Dresden,  N.  Y.,  11  July  1841. 
e  was  graduated  at  the  University  of  Michi- 
gan in  1865 ;  served  in  government  survey  on  the 
Mississippi  River  and  the  Great  Lakes  1865-80, 
and  on  surveys  of  the  Mississippi,  Illinois,  and 
Des  Plaines  rivers  1880-4.  He  was  superin- 
tendent of  the  loth  and  nth  United  States 
Lighthouse  districts  1884-7  and  since  the  last- 
named  year  has  engaged  in  private  practice. 
His  publications  include:  'Geodetic  Field 
Work'  (1883) ;  'Brazos  River  Harbor  Im- 
provement' (1891);  'Breakwaters,  Sea  Walls 
and  Jetties'  (1893) ;  'Hydraulics  of  Rivers 
Having  Alluvial  Beds'  (1896) ;  'Sewage  Dis- 
posal' (1896) ;  'Report  of  Deep  Waterway 
Commission'  (1900) ;  'Canals  from  the  Great 
Lakes  to  the  Atlantic'  (1900) ;  etc. 

Wissmann,  vis'man,  Hermann  von,  Ger- 
man African  explorer:  b.  Frankfort-on-the- 
Oder  4  Sept.  1853;  d.  15  Juiy  1905.  He  entered 
the  German  army,  reaching  the  rank  of  lieuten- 
ant in  1874,  and  crossed  the  African  continent  in 
the  employ  of  the  German  African  Society  (1880 
-2).  He  commanded  an  expedition  sent  out  by 
Leopold  II.,  in  1884-5,  and  as  imperial  German 
commissioner,  suppressed  the  Arab  revolt  under 
Bushiri,  but  failed  in  attempting  to  take  two 
steamers  to  Lake  Victoria  via  Nyassa  and  Tan- 
ganyika lakes  in  1892.  He  was  governor  of 
German  East  Africa  in  1805-6,  and  president  of 
the  Berlin  Geographical  Society  in  1897.  He 
published  'In  the  Interior  of  Africa'  (3d  ed. 
1891)  ;  'Under  the  German  Flag  across  Africa' 
(1880-3)  :  *My  Second  Crossing  of  Equatorial 
Africa'  (1891);  'Afrwa:  Descriptions  and  Ad- 
vice' (189s) ;  etc. 

Wis'tar,  Caspar,  American  physician:  b. 
Philadelphia,  Pa.,  13  Sept  1761 ;  d.  there  22  Jan. 
1818.  He  attended  the  medical  department  of 
the  University  of  Pennsylvania  in  1782,  subse- 
quently studied  medicine  at  the  University  of 
Edinburgh,  returning  to  the  United  States  in 
1787.  He  was  professor  of  chemistry  and  the 
Institutes  of  Medicine  at  the  College  of  Phila- 
delphia 1789-92.  In  the  latter  year  that  institu- 
tion was  united  with  the  medical  department  of 
the  University  of  Pennsylvania,  and  he  was 
there  adjunct  professor  of  anatomy,  midwifery, 
and  sitTKerv  1702-1806 :  then  becoming  professor 
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of  aaatomy  and  holding  that  chair  till  his  death. 
He  was  the  first  to  show  that  the  posterior  por- 
tion of  the  ethmoid  bone  was  attached  to  the 
triangular  bones.  He  opened  his  house  once  a 
week  for  meetings  of  students,  travelers,  scien- 
tists, and  citizens,  and  these  symposiums  con- 
tinued long  after  his  death,  and  were  known  as 
the  Wistar  parties.  Wistar  became  a  member 
of  the  American  Philosophical  Society  in  1787, 
and  succeeded  Thomas  Jefferson  as  its  presi- 
dent in  1815.  He  wrote  •  A  System  of  Anatomy* 
for  the  Use  of  Students  of  Medicine.  > 

Wistar,  Isaac  Tones,  American  penologist : 
b.  Philadelphia,  Pa.,  14  Nov.  1827;  d.  Clay- 
mont,  Del.,  18  Sept.  1005.  He  was  educated 
at  Haverford  College,  Pa.,  and  served  in  the 
■Civil  War  as  brigadier-general  of  volunteers, 
U.  S.  A.,  1862-5.  He  was  president  of  the 
Academy  of  Natural  Sciences  of  Philadel- 
phia 1892-6,  has  been  inspector  of  the  Eastern 
penitentiary  of  Pennsylvania,  was  president  of 
the  State  Board  of  Charities  of  Pennsylvania, 
and  founded  the  Wistar  Institute  of  Anatomy 
and  Biology,  named  in  honor  of  Caspar  Wistar 
(q.v.). 

Wista'ria,  a  genus  of  leguminous  climb- 
-ers,  named  in  honor  of  Caspar  Wistar,  an 
American  anatomist  (1761-1818),  which  con- 
tains several  species,  natives  of  China,  Japan, 
and  North  America,  the  correct  scientific  name 
'of  which  does  not  seem  to  be  thoroughly  set- 
tled. They  are  high-climbing,  hardy  shrubs, 
and  have  odd  pinnate  leaves,  with  entire  leaflets, 
and  large,  terminal,  pendulous  racemes  of 
papilionaceous  flowers.  These  have  large  stan- 
dards, and  wings  freed  from  the  keel,  which  is 
incurved  and  obtuse  and  are  usually  purple  or 
white  in  color.  The  fruits  are  coriaceous  le- 
gumes, opening  readily.  Nearly  all  of  the  wis- 
tarias are  cultivated  for  covering  walls,  veran- 
das, tiellises,  etc.  The  Chinese  wistaria  (ff. 
thinensis),  which  was  introduced  into  England 
about  1816,  is  perhaps  the  best  It  has  profuse 
dense  clusters  of  pea-shaped  flowers,  which  are 
about  a  foot  long,  and  bloom  in  May  before  the 
leaves  appear  and  occasionally  again  in  autumn. 
When  grown  over  a  trellis,  the  blossoms  depend 
in  great  masses  of  blue.  This  vine  is  a  rampant 
grower,  and  the  flowering  wood  may  be  knowij 
by  its  short,  jointed,  antler-like  growth,  and 
absence  of  climbing  spines. 

Wistaria  is  a  favorite  plant  of  the  Japanese, 
who  have  a  variety  (fV.  chinensis,  var.  tnulti- 
juga),  with  racemes  a  yard  long,  loosely  flow- 
ered, and  with  small  blossoms,  which  are  frag- 
rant, however.  These  they  train  about  their 
houses  and  over  trellises  in  greatest  profusion. 
The  American  wistaria  (W.  frutescens)  or  kid- 
ney-jjean  tree,  is  not  so  vigorous  as  the  Chinese 
species,  and  has  slightly  pubescent  racemes,  only 
about  six  inches  long.  It  is  found,  when  wild, 
climbing  over  trees  at  the  edges  of  swamps  from 
Virginia  to  Florida,  and  improves  with  cultiva- 
tion. 

Wis'ter,  Annis  Lee  Fumess,  American 
translater:  b.  Philadelphia,  Pa.,  9  Oct.  1830. 
She  was  a  daughter  of  W.  H.  Fumess  (o^-) 
and  was  married  to  Dr.  Caspar  Wister  (d.  i888) 
in  1854-  She  made  many  translations  of  note, 
among  them:  E.  Marlitt's  'The  Old  Mamselle's 
SecTet>  (1868);  'Gold  Else>  (1868);  'The, 
Countess  Gisela>  (1869)  ;  'The  Little  Moorland 


Princess'  (1873),  and  'The  Second  Wife* 
(1874);  Wilhelmine  von  Hillern's  'Only  a 
Girl'  (1870) ;  Hacklander's  'Enchanting  and 
Enchanted>  (1871);  Volkhausen's  'Why  Did 
He  Not  Die?>  (1871) ;  Von  Auer's  'It  Is  the 
Fashion'  (1872),  and  Fanny  Lewald's  'Hulda; 
or,  The  Deliverer'  (1874).  Her  translations 
were  issued  in  a  uniform  edition  of  30  volumes 
in  1888.  With  F.  H.  Hedge  (q.v.)  she  pub- 
lished 'Metrical  Translations  and  Poems' 
(1888). 

Wister,  Owen,  American  novelist,  grand- 
son of  Frances  Anne  Kemble  (q.v.)  :  b.  Phila- 
delphia 14  July  i860.  He  was  graduated  from 
Harvard  in  1882,  studied  law  and  was  admitted 
to  the  Philadelphia  bar  in  1889,  but  from  1891 
has  devoted  his  attention  to  literature.  He  has 
been  especially  successful  in  his  delineation  of 
Western  life  and  character  and  has  published 
'The  Modern  Swiss  Family  Robinson'  (1883)  ; 
'The  Dragon  of  Wantley:  His  Tail'  (1892); 
'Red  Men  and  White'  (1896) ;  'Lin  McLean' 
(185^);  'The  Jimmy  John  Boss  and  Other 
Stories'  (1900) ;  ^U.  S.  Grant,  a  Biography' 
(1900)  ;  'The  Virginian,*  which  has  been  widely 
popular  and  has  been  successfullv  dramatized 
(1902);  'Oliver  Wendell  Holmes'  in  <Ameri- 
can  Men  of  Letters'  series  (1002) :  'Benjamin 
Franklin'  in  'English  Men  of  Letters'  series 
(1904)  ;  'Lady  Baltimore'  (1906). 

Witch,  or  Wych,  Elm,  the  common  broad- 
leaved  elm  (Ulmus  montanus)  of  England  and 
Scotland,  which  does  not  grow  to  so  large 
dimensions  as  the  field  elm;  nevertheless  at 
Selborne,  Gilbert  White  measured  a  witch  elm 
which,  seven  feet  from  the  ground,  was  eight 
feet  in  diameter.  It  is  a  tree  of  picturesque 
habit,  and,  unless  grown  in  crowded  masses, 
rarely  produces  a  straight  trunk.  It  has  a  wide, 
spreading  head,  often  slanted  to  one  side,  and 
the  branches  begin  near  the  base.  These  droop- 
ing branches  lash  neighboring  trees  unmerci- 
fully, and  if  they  chance  to  rest  on  the  ground 
readily  strike  root.  The  tree  is  easily  increased 
by  layers  or  by  the  abundant  seeds.  The  timber 
of  the  witch  elm  is  more  durable  than  that  of 
other  English  elms,  but  has  their  fine-grained, 
tough,  and  elastic  qualities.  It  is  very  flexible 
when  steamed,  and  is  utilized  for  bent-wood 
work,  frames  in  boat-building  and  bows;  in 
olden  times_  if  the  branches  were  forked,  they 
served  as  divining-rods,  perhaps  because  of  the 
likeness  in  the_  broad,  ovate  leaves  to  that 
of  the  hazel,  which  is  one  of  the  so-called  light- 
ning plants.  These  plants  are  sacred  to  Thor, 
are  considered  to  be  an  actual  embodiment  of 
lightning,  and  their  forked  branches  (having, 
according  to  mythology,  a  resemblance  to  a 
lightning  flash)  are  used  as  talismans  to  point 
out  the  hidden  stores  of  gold  or  subterranean 
water. 

Witch-hazel,  a  tall,  sometimes  arbores- 
cent shrub  (Hatnamelis  Virginiana)  of  eastern 
American  woodlands.  It  has  a  characteristic 
horizontal,  straggling  growth ;  as  Thoreau  says : 
"Its  spray,  so  jointed  and  angular,  is  not  to  bt 
mistaken  for  any  other."  Witch-hazel  is  one  of 
the  most  difficult  shrubs  to_  eradicate  from  a 
clearing,  as  it  has  many  diverging  stems,  so 
crooked  and  springy  as  to  render  *axe-work  un- 
successful. The  bark  is  pale-gray,  the  leaves 
somewhat    resembling    the    ovate    foliage    of 
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Corylus,  are  more  or  less  oblique,  and  undulate- 
edged,  not  at  all  handsome,  but  turning  to  a 
beautiful  clear  yellow  in  autumn.  No  sooner 
have  they  fallen  off,  with  the  rest  of  the  forest 
foliage,  in  October  or  November,  than  the  witch- 
hazels  reclothe  themselves  with  a  luminous  ves- 
ture of  filmy,  feathery  yellow,  which  turns  out 
to  be  the  long  delayed  blossoms  —  whether  the 
earliest  or  the  latest  flowers  of  the  year  botanists 
can  not  decide.  Individually,  they  are  not  con- 
spicuous, having  only  four  narrow,  strap-shaped, 
golden  petals,  but  are  tufted  on  the  twigs  as  to 
gild  the  bushes.  Meanwhile  the  fruits,  little 
blunt,  horned  woody  capsules  that  have  been 
slowly  ripening  since  the  previous  fall,  begin  to 
gape,  and  by  elastic  fissuring,  and  incurving 
their  walls,  shoot  their  stony-hard,  bullet- 
shaped,  polished  seeds  far  and  wide.  Twigs  of 
this  witch-hazel,  so  unorthodox  in  its  season  of 
blooming,  and  remotely  resembling  the  hazel- 
nut in  foliage,  were  chosen  as  material  for  the 
forked  divining-rods,  which,  twisting  in  the 
hand  of  the  treasure-seeker,  or  well-digger, 
pointed  downward  and  disclosed  the  site  of 
subterranean  water  or  gold.  A  much  more 
practical  use  for  witch-hazel  has  been  found 
nowadays.  An  infusion  of  the  leaves  of  witch- 
hazel  in  alcohol  furnishes  the  familiar  slightly 
astringent  and  tonic  lotion  for  external  inflam- 
mations known  as  "witch-hazel*  or  "hama- 
melis."  Branches  of  witch-hazel  thrown  into 
the  fire  exhale  the  characteristic,  peculiar  odor 
of  the  lotion.  Both  the  foliage  and  bark,  more- 
over, contain  much  tannin.  The  witch-elm 
(q.v.)  of  England  is  also  called  witch-hazel. 

Witch  Hill,  the  name  of  a  hill  in  Salem, 
Mass.,  so  called  because  of  the  executions  of 
witches  which  took  place  there  in  1692.  It  is 
also  known  as  Gallows  Hill. 

Witch'craft,  supernatural  power  which 
persons  were  formerly  supposed  to  obtain  by 
entering  into  a  compact  with  the  devil.  The 
compact  was  sometimes  express,  whether  oral 
or  written,  when  the  witch  abjured  God  and 
Christ,  and  dedicated  herself  wholly  to  the  evil 
one ;  or  only  implied,  when  she  actually  engaged 
in  his  service,  practised  infernal  arts,  and  re- 
nounced the  sacraments  of  the  Church.  The 
express  compact  was  supposed  to  be  solemnly 
confirmed  at  a  general  meeting,  at  which  the 
devil  presided,  and  sometimes  privately  made 
by  the  witch  signing  the  articles  of  agreement 
with  her  own  blood,  or  by  the  devil  writing  her 
name  in  his  "black  book."  The  contract  was 
sometimes  of  indefinite  duration,  at  other  times 
for  a  certain  number  of  years.  The  witch  was 
bound  to  be  obedient  to  the  devil  in  everything, 
while  the  other  party  to  the  act  delivered  to  the 
witch  an  imp,  or  familiar  spirit,  to  be  ready  at 
call  and  to  do  whatever  was  directed.  He  fur- 
ther engaged  that  they  should  want  for  nothing, 
and  be  able  to  assume  whatever '  shape  they 
pleased  to  visit  and  torment  their  enemies  and 
accomplish  their  infernal  ends.  The  belief  in 
witchcraft  appears  to  have  existed  in  various 
forms  among  ancient  nations,  including  the 
Hebrews;  it  prevails  to-day  among  savage  and 
semi-savage  races,  and  is  not  extinct  in  civilized 
countries.  It  was  always  condemned  by  the 
Church,  and  in  the  14th  century  the  popes  be- 
lieved that  they  recognized  in  sorcery  a  preva- 
lent, and  dangerous  evil,  and  began  to  issue 
bulls  against  it.    In  the  isth  century  the  Inqui- 


sition took  charge  of  the  work  of  exterminating 
witch*,  and  the  close  of  that  century,  and  the 
beginning  of  the  i6th,  witnessed  thousands  of 
executions  in  Germany,  Italy,  and  other  coim- 
tries.  France  was  slow  to  permit  any  general 
persecution  of  witches,  and  it  was  not  until 
about  the  time  of  the  break  with  Rome  that 
the  first  formstl  enactment,  of  1541,  declared 
witchcraft  to  be  a  felony  in  England.  From 
that  _  time  on,  for  more  than  a  century,  the 
burning  of  witches  was  kept  up  in  England  and 
Scotland,  the  statute  of  1563  being  the  first 
regular  enactment  against  the  supposed  crime  in 
the  latter  country. 

The  Reformation  was  attended  by,  or  rather, 
coincident  with,  an  increased  intensity  of  the 
witchcraft  superstition,  and  its  resulting  horrors. 
Theologians  of  all  creeds  were  equally  believers 
in  the  reality  of  compacts  with  the  devil,  and 
regarded  the  persons  who  entered  into  such 
compacts  as  unfit  to  live.  It  is  probable  that 
the  religious  fervor  aroused  by  controversy 
over  disputed  dogmas  may  have  served  to  bring- 
more  vividly  to  the  minds  of  clergy  and  laity 
alike  their  assumed  obligation  to  obey  the  Scrip- 
tural injunction  against  witchcraft,  and  that,  m 
this  way,  the  Reformation  may  have  promoted 
this  form  of  persecution.  Besides,  the  tribunals, 
actively  engaged  in  crushing  out  disbelief  in  the 
accepted  creeds  of  their  respective  states,  could 
readily  devote  any  surplus  energy  and  zeal  to- 
what  seemed  to  them  the  related  crime  of 
witchcraft.  From  one  end  of  Europe  to  the 
other  executions  of  witches  were  of  daily  oc- 
currence, and  it  is  estimated  that,  from  the  time 
of  the  promulgation  of  the  bull  of  Pope  Inno- 
cent VIII.  against  sorcery,  in  1484,  until  1782, 
when  the  last  judicial  victim,  a  servant  girl  at 
Glarus,  in  German  Switzerland,  was  executed, 
300,coo  women  perished  on  this  often  imaginary 
charge.  Some  of  the  victims  were  probably 
poisoners,  but  very  many  of  them  were  undoubt- 
edly innocent  of  any  wrong-doing  whatever. 
Children  of  tender  years  were  sometimes  among- 
the  condemned. 

Spanish  America  witnessed  many  executions 
on  the  charge  of  witchcraft,  and  it  is  stated 
on  credible  authority  that  as  late  as  20  Aug. 
1877  five  alleged  witches  were  burned  alive  at 
San  Jacobo,  Mexico.  This  appears  to  have  been 
more  in  the  nature  of  a  lynching  than  of  an 
execution  of  a  sentence  of  a  competent  court 

In  England  an*  Scotland,  as  already  stated,, 
the  17th  century  witnessed  hideous  scenes  of 
witch-torture  and  extermination.  The  last  vic- 
tims in  England  were  Mrs.  Hickes  and  her 
daughter,  nine  years  of  age,  executed  in  1716, 
and  the  last  m  Scotland  suffered  in  1722. 
Prosecution  for  witchcraft  was  abolished  both 
in  England^  and  in  Scotland  by  9  George  II. 
(1736),  which  made  all  persons  pretending 
use  the  name  punishable  by  imprisonment.  B> 
a  subsequent  act  passed  in  the  reign  of  George 
IV.,  they  were  made  punishable  as  rogues  and 
vagabonds. 

_  All  the  American  colonies  had  laws  against 
witchcraft  similar  to  those  in  England  at  the 
time,  and  from  the  first  there  were  occasional 
trials  and  executions  on  that  charge.  The  great 
Salem  witchcraft  delusion,  with  its  attendant 
tragedies,  occurred  near  the  close  of  the  17th 
century  and  was  largely  due  to  excitement 
caused  by  the  teachings  and  writings  of  Cotton 
Mather,  the  noted   Puritan  divine,  who  was  a 
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strong  believer  in  the  superstition.  The  Salem 
witch  frenzy  broke  cut  in  the  family  of  one 
Samuel  Parris,  a  minister,  but  for  whose  insti- 
gation the  delusion,  with  its  accompanying  sacri- 
fice of  innocent  lives,  could  not  have  obtained 
the  headway  it  did.  A  company  of  girls  sud- 
denly began  to  act  mysteriously,  bark  like  dogs, 
and  scream  at  something  unseen.  An  old  In- 
dian servant  was  accused  of  bewitching  thetn. 
The  excitement  spread  and  impeachments  multi- 
plied. A  special  court  was  formed  to  try  the 
accused,  and  as  a  result  the  jails  rapidly  filled, 
and  many  were  condemned  to  death.  It  was 
unsafe  to  express  a  doubt  of  a  prisoner's  g^ilt. 
Fifty-five  persons  suffered  torture,  and  20  were 
«xecuted  before  the  delusion  ended.  Witches 
were  supposed  to  be  able,  with  the  assistance  of 
the  devil,  not  only  to  foretell  events,  but  to 
produce  mice  and  vermin,  to  deprive  men  and 
animals,  by  touching  them  or  merely  breathing 
on  them,  of  their  natural  powers,  and  to  affiict 
them  with  diseases,  to  raise  storms,  etc.,  to 
change  themselves  mto  cats  and  other  beasts, 
etc.  General  assemblies  of  witches,  called 
^Witches'  Sabbaths,"  were  held  yearly,  or 
©ftener,  at  which  they  appeared  entirely  naked, 
and  besmeared  with  an  ointment  made  from  the 
bodies  of  unbaptized  infants.  To  these  meet- 
ings they  were  supposed  to  ride  from  great 
distances  on  broomsticks,  pokers,  goats,  hogs, 
or  dogs,  the  devil  taking  the  chair  under  the 
form  of  a  goat.  Here  they  did  homage  to  their 
master,  and  offered  him  sacrifices  of  young 
children,  etc.,  and  practised  all  sorts  of  license 
till  cock-crowing.  Neophytes  were  introduced 
to  the  devil  at  these  n>eetings,  and  received  his 
mark  on  their  bodies,  in  token  that  they  had  sold 
their  souls  to  him.  As  before  remarked,  the  be- 
lief in  witchcraft  still  prevails  in  many  parts  of 
the  world,  and  in  some  countries  where  pre- 
tended sorcerers  exert  a  powerful  influence, 
lives  are  often  sacrificed  as  a  result  of  their 
practices  and  in  order  that  they  may  continue 
their  nefarious  work.  , 

Witenagemot.  wlt'€-na-g6-m6t',  or  Wite- 
nagemote,  originally  an  assemblage  of  all  the 
freemen  of  a  tribe  or  state,  among  the  Teutonic 
conquerors  of  southern  Britain,  but  which,  in 
the  course  of  events,  and  without  any  special 
law,  resolved  itself  into  an  assembly  of  the 
princes,  aldermen,  thanes,  large  landowners,  and 
leading  ecclesiastics.  The  witenagemot  met 
once  a  year,  or  oftener,  and  had  great  power, 
ejecting  a  king  in  the  event  of  disputed  succes- 
sion, approving  the  regular  succession,  if  there 
was  no  dispute,  passing  upon  the  trial  and  pun- 
ishment of  high  offejiders,  enacting  laws,  and 
acting  as  a  g^and  inquest  into  public  affairs.  It 
passed  out  of  existence  with  the  Norman  con- 
quest, and  the  subsequent  Parliament  was  a 
separate  growth,  and  not  a  continuation  of  the 
Witenagemot.    See  England. 

Wither,  wTth'er,  or  Withers,  George,  Eng- 
lish poet  and  pamphleteer:  b.  Bentworth,  near 
Alton,  Hampshire,  11  June  1588;  d.  London 
2  May  1677.  He  studied  at  Magdalen  College, 
Oxford,  was  entered  at  Lincoln^  Inn  in  1615, 
devoted  much  attention  to  literature,  and 
proved  his  skill  in  satiric  verse  by  being  thrown 
mto  the  Marshalsea  for  his  <Abuses  Stript  and 
Whipt>  (1613).  While  there  imprisoned  he 
wrote  busily,  and  is  said  to  have  composed  there 
several  of  his  best  poems,  among  them  <The 


Shepherd's  Hunting'  (1615),  a  continuation  oi 
<The  Shepherd's  Pipe>  (1614)  of  William 
Browne.  In  1621  some  official  persons  thought 
reflections  against  the  state  and  leading  poli- 
ticians were  to  be  detected  in  *Wither's  Motto, 
Nee  Habeo,  Nee  Careo,  Nee  Curo>  (1621),  and 
again  the  author  was  ordered  to  the  Marshalsea, 
though  soon  liberated.  After  1622  he  wrote 
nothm^,  save  <Hallelujah>  (1641),  a  collection 
of  religious  verse,  that  in  critical  estimation 
attained  the  rank  of  earlier  work.  He  became 
a  Puritan,  and  wrote  largely  for  the  furtherance 
of  the  political  and  religious  cause  with  which 
he  was  identified.  At  the  revolution,  he  re- 
cruited (1642)  a  troop  of  horse  for  Parliament, 
and  was  made  captam  and  the  commander  of 
Famham  Castle.  When  taken  by  Royalists  and 
in  danger  of  capital  punishment,  he  was  released 
through  the  interference  of  Sir  John  Denham 
(q.v.),  who  protested  that  "so  long  as  Wither 
lived  he  [Denham]  would  not  be  accounted  the 
worst  poet  in  England.*  He  was  promoted 
major,  made  a  commissioner  for  the  sale  of  the 
king's  goods,  and  (1655)  became  a  clerk  in  the 
statute-office  of  the  court  of  chancery.  For 
his  'Vox  Vul^,*  a  poem  dissuading  from  the 
restoration  which  remained  in  MS.  until  printed 
by  Macray  in  <Anecdota  Bodleiana'  (1880),  he 
was  committed  to  Newgate  in  1660,  and  im- 
prisoned there  until  released  in  1663  under  bond 
tor  good  behavior.  'Fragmenta  Poetica'  (1666; 
reprmted  as  'Fragmenta  Prophetica,'  166^  was 
his  last  work.  For  some  time  subsequent  to 
his  death  he  was  considered  a  rimer  of  no  merit, 
was  omitted  from  collections  of  English  poetry, 
and  included  in  the  <Dunciad>  as  *wretchea 
Withers.*  But  Ellis  praised  him  in  'Specimens 
of  the  Early  English  Poets'  (1790),  and  others, 
including  Sir  S.  E.  Brydges  by  various  reprints 
and  Lamb  by  the  essay  'The  Poetical  Works  of 
George  Wither'  (Lamb's  'Works,'  1818)  ob- 
tained for  him  suitable  recognition.  His  reputa- 
tion is  based  chiefly  on  his  earlier  work.  The 
greater  part  of  his  writings  was  printed  by  the 
Spenser  Society  (20  pts.,  i8;fO-83).  Consult  be- 
sides the  books  already  mentioned  Ward's  'Eng- 
lish Poets,'  Vol.  IL  (1880). 

Witherite,  a  mineral  composed  of  barium 
carbonate  mined  extensively  near  Hexham, 
Northumberland,  England.  Usually  found  in 
massive  condition  though  orthorhombic  crystals 
do  occur ;  hardness,  3  to  3.75 ;  specific  gravity, 
4.29  to  4.3s;  lustre,  vitreous;  color,  white,  often 
yellowish  or  grayish ;  streak,  white.  Used  in  the 
manufacture  of  baryta  for  sugar  refining,  in 
plate-glass  making,  and  in  the  adulteration  of 
white  lead  and  zinc  white. 

With'erspoon,  John,  American  Presbyte- 
rian clergyman  and  college  president :  b.  Yester, 
Haddingtonshire,  Scotland,  5  Feb.  1722;  d.  near 
Princeton,  N.  J.,  15  Sept.  1794.  He  was  grad- 
uated from  the  University  of  Edinburgh  in 
1742,  was  licensed  to  preach  the  next  year  and 
was  parish  minister  of  Beith,  1745-57.  He  led 
a  body  of  militia  to  the  aid  of  the  Pretender 
at  Glasgow  in  1745  and  was  captured  at  the 
battle  of  Falkirk,  but  was  soon  released.  He 
was  pastor  at  Paisley,  1757-68,  and  then  ac- 
cepted the  presidency  of  the  College  of  New 
Jersey  (now  Princeton  College)  in  1768.  He 
was  a  delegate  for  six  years  from  New  Jersey 
to  the  Continental  Congress;  and  a  signer  of 
the  Declaration  of  Independence.  He  greatly,  in- 
creased the  efficiency  of  the  college  and  was  a 
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noteworthy  figure  in  the  political  as  well  as  the 
educational  affairs  of  his  time.  He  wrote:  *Ec- 
clesiastical  Characteristics*  (1753);  'Nature  and 
Effects  of  the  Stage'  (1757);  *Essays  on  Im- 
portant Subjects'  (1764);  'Considerations  on 
the  Nature  and  Extent  of  the  Legislative  Au- 
thority of  the  British  Parliament'  (1774)  ;  etc. 
His  collected  works  appeared  in  nine  volumes 
in  1804. 

Witfaington,  widi1ng-t6n,  England,  a  man- 
ufacturing town  in  Lancashire,  three  miles  south 
of  the  centre  of  Manchester,  in  the  parliamen- 
tary borough  in  which  it  is  partly  included.  It 
contains  modern  churches  and  chapels,  Lanca- 
shire Independent  College,  a  public  hall  and 
library,  and  numerous  residential  villas.  Pop. 
about  40,000. 

Witte,  vit'te,  Emanuel,  Dutch  painter:  b. 
Alkmaar,  Holland,  1607;  d.  Amsterdam  1692. 
He  was  a  pupil  of  Van  Alst,  lived  at  Delft  in 
1642  to  1649,  and  in  1650  went  to  Amsterdam. 
His  earlier  paintings  were  mostly  historical  or 
portraits,  but  later  he  devoted  some  attention  to 
mterior  decoration  with  which  he  was  very  suc- 
cessful. His  works  are  found  at  the  museums 
of  Amsterdam,  Rotterdam,  Brussels,  Berlin, 
Hamburg,  and  Weimar,  also  in  the  National 
Gallery  at  London,  and  in  some  private  English 
galleries. 

Witte,  Pietro  de,  Dutch  painter:  b.  Bruges 
1548  ;«d.  Munich  1628.  His  general  choice  of 
subjects  was  confined  to  history,  but  it  is  not 
known  under  whom  he  studied  in  his  native 
country  before  going  to  Italy,  where  he  became 
an  intimate  friend  of  Giorgio  Vasari,  under 
whom  he  appears  to  have  formed  his  style. 
When  Vasari  was  employed  to  decorate  the 
Vatican  with  frescoes  De  Witte  became  his 
favorite  assistant,  and  grew  almost  completely 
Italianized  in  his  artistic  ideals.  He  painted 
equally  well  in  fresco  and  oils,  and  was  invited 
to  Florence  by  the  Grand  Duke  of  Tuscany,  and 
there  executed  some  important  works.  His  ver- 
satility is  evidenced  by  the  fact  that  when  Max- 
imilian, the  elector  of  Bavaria,  required  the 
services  of  a  designer  of  tapestry  De  Witte  was 
commissioned  to  furnish  the  necessary  cartoons. 
He  was  one  of  the  Dutch  painters  of  the 
Renaissance  period  who  gave  himself  up  en- 
tirely to  the  influence  of  foreign  schools  and 
spent  but  a  short  part  of  his  life  in  the  Nether- 
lands. His  principal  works  have  been  engraved 
by  Jan  Sadeler  and  other  famous  engravers  of 
his  day. 

Witte,  Sergei  YuHevitch,  Russian  states- 
man :  b.  Tiflis  29  July  1849.  He  was  graduated 
from  the  New  Russian  University,  Odessa;  and 
in  1877  entered  the  governmental  railway  ser- 
vice. He  had  charge  of  transporting  troops  on 
the  Odessa  Railway  during  the  Russo-Turkish 
war,  in  1879  was  given  a  position  on  the  South- 
western Railway,  in  1886  became  general  man- 
ager of  that  road,  and  two  years  later  chief  of 
the  railway  department.  _  In  1892  he  was  made 
minister  of  finance,  and  in  this  capacity  he  made 
several  commercial  treaties  with  Germany,  aided 
the  development  of  manufacturing  industries, 
made  the  sale  of  alcohol  a  government  monopoly, 
and  established  the  gold  standard.  His  policy 
aroused  the  opposition  of  wealthy  bankers,  and 
of  all  conservatives,  and  in  1903  he  was  removed 
from  the  office  of  ministor  of  finance,  but  was 
appointed  president  of  the  committee  of  minis- 


ters. In  1905  he,  with  Baron  Rosen,  satisfactorily 
arranged  the  Treaty  of  Portsmouth  (q.v.),  was 
created  a  Count,  on  30  October  was  appointed 
premier  but  resigned  2  May  1906  and  was  ap- 
pointed a  member  of  the  council.  See  Russia,/;/ u- 
tory.  He  wrote  'Principles  of  Railway  Tariffs' 
(1883)  ;  'Friedrich  Liss,  the  Economist'  (i888>. 

WitteUnd,  vit'te-kind,  or  Widukind,  Saxon 
leader  in  the  struggle  with  Charlemagne;  d. 
about  807.  He  came  of  a  noble  Westphalian 
house,  and  first  appears  at  the  head  of  the 
Saxon  expedition  against  the  Westphalian  for- 
tress of  Eresburg  in  774.  Charlemagne's  retur» 
from  Lombardy  drove  him  across  the  Weser, 
and  instead  of  submitting  to  the  emperor  at 
the  Diet  of  Paderbom  in  777  like  many  other 
Saxon  leaders,  renewing  the  revolt  in  776,  he 
fled  to  Jutland.  He  returned  during  Charle- 
magne's absence  in  Spain,  laid  waste  the  Rhine- 
land  and  surprised  and  annihilated  the  Frankish 
army  on  the  Siintelgebirge  (782).  The  em- 
peror retaliated  by  executing  4,500  Saxon  pris- 
oners, an  action  that  aroused  the  entire  Saxoa 
race  to  arms.  The  battle  of  Detmold  was  inde- 
cisive (783),  but  that  of  Osnabriick  forced  Wit- 
tekind  to  enter  on  negotiations,  _  the  issue  was 
that  in  785  he  accepted  baptism  in  the  imperial 
camp  at  Attigny,  in  Champagne.  The  emperor, 
it  is  said,  made  him  duke  of  the  Saxons  and 
lord  of  Engern,  and  from  the  castle  of  Babilonie,. 
near  Liibeck,  he  exercised  a  benignant  sway  till 
he  fell  in  battle  with  Ceroid,  the  Swabian  duke. 
Various  princely  houses,  as  those  of  Brunswick 
and  Sardinia,  claim  Wittekind  for  the  founder 
of  their  line.  The  Emperor  Charles  IV.  in  1377 
placed  a  monument  to  him  in  the  parish  church 
at  jEnger,  where  he  is  supposed  to  have  been 
buried,  and  in  Menden,  Westphalia,  a  monument 
was  eRcted  to  him  in  1812.  Consult  Didekamp, 
'Widukind,  der  Sachsenfuhrer  nach  Geschichte 
und  Sage'  (1877);  Mombert,  'Charles  the 
Great*   (1888). 

Wittenberg,  wlt'en-berg,  Ger.  vlt'ten-berg> 
•Germany,  a  town  of  the  province  of  Saxony, 
Prussia,  on  the  Elbe,  45  miles  southeast  of  Mag- 
deburg. It  was  the  home  of  the  Reformation, 
and  here  Luther,  while  a  university  professor, 
nailed  his  95  theses  to  the  door  of  the  Schloss- 
kirche.  The  university  in  which  he  was  profes- 
sor was  united  to  Halle  in  1817.  The  principal 
buildings  are  the  Schlossktrche,  in  which  both 
Luther  and  Melanchthon  are  buried;  the  Stadt- 
kirche,  where  Luther  and  Melanchthon  preached  ; 
the  remains  of  the  Augustinian  monastery,  with. 
Luther's  apartments ;  the  houses  of  Melanchthon 
and  Cranach;  the  town  hall,  the  gymnasium,  etc. 
Textiles,  hosiery,  leather,  machinery,  pottery, 
etc.,  are  among  its  manufactures.     Pop.  about 

30,000. 

Wittenberg  College,  located  at  Springfield, 
Ohio.  It  was  founded  in  1845  under  the  aus- 
pices of  the  Lutheran  Church  in  Ohio.  Its  or- 
ganization includes  a  Preparatory  School,  a  Col- 
legiate Department,  a  Theological  Seminary,  a 
School  of  Oratory,  a  Conservatory  of  Music, 
and  a  School  of  Art.  There  is  also  a  Summer 
School,  designed  chiefly  for  teachers,  giving^ 
courses  in  pedagogical  methods.  The  Collegiate 
Department  confers  the  single  bachelor's  degree 
of  A.B.  for  a  four  years'  course.  Women  are 
admitted  to  all  departments  except  the  Theo- 
logical Seminary;  and  there  is  also  a  special 
shorter    collegiate    course    for    young    womeiv 
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-which  leads  to  a  diploma,  but  not  to  a  degrci-. 
In  1903  the  grounds  and  buildings  were  valued 
at  $350,000 ;  a  theological  building  was  erected  in 
1902;  the  productive  funds  in  1910  amounted 
to  $600,000,  the  income  to  $35,000;  the  library 
contained  17,000  volumes.  The  students  num- 
bered 703,  and  the  faculty  35. 

Wittliaus,  wit'hows,  Rudolph  August, 
American  toxicologist :  b.  New  York  30  .Aug. 
1846.  He  was  graduated  from  Columbia  in 
1867,  and  from  the  Medical  Department  of  the 
University  of  New  York  in  1875,  has  since  been 
professor  of  toxicology  and  chemistry  at  Cor- 
nell University,  and  held  similar  chairs  in  the 
universities  of  New  York,  Vermont,  and  Buffalo. 
He  became  noted  as  an  expert  in  poisons  in  con- 
nection with  many  murder  cases,  and  has  pub- 
lished: <  Essentials  of  Chemistry*  (1879); 
'General  Medical  Chemistry'  (1881);  < Manual 
of  Chemistry*  (1879)  ;  and  'Laboratory  Guide 
in  Urinalysis  and  Toxicology*  (1886).  He  has 
edited  'Witthaus  and-  Becker's  Medical  Juris- 
prudence' (4  vols.),  for  which  he  prepared  the 
introduction,  and  Vol.  IV.  on  'Toxicology.' 

Witwatersrand,  vit-va'ters-rand  ("White 
Waters  Range,"  colloquially  "The  Rand»), 
Transvaal,  South  Africa,  a  low  range  of  hills 
extending  25  miles  either  side  of  Johannes- 
burg, since  1886  famous  as  one  of  the  richest 
gold-mining  districts  in  the  world.  See  Trans- 
vaal, Gold-Mining  in  the. 

Wixom,  wTk'som,  Emma.  See  Nevada, 
Emma. 

Wiyot.    See  Wishoskan. 

Woad,  wod,  a  cruciferous  herb  (Jsatis^  tine- 
ioria)  which  has  been  used  for  centuries  in  the 
countries  of  temperate  Europe,  as  a  dye-plant, 
yielding  an  indigo-blue  color.  The  woad  has 
entire  foliage,  the  stem  leaves  being  sagittate, 
and  has  large  coriaceous  pods.  Cxsar  tells  us 
that  the  ancient  Britons  stained  their  bodies 
with  woad,  so  as  to  give  themselves  a  more 
formidable  appearance  in  battle ;  and  from  Pliny 
we  learn  that  their  women,  before  engaging  in 
certain  religious  rites,  also  covered  their  nude 
bodies  with  the  dye.  The  plant  was  formerly 
much  cultivated  in  England  for  the  sake  of  its 
dye,  which  was  extracted  from  its  crushed  and 
fermented  leaves,  btrt  the  stronger  and  finer  blue 
produced  by  the  indigo-plant  (q.v.)  finally  su- 
perseded it,  although  at  first  the  latter  produced 
but  a  crude  dye.  Those  who  cultivated  woad 
opposed  the  introduction  of  indigo,  and  the  op- 
position to  it  became  so  pronounced  that  in 
England  and  other  European  countries  royal 
edicts  were  issued  forbidding  its  importation. 
These  were  repealed  by  the  middle  of  the  i8th 
century.  Woad  is  now  mixed  in  the  vats  with 
indigo  juice,  but  is  of  use  chiefly  as  a  con- 
venient material  to  induce  fermentation,  al- 
though it  is  said  also  to  improve  the  color  itself. 

Wobum,  wSTjcm,  Mass.,  city  in  Middle- 
sex County;  on  two  lines  of  the  Boston  & 
Maine  Railroad;  five  miles  from  tidewater  and 
10  miles  northwest  of  Boston.  It  is  well  laid 
out  and  has  many  handsome  residences.  The 
'chief  manufactures  are  leather,  chemicals,  ma- 
chineiy,  glue,  and  foundry  products.  The  nurn- 
ber  of  employees  in  the  leather  works  alone  is 
(1904)  2,50a  In  1900  (government  census) 
Wobum  had  123  manufacturing  establishments, 
capitalized  for  $2,983,705.    The  salaries  of  50 


officials  and  clerks,  in  the  manufacturing  works, 
amounted  to  $65,217,  and  the  1,596  wage-earners 
received  annually  $757,670.  The  raw  material 
used  each  year  cost  $3,064,985,  and  the  value  of 
the  finished  products  was  $4450,566.  The- 
water-works  are  owned  and  operated  by  the- 
city.  There  are  12  churches ;  a  high  school,  es- 
tablished in  1852;  public  and  parish  elementary 
schools,  and  a  free  public  libraiy  which  con- 
tains abo;it  43,000  volumes  and  a  fine  art  collec- 
tion. There  are  three  banks.  The  Wobum 
Five  Cent  Savings  Bank  has  deposits  amount- 
ing; to  nearly  $2,000,000.  The  government  is  ad- 
ministered under  a  charter  of  1898  which  pro- 
vides for  a  mayor  and  a  council  of  15  members. 
Seven  of  the  members  of  the  council  are  elected 
by  wards  and  eight  at  large.  There  is  also  a 
board  of  public  works,  the  mayor  is  president 
ex  oMcio. 

Wobum  was  settled  in  1640  by  seven  families 
from  Charlestown  Church,  Mass.  It  was  first 
called  Charleston  Village.  In  1642  the  town 
was  incorporated,  and  m  1889  chartered  as  a 
city.  Benjamin  Thompson  (q.v.)  (Count  Rum- 
ford)  was  born  here  in  1753.  Pop.  (1890) 
I3f499;  (1900)  14,254;  (1910)  15.308. 

George  A.  Hobbs, 
Editor  '^  Wobum  Journal 

Woden,  wo'den.     See  Odin. 

WofiBng^ton,  wofln^-ton,  Margaret  or  Peg, 
British  actress:  b.  Dublin,  Ireland,  18  Oct.  1720; 
d.  Teddington  28  March  1760.  She  first  ap- 
peared on  the  stage  at  12  as  Polly  Peacham, 
with  several  other  children,  in  'The  Beggar's 
Opera,*  but  her  first  appearance  in  a  mature 
part  was  as  Ophelia  in  Dublin  in  1737.  From 
17  to  20  she  played  on  the  Dublin  stage  all 
manner  of  parts,  from  Ophelia  to  Sir  Harry 
Wildair,  and  on  6  Nov.  1740  made  her  first  ap- 
pearance at  Covent  Garden  as  Sylvia  in  the 
'Recruiting  Officer.*  She  soon  became  a  great 
success,  the  exquisite  art  of  her  male  charac- 
ters being  especially  remarkable.  She  kept  the 
affection  of  the  public  till  the  tragic  close  of 
her  career.  On  3  May  1757  she  broke  down  in 
playing  Rosalind,  and  left  the  stage  forever.  Her 
character  appears  to  advantage  in  Reade's  novel 
'Peg  Woffington,*  and  his  play  'Masks  and 
Faces.*  Consult:  Molloy,  'Life  and  Adven- 
tures of  Peg  Woffington*  (1884);  Daly,  'Wof- 
fington: a  Tribute  to  the  Actress  and  the 
Woman*  (1888). 

Wof'ford  College,  located  at  Spartanburg, 
S.  C  It  was  founded  in  185 1  under  the  con- 
trol of  the  South  Carolina  Conference  of  the 
Methodist  Episcopal  Church,  South,  in  accord- 
ance with  the  will  of  Benjamin  Wofford,  a 
minister  of  that  church,  who  left  a  legacy  of 
$100,000  to  the  conference  for  establishing  a 
college.  It  was  opened  to  students  in  1854,  and 
the  sessions  have  never  been  entirely  suspended, 
though  during  the  Civil  War  the  college  suf- 
fered heavily,  the  endowment  was  rendered 
worthless,  and  full  college  work  was  not  done. 
Since  that  time  the  college  has  been  largely  sup- 
ported by  the  church,  and  the  endowment  par- 
tially restored,  amounting  in  1903-4  to  $86,000. 
Two  preparatory  schools  have  been  established 
in  connection  with  the  college,  the  Wofford 
College  Fitting  School  at  Spartanburg,  and  the 
Carlisle  Fitting  School  at  Bamberg,  S.  C.  The 
course  in  the  former  is  three  years ;  in  the  lat- 
ter, four  years.    The  Carlisle  school  is  co-edu- 
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cational.  The  college  studies  are  arranged  in 
four  groups,  or  courses,  the  classical,  the  lan- 
guage-scientific, the  scientific,  and  the  Latin  or 
Greek-modem  language;  each  group  includes  a 
certain  number  of  electives.  The  degree  of  A.B. 
is  conferred  for  the  completion  of  any  of  these 
courses;  and  the  degree  of  A.M.  for  graduate 
work.  Instruction  in  methods  of  teaching  and 
in  school  organization  is  included  in  the  cur- 
riculum. Gymnasium  work  is  required  of  all 
students.  There  are  five  loan  funds  and  two 
scholarship  funds.  The  students  maintain  two 
literary  societies,  membership  in  one  of  which 
is  compulsory;  and  a  Christian  Association 
which  has  been  in  existence  over  20  years,  and 
exercises  an  important  influence  on  student  life. 
The  college  campus  comprises  70  acres;  the 
buildings  mclude  the  main  building,  the  John 
B.  Cleveland  Science  Hall,  Alumni  Hall,  Archer 
Hall  (a  dormitory),  residence  cottages,  the  Wil- 
bur £.  Burnett  gymnasium,  and  the  fitting  school. 
The  library  in  loio  contained  25.000  volumes; 
the  students  at  Spartanburg  numbered  273,  of 
whom  about  17s  were  in  the  college. 

Wohlgemuth,  vdl'ge-moot,  Michael,  Ger- 
man painter:  b.  Nuremberg  1434;  d.  there  1519. 
He  was  an  eminent  member  of  the  Franconia 
school  of  German  painting  whose  completest 
representative  is  Albert  Diirer.  The  latter  was 
indeed  his  pupil  in  the  large  studio  or  workshop 
where  many  branches  of  art  were  carried  on  by 
the  master  and  a  host  of  pupils  and  assistants. 
The  occupations  of  this  artistic  association  com- 
prised altar-pieces,  consisting  of  paintings,  or 
wood  carvings  in  high  relief  ablaze  with  color 
and  gilt,  such  as  abound  in  Spanish  churches 
under  the  name  of  retafr/oj;  wood  engraving,  the 
blocks  being  cut  from  Wohlgemuth's  designs, 
which  were  of  supreme  vigor  and  well  adapted 
to  the  exigencies  of  printing  from  wood  and 
easel  paintmgs  of  portraits  and  history.  Many 
paintings  have  been  attributed  to  him  which 
were  evidently  executed  by  the  less  skilful 
hands  of  pupils  or  assistants,  but  those  whose 
authenticity  is  unquestionable  are  characterized 
by  powerful  drawing,  rich  and  harmonious 
coloring  and  supreme  delicacy  of  finish.  Hjs 
retable  (1465),  now  in  the  Munich  Gallery,  is 
a  remarkable  masterpiece,  and  that  which  he 
furnished  for  the  High  Altar  of  Saint  Mary  at 
Zwickau  gained  for  the  painter  much  aoplause 
and  the  then  princely  sum  of  about  $3,558.  An- 
other work  of  the  same  kind  is  to  he  found  in 
Nuremberg  Museum,  having  been  originally 
oainted  for  the  churches  of  the  Austin  Friars  at 
Nuremberg;  his  last  retable  was  executed  for 
the  church  at  Swabach  (1508).  His  fidelity  and 
grace  as  a  portrait  painter  are  acknowledged  by 
critics,  who  recognize  in  his  realistic  vigor  and 
conscientious  mastery  of  detail  the  best  fea- 
tures of  contemporaneous  German  painting. 
Two  of  his  paintings,  <  Pilate  Washmg  His 
Hands  Before  the  People'  and  a  'Descent  from 
the  Cross,'  are  in  the  Royal  Institution  Gallery 
at  Liverpool,  but  few  works  of  this  master  are 
to  be  found  elsewhere  out  of  Germany. 

Wojwode,  wot'w5d,  an  old  Slavonic  name 
for  a  general,  afterward  used  as  a  title  of  civil 
rank  and  authority.  The  princes  of  Wallachia 
and  Moldavia  were  called  wojwodes  and  this 
name  was  given  in  Poland  to  the  governors  of 
the  provinces,  a  title  abolished  in  1832.  In  Ser- 
via  and  Bulgaria  the  title  of  wojwode  still  lin- 


gers with  its  original  signification  of  "leader  in 
war.* 

Wolcot,  wiil'kot,  or  Wolcott.  John  («Pete« 
Pindar*),  English  poet:  b.  Dodbrooke,  Devon- 
shire, May  1738;  d.  London  14  Jan.  1819.  He 
studied  medicine  and  in  1767  went  to  Jamaica 
as  physician  to  the  governor.  Sir  William  Tre- 
lawney.  He  then  took  orders  in  the  Church  of 
England  and  was  a  curate  in  Jamaica,  1769-73. 
After  spending  the  next  12  years  as  a  phy- 
sician in  Cornwall  he  went  to  London,  where 
his  daring  poetical  satires  involved  him  in  many 
quarrels  and  brought  him  extended  fame.  So 
effective  were  his  attacks  on  King  George  III. 
that  the  ministry  silenced  him  with  a  pension 
of  $1,500  per  annum.  He  was  an  art  critic  of 
taste  and  penetration  far  beyond  his  time;  his 
yearly  reviews  in  verse  of  the  Academy  exhibi- 
tions are  much  the  best  of  his  work,  and  still  in- 
structive. Among  his  satires  are :  'Lyric  Odes 
to  the  Royal  Academicians'  (1788-6)  ;  'Bozzy 
and  Piozzi'  (1786);  'An  Epistle  to  the  Re- 
viewers' ;  'Peeps  at  St.  James' ;  'Royal  Visits' ; 
and  'The  Lousiad'  (1785-95).  Consult  Rei- 
terer,  'Leben  und  Werke  Peter  Pindars'(i90o). 

Wolcott,  Edward  Oliver,  American  law- 
yer and  politician :  b.  Longmeadow,  Hampden 
County,  Mass.,  26  March  1848;  d.  Monte  Carlo, 
Italy,  28  Feb.  1905.  In  1862  he  went  to  Cleve- 
land, Ohio,  with  his  family,  and  during  the  Civil 
War  was  enlisted  with  the  losth  Ohio  regiment 
for  a  few  months.  He  entered  Yale  in  1866,  but 
did  not  complete  his  course ;  and  was  graduated 
from  the  Harvard  Law  School  in  1871.  He  then 
went  to  Colorado,  where  he  established  a  law 
office  in  Georgetown,  Clear  Creek  County;  in 
1876  was  elected  district  attorney  for  the  first 
judicial  district  of  the  State,  and  before  the  ex- 
piration of  his  term  cleared  the  docket  of  all 
criminal  cases.  In  1878  he  was  elected  to  the 
State  senate,  where  he  became  the  Republican 
leader.  In  1879  he  was  made  attorney  for  the 
Denver  &  Rio  Grande  Railroad;  settled  in  Den- 
ver, where  he  built  up  a  large  private  practice; 
and  in  1884  was  appointed  general  counsel  of  the 
same  road.  In  1888  he  was  elected  to  the  United 
States  Senate,  and  re-elected  in  1894.  There  he 
was  known  as  an  earnest  advocate  of  bimetal- 
lism; in  1896,  however,  he  refused  to  support 
the  free-silver  platform  of  the  Democratic  party, 
continued  his  affiliation  with  the  Republican 
party ;  and  in  1900  was  president  of  the  National 
Convention.  In  1897  he  was  chairman  of  a 
commission  appointed  by  President  Mcginley  to 
investigate  the  attitude  of  the  leading  European 

fovernments  toward  international  bimetallism, 
n  1903  he  was  again  a  candidate  for  election 
to  the  United  States  Senate,  but  was  defeated 
by  H.  M.  Teller  (q.v.). 

Wolcott,  Oliver,  American  statesman  and 
signer  of  the  Declaration  of  Independence,  son 
of  Roger  Wolcott  (1679-1767)  (q.v.):  b.  Wind- 
sor, Conn.,  26  Nov.  1726;  d.  Litchfield  I  Dec. 
1797.  He  was  graduated  at  Yale  College^  in 
1757  and  in  the  same  year  received  a  captain's 
commission  from  the  governor  of  New  York, 
and  raised  a  company  for  the  defense  of  the 
northern  frontier,  where  he  remained  until  the 
peace  of  Aix  la  Chapelle.  In  1751  he  was  ap- 
pointed sheriff  of  Litchfield  County,  Conn.,  and 
m  1774  a  member  of  the  State  council.  He  was 
also  chief  judge  of  the  court  of  common  pleas, 
a  judge  of  the  probate  court,  and  a  major- 
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general  of  militia.  In  1775  he  was  appointed 
one  of  the  commissioners  of  Indian  affairs  for 
the  northern  department,  whose  duty  was  to  se- 
cure the  neutrality  of  the  Indians.  In  1776  he 
commanded  the  14  Connecticut  regiments  raised 
to  act  with  the  army  in  New  York,  and  in  the 
same  year  took  his  seat  in  Congress.  After  the 
Declaration  was  signied  he  returned  to  the  army, 
and  was  present  at  the  battle  of  Saratoga,  but 
continued  to  serve  in  Congress  at  intervals  till 
1783.  He  was  lieutenant-governor  of  Connecti- 
cut 1786-96,  when  he  was  elected  governor, 
which  office  he  held  at  the  time  of  his  death. 
Consult  Sanderson,  'Biographies  of  the  Signers' 
(1820-7). 

Wolcott,  Oliver,  American  politician,  son 
of  the  preceding:  b.  Litchfield,  Conn.,  11  Jan. 
1760;  d.  New  York  i  June  1833.  He  was  grad- 
uated from  Yale  in  1778,  and  for  a  short  time 
served  as  volunteer  aide  to  his  father  in  the 
Revolutionary  War.  After  his  admission  to 
the  bar  in  i^i  he  was  for  several  years  in  the 
employ  of  the  financial  department  of  the  gov- 
ernment of  Connecticut  and  assisted  Oliver  Ells- 
worth in  1784  in  settling  the  accounts  between 
his  State  and  the  United  States.  In  1788;^  he 
was  comptroller  of  the  United  States  public  ac- 
counts, auditor  of  the  United  States  treasury 
1789-9I1  comptroller  1791-S.  and  secretary  of  the 
national  treasury  1795-1800,  in  succession  to 
Alexander  Hamilton.  He  was  a  judge  of  the 
United  States  circuit  court  1801-2,  and  then  re- 
moved to  New  York  and  was  in  mercantile 
business  there  till  1812.  He  aided  his  brother 
Frederick  in  building  extensive  factories  at 
Wolcottville,  Conn.,  and  was  governor  of  Con- 
necticut i8iS<7.  His  later  years  were  spent 
in  New  York.  He  published  several  political 
pamphlets  and  in  1840  his  papers  were  edited  by 
Gibbs  with  the  title  'Memoirs  of  the  Adminis- 
trations of  Washington  and  John  Adams.' 

Wolcott,  Roger,  American  colonial  roY' 
ernor:  b.  Windsor,  Conn.,  4  Jan.  1679;  d.  East 
Windsor,  Conn.,  17  May  17^.  At  12  he  was 
apprenticed  to  a  weaver,  but  by  private  study 
secured  an  education,  and  in  171 1  was  appointed 
commissary  of  the  Connecticut  colonial  forces 
in  the  attack  on  Canada.  In  the  subsequent 
French  wars  he  was  successively  promoted  till 
he  attained  the  rank  of  major-general  at  the 
siege  of  Louisburg  in  1745.  He  was  governor 
of  the  colony  of  Connecticut  1751-4  and  had 
previously  been  repeatedly  member  of  the  as- 
sembly and  of  the  council,  judge  of  the  county 
court  and  of  the  superior  court,  and  deputy  gov- 
ernor. He  published  in  1725  'Poetical  Medita- 
tions, Being  the  Improvement  of  Some  Vacant 
Hours* ;  and  wrote  a  poem  of  1,500  lines  en- 
titled 'A  Brief  Account  of  the  Agency  of  the 
Honorable  John  Winthrop,  Esq.,  in  the  Court 
of  King  Charles  II.,  A.D.  1662,'  in  which  he 
gives  a  description  of  the  Pequot  war.  The  lat- 
ter was  first  printed  in  the  collections  of  the 
Massachusetts  Historical  Society,  and  the  origi- 
nal is  among  the  manuscripts  of  the  Connecticut 
Historical  Society. 

Wolcott,    Roger,    American    lawyer    and 

Governor :  b.  Boston  13  July  1847;  d.  there  21 
>ec.  1900.  Graduated  from  Harvard  Univer- 
sity in  1870  and  from  the  law-school  of  the 
university  in  1874,  he  was  admitted  in  the  latter 
year  to  the  bar,  but  subsequently  practised  little. 
In  1877-9  he  was  a  member  ot  the  common 
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council  of  Boston,  and  in  1882-5  of  the  Massa* 
chusetts  house  of  representatives,  where  he 
gained  a  considerable  reputation  by  his  oratory 
and  his  activity  in  constructive  politics  and  the 
furtherance  of  good  government.  He  was  sent 
as  a  delegate  to  the  State  Republican  conven- 
tion in  IW5,  in  1887-9  was  again  a  member  of 
the  Boston  common  council,  and  in  1891  was 
chosen  first  president  of  the  newly-organized  Re- 
publican Club  of  Massachusetts,  in  which  post  he 
rendered  valuable  service  to  his  party.  Tnis  was 
recognized  by  his  nomination  as  lieutenant-gov- 
ernor. He  was  elected  in  1893,  served  by  re- 
election until  1896,  and  upon  the  death  of  Gov. 
F.  T.  Greenhalge  in  the  latter  year  became  act- 
ing governor.  In  November  i8p6  he  was  elected 
governor  by  the  largest  plurality  ever  given  in 
the  State  to  a  candidate  for  the  office.  In  1897 
and  1898  he  v;as  re-elected.  He  declined  the 
ambassadorship  to  Italy  in  1899. 

Wolf,  wtilf,  Edmund  Jacob,  American 
Lutheran  clergyman:  b.  Rebersburg,  Pa.,  8  Dec. 
1840;  d.  Gettysburg,  Pa.,  lo  Jan.  1905.  He  was 
graduated  at  Pennsylvania  College,  Gettysburg, 
in  1863,  and  served  for  a  time  in  the  Union  army. 
Subsequently  he  studied  theology  at  Gettysburg 
Theological  Seminary  and  also  at  Tubingen  and 
Erlangen,  Germany,  and  was  ordained  in  the 
Lutheran  Church  in  1865.  He  became  professor 
of  New  Testament  exegesis  and  church  history 
at  the  Theolo^cal  Seminary,  Gettysburg,  in 
1874.  He  published:  'Lutherans  in  America' 
(1889)  ;  the  loth  volume  of  the  'Lutheran  Com- 
mentary' (1897)  ;  'Lectures  on  the  Gospel  Les- 
sons' (1900);  etc.;  and  had  at  various  times 
edited  the  'Lutheran  Quarterly'  and  'Lutheran 
World.' 

Wolf,  Emma,  American  novelist:  b.  San 
Francisco,  Cal.,  15  June  1865.  She  was  educated 
in  the  schools  of  her  native  ci^,  and  early 
developed  a  bent  for  authorship.  She  has  pub- 
lished:   'Otiier  Things  Being  Equal'    (18^); 


ROY-  Iished:  ^Uther  Ihmgs  being  l£qual'  {1002); 
East  'A  Prodigal  in  Love>  (1894);  'Joy  of  Life' 
was    (1896)  ;  'Heirs  of  Yesterday'   (1900). 

Wolf,  volf,  Ferdinand,  Austrian  romance 
scholar:  b.  Vienna  8  Dec.  1796;  d.  there  18  Feb. 
1866.  He  studied  philosophy  and  jurisprudence 
at  Gratz;  received  a  position  in  the  Royal  Li- 
brary at  Vienna  and  took  an  active  part  in  the 
foundation  of  the  Academy  of  Sciences,  of  which 
he  became  secretary.  "Among  his  many  publi- 
cations, all  characterized  by  research  and  critical 
acumen,  are:  'Collection  of  Modem  Castilian 
Rhymes'  (1873)  ;  'Historical  Studies  of  Spanish 
and  Portuguese  National  Literature'  (1859) ; 
'History  of  Brazilian  Literature'  (1863)  ;  etc. 
With  C  Hofmann  he  edited  a  collection  of  the 
oldest  Spanish  romances  and  contributed  fre- 
quently to  the  Vienna  'Jahrbiicher  der  Littera- 
tur.' 

Wolf,  Friedrich  August,  German  classical 
scholar:  b.  Haynrode,  near  Nordhausen,  Prus' 
sia,  15  Feb.  1759;  d.  Marseilles,  France,  8  Aug. 
1824.  He  was  educated  at  the  gymnasium  of 
Nordhausen  and  the  University  of  Gottingen, 
and  in  1782  was  appointed  rector  of  the  Biir- 
gerschule  at  Osterode  in  the  Harz.  The  next 
year  he  was  called  as  professor  of  philosophy 
and  paideutics  to  Halle,  where  he  labored  up- 
ward of  20  years  with  the  highest  enthusiasm 
for  the  cause  of  education.  In  1793  appeared 
his  'Prolegomena  in  Homerum'  (3d  and  4th 
eds.,  1872  and  1875).    In  this  he  contended  that 


Digitized  by 


Google 


WOLF 


the  <Iliad'  and  <Odyssey'  were  not  the  work 
of  one  man,  but  of  several  Homeric  rhapsodists 
(wand-bearing  minstrels).  The  work  in  which 
he  tried  to  maintain  this  statement  created  a 
profound  sensation  and  has  had  the  effect  of 
permanently  modifying  the  opinions  of  Homeric 
scholars  as  to  the  manner  of  the  composition 
of  the  'Iliad*  and  < Odyssey.'  (See  Homer.) 
From  a  literary  point  of  view  his  labor  has  been 
of  immense  service.  The  University  of  Halle 
was  suppressed  in  1807,  in  the  storm  of  the 
French  mvasion,  and  Wolf  then  removed  to 
Berlin,  where  he  entered  the  ministry  of  public 
instruction,  but  soon  resigned  that  he  might 
give  himself  to  the  work  of  academic  teaching, 
which  disappointment  and  ill-health  compelled 
him  to  give  up  in  1824  when  he  went  south  on 
a  voyage  for  the  sake  of  his  health,  but  did  not 
long  survive  his  arrival  at  Marseilles.  Wolfs 
great  work  was  the  invention,  or  at  least  the 
bringing  into  prominence  of  a  new  instrument 
of  education,  namely,  philology,  which  he  de- 
fined as  no  meagre  study  of  the  forms  of  lan- 
guage but  *'a  knowledge  of  human  nature  as 
exhibited  in  antiquity."  Locke  and  Rousseau 
had  founded  a  school  of  educational  theory 
which  they  considered  to  be  more  in  accordance 
with  common  sense  and  modern  needs  than  the 
classical  culture  of  the  Renaissance.  Wolf  re- 
vived the  mental  discipline  and  scientific  aim 
implied  in  the  prosecution  of  classical  studies. 
Consult:  Pattison,  'Friedrich  August  Wolf 
(in  the  'North  British  Review*  for  June  1865)  ; 
Wolf,  'Prolegomena  in  Homerum'  (i79S) ; 
Miiller,  'Homerische  Vorschule*  (1836);  Lach- 
mann,  '  Betrachtungen  ijber  Homers  Ilias* 
(1865) ;  Volkmann,  'Geschichte  und  Kritik  der 
Wolf'schen  Prolegomena'  (1874)  ;  also  the  Ho- 
meric writings  of  Gladstone,  Blackie,  Paley, 
Heyman,  and  Geddes. 

Wolf,  wulf,  Henry,  American  engraver:  b. 
Eckwersheim,  Alsace,  3  Aug.  1852.  His  artistic 
training  was  completed  at  Strasburg,  and  when 
he  came  to  New  York,  about  1875,  his  ability 
soon  made  itself  known.  He  exhibited  at  the 
Paris  Salon  in  1888  and  1895,  winning  a  gold 
medal  in  the  latter  year;  and  at  the  World's 
Columbian  Exposition  of  1893  and  the  Paris 
Expositions  of  1889  and  1900.  His  chief  works 
are:  'Engravings  Illustrating  American  Artist 
Series'  and  'Gilbert  Stuart  Series  of  Women 
and  Men'  in  the  'Century  Magazine.' 

Wolf,  volf,  Hieronsrmus,  German  classical 
scholar:  b.  Gottingen  13  Aug.  1516;  d.  8  Oct. 
1580.  From  1557  till  his  death  he  was  director 
of  a  school  at  Augsburg.  He  was  one  of  the 
foremost  Greek  scholars  of  his  century  and  is 
held  in  remembrance  for  his  carefully  annotated 
editions,  with  Latin  translations,  of  Isocrates 
( 1570)  and  Demosthenes,  as  well  as  for  editions 
of  Byzantine  historians  and  many  other  classical 
labors. 

Wolf,  Rudolf,  Swiss  astronomer:  b.  Fal- 
landen,  near  Ziirich,  7  July  i8i6;  d.  Ziirich  6 
Dec.  1893.  He  was  teacher  of  mathematics  and 
physics  in  the  realschule  at  Berne,  1839-55;  at"! 
director  of  the  observatory  there  in  1847.  He 
was  also  professor  of  astronomy  in  the  Bern 
University  in  1853;  professor  of  astronomy  in 
the  Polytechnikum  and  director  of  the  observa- 
tory at  Ziirich  in  1855,  and  later  professor  of 
mathematics  and  astronomy  in  the  university 
there.    He  was  famous   for  his  investigations 


concerning  the  periodicity  of  sun  spots  and  the 
accompanying  magnetic  variations,  and  wrote 
extensively  on  the  history  of  science,  especially 
astronomy.  His  'Astronomical  Miscellany,' 
1856-93,  is  a  well-known  series  of  papers,  and 
his  'History  of  Astronomy'  (1877)  is  a  standard 
work  of  reference. 

Wolf,  wtilf,  Simon,  American  lawyer  and 
communal  worker:  b.  Hinzweiler,  Bavaria,  2& 
Oct.  1836.  A  graduate  of  Ohio  Law  College^ 
Cleveland,  Ohio,  in  1861,  he  has  since  resided 
in  Washington,  D.  C,  where  he  served  as 
recorder  of  deeds  for  the  District  of  Columbia> 
1869-78,  In  1881-2  he  was  United  States  min- 
ister to  Egypt.  While  prominent  in  social  and 
benevolent  circles  in  Washington,  he  is  identi- 
fied with  Jewish  progress  in  America,  was  a 
founder  of  the  B'nai  B'rith  Orphan  Asylum  at 
Atlanta,  Ga.,  and  for  many  years  president  of 
the  Board  of  Delegates  on  Civil  and  Religious- 
Rights  of  the  Union  of  American  Hebrew  Con- 
gregations. In  addition  to  various  monographs,, 
he  has  published  'The  American  Jew  as  Patriot, 
Soldier,  and  Citizen'  (1898). 

Wolf,  a  river  in  Wisconsin;  rises  in  the 
northeastern  part  of  the  State,  flows  generally 
south,  passes  through  Pewaugan  Lake,  and  en- 
ters the  Fox  River.  Wolf  River  has  been  of 
|;reat  benefit  in  the  development  of  the  lumber 
mdustry  in  the  northeastern  part  of  the  State. 
It  is  navigable  for  small  steamers  for  about  150 
miles. 

Wolf,  a  typical  wild  species  of  the  dog 
family  (Canida).  So  closely  related  are  wolves 
to  the  domestic  and  other  true  dogs  (q.v.)  that 
zoologists  have  been  unable  to  find  any  satis- 
factory structural  differences.  As  the  distinc- 
tions are  purely  specific  and  largely  founded  upon 
the  habits  and  character  of  the  fur,  all  of  the 
wolves  are  customarily  placed  in  the  extensive 

fenus  Canis  along  with  the  dogs  and  jackals. 
Ixcepting  some  of  the  domesticated  varieties  of 
dogs,  wolves  are  the  largest  members  of  tlie 
family,  and  normally  they  nowl  and  do  not  bark 
as  do  the  dogs  and  jackals.  Their  natural  range 
is  throughout  North  America  and  Eurasia,  but 
no  true  wolves  are  found  in  the  Southern 
hemisphere,  where  they  are  replaced  by  the 
smaller  carrion-eating  jackals  and  fox-dogs.  As. 
they  inhabit  indifferently  mountain-tops,  plains, 
and  swamps,  and  are  equally  at  home  on  the 
frozen  Arctic  shores  and  the  tropical  swamps  of 
Mexico  and  India,  they  exhibit,  as  might  be 
expected,  a  great  range  of  variation.  Generally 
they  increase  in  size,  vigor,  and  courage  north- 
ward, and  the  fur  becomes  more  shaggy  and 
thicker.  The  species  and  varieties  have  never 
been  very  satisfactorily  discriminated  and  many 
zoologists  consider  that  the  large  northern  wood- 
land wolf  of  both  continents  is  a  single  wide- 
ranging  variable  species.  Certainly  these  active 
animals  are  free  to  cross  between  the  Old  and 
New  worlds  in  the  winter  on  the  ice  by  way  of 
Greenland  or  Alaska. 

The  American  gray  or  timber  wolf  (C.  occi- 
dentalis)  when  full-grown  measures  5^  feet  in 
length,  whereof  18  inches  belong  to  the  tail ;  its 
height  is  33  inches,  and  its  weight  over  lOO- 
pounds.  The  general  asppct  is  that  of  a  large 
dog,  and,  indeed,  the  domestic  dogs  of  the  In- 
dians were  partly  derived  from  this  species  and 
some  of  the  European  varieties  from  the  native 
wolf.    They  are  lank,  long-limbed  creatures  witb 
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erect  ears  and  drooping,  rather  bushy  tails;  the 
hair  of  the  neck  is  generally  more  or  less  elon- 
gated and  erectile.  The  color  is  very  variable, 
the  prevailing  tone  being  gray,  more  or  less 
marked  with  black ;  and  becomes  paler  in  winter 
and  more  reddish  in  summer.  Southward  the 
colors  deepen,  leading  to  the  black  wolf  (C. 
ater)  of  Florida,  the  red  wolf  (C.  rufus)  of 
Texas,  and  the  dusky  wolf  (C.  nubilus)  of  the 
central  plains,  while  in  the  far  North  the  Arctic 
wolf  (C.  albus)  is  nearly  pure  white  with  a 
black  tail-tip.  The  gray  wolf  was  formerly  very 
abundant  and  troublesome  in  most  parts  of 
North  America,  but  has  more  rapidly  and  com- 
pletely succumbed  to  the  march  of  civilization 
here  than  in  Europe,  and  long  since  disappeared 
from  even  the  forest-dad  portions  of  the  East- 
ern States.  At  the  present  time  wolves  are 
practically  extinct  in  the  country  east  of  the 
Mississippi  River,  but  still  roam  in  large  packs 
in  the  Northern  and  Western  lorests  and  wooded 
swamps,  and  are  especially  large  and  plenti- 
ful in  Newfoundland  and  the  Hudson  Bay  re- 
gion. Owing  to  their  activity  and  restless 
wandering  habits  small  parties  are  likely  to  ap- 
pear in  the  winter  at  places  where  none  have 
been  known  for  years.  As  the  habits  of  all 
large  wolves  are  essentially  similar  the  follow- 
ing account  of  the  European  wolf  (C  lupus), 
which  has  remained  much  more  generally  plen- 
tiful and  troublesome  than  ours,  will  answer  for 
the  whole  group: 

Wolves  inhabit  a  great  variety  of  country, 
both  hill  and  plain,  especially  thick  forests  and 
broken  ground,  with  alternate  morasses  and  dry 
patches,  and  in  the  South  the  steppes.  They 
shelter  in  woods,  marshes,  canebrakes,  and  maize 
fields,  roaming  over  wide  areas,  often  suddenly 
appearing  where  none  have  been  seen  for  years, 
and  as  quickly  vanishing  —  nor  is  this  wonderful 
when  it  is  remembered  that  they  will  cover  from 
25  to  40  miles  in  a  single  night.  In  the  neigh- 
borhood of  dwellings  they  only  appear  after 
twilight,  but  in  secluded  places  carry  on  their 
huntmg  all  day.  Their  food  varies  according 
to  the  season,  consisting  in  summer  almost  ex- 
clusively of  wild  animals  —  foxes,  hedgehogs, 
mice,  birds,  reptiles,  and  even  vegetables;  of 
larger  animals,  elk  and  deer,  while  hares  are 
soon  exterminated  where  wolves  abound.  While 
readily  associating  and  interbreeding  with  large 
domestic  dogs  which  have  run  wild  they  fre- 
quently attack  and  devour  house  dogs  and  even 
weak  or  injured  members  of  their  own  species. 
They  follow  herds  of  lemmings  in  their  migra- 
tions, and  will  devour  carrion  with  avidity ;  but 
they  do  not  appear  to  attack  man  unless  in  large 
numbers  or  pressed  by  hunger.  Accounts  of 
such  attacks  in  the  latter  part  of  winter  are  fre- 
quent in  the  European  press  and  are  occasionally 
reported  from  the  woods  of  Minnesota,  Michi- 
gan, and  the  Canadas.  In  winter  they  approach 
nearer  to  human  habitations,  doing  much  damage 
to  flocks  of  sheep  and  poultry.  When  in  packs 
they  will  attack  horses  and  cattle.  In  the  chase 
the  wolf  exhibits  all  the  cunning  of  the  fox,  and 
in  addition  courage  and  the  capability  of  hunt- 
ing in  packs.  These  will  even  divide  in  parties, 
one  following  the  trail  of  the  quarry,  the  other 
endeavoring  to  intercept  its  retreat.  In  mental 
qualities  the  wolf  is  in  every  respect  the  equal 
of  the  fox;  his  caution  is  so  great  that  he  re- 
gards every  unfamiliar  object  with  suspicion, 
will  not  pass  through  a  door  if  he  can  leap 


over  the  wall,  and  will  not,  unless  famished, 
attack  a  tethered  animal  lest  it  should  be  the 
bait  of  a  trap.  When  he  sees  himself  captured 
his  courage  and  ferocity  at  once  forsake  him. 

In  spring  and  summer  wolves  are  solitary  or 
in  pairs,  in  the  autumn  in  families,  and  in  wmter 
in  packs.  The  pairing  season  is  in  December 
and  January,  when  the  males  fight  savagely  to- 
gether; those  who  are  fortunate  enough  to  se- 
cure a  mate  remain  with  her  till  the  young  are 
well  grown.  The  young  are  bom  in  burrows 
usually  excavated  by  the  wolves  themselves,  and 
during  her  confinement  the  female  is  fed  by  the 
male.  The  period  of  gestation  is  63  days,  and 
from  three  to  nine  (usually  four  to  six)  cubs  are 
found  in  a  litter;  these  are  blind  for  21  days, 
and  are  suckled  for  two  months,  but  at  the  end 
of  one  month  are  able  to  eat  half-digested  flesh 
disgorged  by  the  mother.  They  quit  the  parents 
in  November  or  December,  but  many  remain  to- 
gether six  or  eight  months  longer;  they  are 
full  grown  in  three  years,  and  live  from  12  to  15 
years.  Wolves  can  readily  be  tamed  when  taken 
young,  and  then  exhibit  many  of  the  characteris- 
tics of  domestic  dogs.  , 

Notwithstanding  the  spread  of  civilization, 
the  wolf  is  still  widely  distributed.  Excluding 
thickly  populated  regions,  it  extends  over  almost 
the  whole  of  Europe;  but  Russia  and  Scandi- 
navia are  the  only  parts  where  it  now  occurs  in 
any  large  numbers.  In  Asia  it  is  spread  over 
all  the  continent  to  the  borders  of  India  and  the 
plains  of  China. 

Besides  the  American  forms  already  men- 
tioned many  wolves  inhabiting  Europe  and  Asia 
have  been  described  as  species  more  or  less  dis- 
tinct from  C.  lupus.  Among  these  are  C.  niger 
and  C.  langifer  of  Tibet,  C.  pallipes  of  India,  C. 
hodophylax  of  Japan,  and  C  tnexicanus  of  Mex- 
ico. The  Indian  wolf  (C.  pallipes)  is  smaller 
and  slighter  than  the  typical  form,  with  little 
or  no  under-fur;  but  undoubted  examples  of 
C.  lupus  differ  as  much  from  each  other  as  this 
does  from  them.  It  inhabits  the  plains  south  of 
the  Himalayas,  but  is  rare  west  of  the  Indus. 
It  does  not  hunt  in  large  packs,  but  in  numbers 
of  six  or  eight  at  most.  The  superstition  of  the 
people  prevents  its  destruction,  for  they  imagine 
that  its  blood  will  diminish  the  fertility  of  the 
fields.  It  is  seldom  heard,  not  howling  like  the 
European  wolf.  It  is  remarkable  even  among 
wolves  for  speed  and  endurance. 

A  second  well-marked  species  of  Cams  found 
in  North  America  is  the  prairie  wolf  (C.  la- 
trans).    (See  Coyote.) 

In  Africa  and  South  America  a  number  of 
species  of  hunting  dogs  belonging  to  Canis  and 
related  genera  are  known  locally  as  wolves,  but 
the  name  is  not  properly  applicable.  Still  less 
should  it  be  applied  to  the  "native  wolf*  of  the 
Tasmanians,  which  is  a  true  marsupial  (Thyla- 
cinus  cyanocephalus)  of  carnivorous  habits  and 
canine  aspect. 

Consult:  Mi  van,  'Monograph  of  the  Cani- 
dae'  (London  1890) ;  Morriam,  'Revision  of 
the  Coyotes,'  'Proceedings,'  Biological  Society 
of  Washington  (1897);  Baird,  'Mammals  of 
North  America'  (Washington   1859). 

Wolf -fish,  a  large  voracious  sea-fish 
(Anarrhichas  lupus),  allied  to  the  blenny,  and 
named  from  the  wolfish  appearance  g^iven  it  by 
its  great  interlocking  front  teeth,  and  from  its 
disposition  to  fight  hard  for  its  life  when  caught 
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It  may  attain  a  length  of  four  or  five  feet. 
The  color  is  an  olive-green  above,  marbled  with 
brown  on  the  head  especially.  The  fish  feeds 
on  echinoderms,  mollusks,  and  crustaceans.  The 
flesh  tastes  like  that  of  cod.  Several  other  spe- 
cies are  known  in  various  parts  of  the  world 
constituting  the  family  Anarrhichidce. 

Wolf'boro,  N.  H.,  town  in  Carroll  County; 
on  Lake  Winnipiseogee,  and  on  the  Boston  & 
Maine  Railroad;  about  43  miles  northeast  of 
Concord.  It  contains  five  villages.  It  has  mar- 
ble and  granite  works,  boot  and  shoe  factories, 
woolen  mills,  carriage  and  wagon  works,  flour 
mill,  and  lumber  works.  The  town  has  five 
churches,  graded  schools,  Brewster  Academy, 
and  a  public  library.  The  bank  has  a  capital 
of  $50,000.   Pop.  (1910)  2,224. 

Wolfe,  wulf,  Charles,  Irish  poet:  b.  Dub- 
lin 14  Dec.  1791 ;  d.  Cove  of  Cork  (now  Queens- 
town)  21  Feb.  1823.  He  was  graduated  at  Trin- 
ity College,  Dublin,  in  1814,  was  tutor  there 
the  next  year,  took  orders  in  the  English  Church 
in  1817,  and  was  curate  of  Donoughmore,  Ire- 
land. The  poem  which  has  secured  his  fame, 
<Ode  on  the  Burial  of  Sir  John  Moore,*  was 
published  in  the  'Newry  Telegraph*  (1817). 
Wolfe  was  also  the  author  of  several  other 
poems,  and  his  'Remains,*  with  a  'Brief  Mem- 
oir,* were  published  in  1825. 

Wolfe,  James,  English  general:  b.  Wester- 
ham,  Kent,  2  Jan.  1727;  d.  Quebec,  Canada,  13 
Sept.  1759.  He  was  educated  at  Westerham 
and  Greenwich,  and  in  1742  received  an  en- 
sign's commission  in  a  foot  regiment.  In  1743 
he  took  part  in  the  famous  battle  of  Dettingen : 
in  1744  obtained  his  captaincy;  and  in  174S-0 
was  present  at  the  battles  of  Falkirk  and  CuUo- 
den.  In  1747  he  was  wounded,  though  not 
seriously,  at  the  battle  of  Lawfeldt,  and  from 
1749  to  1757  was  engaged  in  garrison  duty  in 
Scotland  and  England.  In  the  mismanaged  ex- 
pedition against  Rochefort  (i7S7)  Wolfe  acted 
as  quartermaster-general  and  the  only  creditable 
movement  in  the  affair  was  a  night  reconnois- 
sance  conducted  by  him  which  penetrated  two 
miles  into  _  the  enemy's  country.  His  recom- 
mendation in  favor  of  an  immediate  attack,  and 
his  offer  to  take  the  place  with  500  men  and 
three  ships,  were  unheeded;  but  Pitt,  becoming 
acquainted  with  the  facts  of  the  case,  kept  the 
young  officer  in  view  for  some  future  enter- 
prise. This  occurred  in  the  following  year, 
when  Wolfe  was  ordered  to  accompany  the 
expedition  under  Amherst  to  Cape  Breton,  with 
the  rank  of  brigadier-general.  A  brilliant  suc- 
cess was  obtained  in  the  capture  of  the  strong 
fortress  of  Louisburg,  after  a  seven  weeks'  siege, 
and  he  became  popularly  known  as  the  "Hero 
of  Louisburg."  Pitt  was  then  planning  the  over- 
throw of  the  French  dominion  in  North  America 
by  the  capture  of  their  chief  stronghold,  Quebec, 
and  with  the  instinct  of  genius  singled  out  Wolfe 
as  the  most  promising  young  officer  in  the  army, 
to  command  the  expedition,  notwithstanding 
many  older  officers  might  by  virtue  of  seniority 
have  claimed  the  honor.  Wolfe  was  accordingly 
created  a  major-general,  and  on  26  June  1759^ 
landed  his  forces  on  the  Isle  of  Orleans,  oppo- 
site Quebec.  The  system  of  defense  adopted 
by  his  adversary.  Montcalm,  was  such  as  to  offer 
no  point  of  advantage.  The  season  during 
which  operations  could  be  continued  rapidly  ad- 
vanced, but  at  last  having  dropped  down  the 


river,  and  scaled  the  precipitous  cliffs  known  as 
the  Heights  of  Abraham  at  a  point  insufficiently 
guarded,  at  daybreak  of  13  September  Wolfe 
found  himself  on  the  Plains  of  Abraham,  where, 
his  supplies  thus  cut  off,  Montcalm  had  no  choice 
but  to  give  battle.  After  a  short  struggle  the 
French  were  driven  from  the  field  in  complete 
rout ;  Montcalm  was  one  of  the  500  killed ;  the 
capitulation  of  Quebec  followed  five  days  after ; . 
and  its  fall  decided  the  fate  of  Canada.  Wolfe 
died  in  the  hour  of  victory.  In  person  he  led 
the  right,  till  thrice  wounded,  he  was  carried  to 
the  rear.  He  lived  to  hear  the  cry,  "They  run; 
see  how  they  run  !*  and  expired  with  the  words, 
"Now  God  be  praised,  I  will  die  in  peace."  His 
body  was  taken  to  England  and  buried  in  Green- 
wich Church,  and  a  monument  was  erected  to 
him  in  Westminster  Abbey.  Consult:  Wright, 
<Life  of  Major-General  James  Wolfe*  (1864); 
Parkman,  <Wolfe  and  Montcalm'  (1892)  ;  Brad- 
ley, <Wolfe,>  in  'English  Men  of  Action*  Series 
(189s) ;  Allison,  'Memoir  of  Wolfe'  in  'Twelve 
English  Soldiers*  Series. 

Wolfe,  Theodore  Frelinghuysen,  Ameri- 
can author:  b.  Kenvil,  N.  J.,  1847.  He  was 
graduated  from  the  medical  department  of 
Columbia  in  1868,  and  for  several  years  prac- 
tised his  profession  in  Jersey  City,  N.  J.  He 
has  published:  'Literary  Shrines  of  American 
Authors*  (189s);  'A  Literary  Pilgrimage 
Among  Haunts  of  British  Authors*  (1896); 
'Literary  Haunts  and  Homes  of  American  Au- 
thors* (i8(^)  ;  'Literary  Rambles  at  Home  and 
Abroad*    (1900). 

Wolfe  Island,  Canada,  at  the  northeast 
end  of  Lake  Ontario,  bisects  the  outlet  of  Saint 
Lawrence  River,  and  is  about  18  miles  long, 
with  a  maximum  width  of  seven  miles,  and  an 
area  of  34,806  acres.  It  belongs  to  Frontenac 
County,  Ontario,  is  the  largest  of  the  famous 
Thousand  Islands,  and  is  opposite  Cape  Vin- 
cent, New  York  State.  Its  coast  is  mdented 
with  picturesque  bays,  it  is  well-wooded,  and 
the  surrounding  waters  abound  with  fish.  Pop. 
about  2,000. 

WolfenbUttel,  v61f'en-biit-t21,  Germany,  a 
town  of  Brunswick,  on  the  Ocker,  seven  miles 
south  of  Brunswick.  One  of  the  ancient 
churches  contains  many  of  the  tombs  of  the 
princes  of  Brunswick.  The  old  castle  now  ac- 
commodates a  seminary  for  teachers,  and  a  the- 
atre. The  library  opposite,  built  in  1723  in  the 
form  of  the  Pantheon  at  Rome,  became  famous 
for  its  literary  wealth,  and  for  the  fact  that 
Lessing  (q.v.)  was  its  librarian.  It  was  Lessing 
who  edited  the  "Wolfenbiittel  Fragments,"  pro- 
fessedly from  anonymous  manuscripts  under  his 
charge,  but  really  from  the  pen  of  his^  friend 
Reimarus  (q.v.),  which  startled  the  theological 
world  of  Germany.  The  Pantheon  building  had 
become  so  rickety  and  dangerous  that  it  had  to 
be  taken  down,  being  superseded  in  1887  by  a 
handsome  new  edifice,  which  houses  300,000 
volumes  and  10,000  manuscripts.  There  are  in 
the  town  manufactures  of  machines,  copper 
goods,  flax,  cloth,  corks,  leather,  preserves,  to- 
bacco, etc.  The  place  is  very  ancient,  and  dates 
from  1046;  it  was  besieged  and  taken  in  1193 
and  1542;  and  during  the  Thir^  Years'  war  a 
battle  was  fought  here  in  1641.  Pop.  about 
20,000. 

Wolff,  volf,  Albert,  German  sculptor:  b. 
Neustrelitz,  Mecklenburg,  14  Nov.  1814;  d.  Ber- 
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iin  20  June  1892.  In  1831  he  entered  Rauch's 
studio  in  Berlin,  and  in  1844  was  sent  to  Car- 
rara to  execute  the  sculptures  for  the  terraces 
of  the  Sansouci  palace.  Upon  his  return  from 
a  sojourn  in  Italy  of  nearly  two  years,  he  as- 
sisted Ranch  in  the  completion  of  the  latter's 
Frederick  the  (treat  memorial  for  Berlin.  In 
1849  he  became  a  member  of  the  Berlin 
Academy,  in  1858  professor  there,  and  in  1866 
a  member  of  its  senate.  He  was  three  times 
the  victor  in  competitions  for  equestrian 
statues  —  in  1861  for  that  of  King  Ernest  Aug- 
ust (Hanover),  in  1875  for  that  of  King  Fred- 
erick William  III.  (Berlin),  and  in  1885  for 
that  of  Gen.  Artig^as  (Montevideo).  Among  his 
further  works  are  busts  of  German  notabilities, 
including  von  Mdltke;  a  decorative  bronze 
group,'  'The  Lion-tamer,'  for  the  Berlin  Mu- 
seum building;  colossal  statues  of  the  'Four 
Evangelists'  forthe  Schlosskirche,  Neustrelitz; 
and  other  portrait  and  ideal  productions. 

WoUf,  Albert,  French  journalist:  b. 
Cologne,  Germany,  31  Dec.  1835;  d.  Paris  22 
Dec.  1891.  He  studied  at  the  University  of 
Bonn,  settled  in  Paris  in  1857,  where  he  became 
secretary  to  Alexandre  Dumas,  Pere,  and  in 
1859  began  to  contribute  to  the  <Gaulois,> 
'Figaro,'  'Charivari,'  etc.  Some  of  these  arti- 
cles, collected  in  book  form,  were  afterward  pub- 
lished as  'Memoirs  of  the  Boulevard,'  (1866); 
'The  Two  Emperors'  (1871);  'Victorien  Sar- 
dou  and  Uncle  Sam'  (1873);  etc.  He  wrote 
also  several  novels  and  farces. 

Wol£P,  Christian,  German  philosopher  and 
mathematician:  b.  Breslau  24  Jan.  1679;  d. 
Halle  9  April  1754.  He  studied  at  Jena  the- 
ology, mathematics,  and  philosophy,  paying  par- 
ticular attention  to  the  writings  of  Descartes 
and  Tchimhaussen,  and  writing  an  elucidatory 
commentary  on  the  'Medicina  Mentis'  of  the 
latter,  which  circumstance  was  the  occasion  of 
an  intimacy  between  him  and  Leibnitz.  In  1707 
he  was  called  to  Halle  as  professor  of  mathe- 
matics. By  his  rationalistic  views  he  here  in- 
curred the  hostility  of  certain  theologians  who 
denounced  him  and  by  an  order  from  the  gov- 
ernment of  Frederick  William  I.  he  was  com- 
manded (1723)  to  resign  his  office,  leave  Halle 
in  24  hours  and  the  Prussian  States  in  two  days. 
But  he  was  ultimately  vindicated  and  in  1740 
appointed  by  Frederick  II.  vice-chancellor  and 
professor  in  the  University  of  Halle.  Three 
years  later  he  was  made  chancellor  of  that  uni- 
versity. The  principal  service  rendered  by 
Wolff  to  the  progress  of  learning  consisted  in 
his  persistent  application  of  rnathematical 
methods  to  the  investigations  of  physical  science. 
The  decided  rationalism  which  characterized  his 
philosophical  doctrine  resulted  in  a  populariza- 
tion of  the  Leibnitzian  teaching.  While  ap- 
propriating many  of  the  conceptions  of  Leib- 
nitz he  controverted  his  monadology,  _  and 
regarded  the  theory  of  pre-existent  harmonies  as 
a  mere  hjrpothesis,  while  he  asserted  the  possible 
interaction  of  body  and  soul.  He  followed 
Kant's    'Critic   of    Pure   Reason'    in   dividing 

Philosophy  into  Ontology,  Cosmology,  Rational 
'sychoiogy  and  Natural  Theology.  His  col- 
lected works  make  up  22  volumes.  Consult: 
Amsperger,  <  Christian  Wolfrs  Verhaltniss  zu 
Leibnitz'  (1897) ;  Lewes,  'Biographical  His- 
tory of  Philosophy' ;  Watcke,  'Wolffs  eigene 
Lebensbeschreibung*  (1841). 


Wolff,  Emil,  German  sculptor:  b.  Berlin 
2  March  1802;  d.  Rome,  Italy,  29  Sept.  1879. 
He  was  a  pupil  of  his  uncle,  Gottfried  Schadow, 
and  having  gained  a  prize  at  the  Royal  Academy 
of  Arts,  went  to  Italy  in  1824  as  a  pensioner  of 
Frederic  William  III.j  and  ever  after  resided 
in  Rome.  He  held  high  rank  among  Gtraaa 
sculptors,  and  executed  many  Greek  mytho- 
logical and  genre  statues  which  have  been 
greatly  admired.  In  portraiture  busts  of  Nie- 
buhr,  Thorwaldsen,  Winckelmann  and  Bunsen 
are  among  his  masterpieces. 

Wolff,  wulf,  Ger.  volf,  Joseph,  Anglo- 
German  missionary:  b.  Weilersbach,  near  Bam- 
berg, Germany,  1795 ;  d.  Isle  Brewers,  Somerset, 
2  May  1862.  He  was  the  son  of  a  rabbi,  but 
became  a  Christian,  taught  Hebrew  for  a  time 
at  Frankfort  and  Halle,  studied  at  Munich, 
Weimar,  and  Vienna,  and  in  1815  went  to  Rome. 
He  entered  first  the  CoUegio  Romano,  and  in 
1817  the  college  of  the  propaganda,  intending 
to  become  a  missionary.  Dismissed  for  hesesy 
in  1818,  he  went  to  England,  joined  the  English 
Church,  spent  two  years  at  Cambridge,  study- 
ing oriental  languages,  preparatory  to  going  as 
a  missionary  to  the  Jews  in  Palestine,  and 
in  April  1821  embarked  for  Gibraltar.  After 
an  extensive  tour  in  the  East  he  returned  to 
England  in  1826.  In  1827,  he  married  Lady 
Georgiana  Walpole,  a  daughter  of  the  Earl  of 
Orford,  and  in  April  of  the  same  year  set  out 
on  another  missionary  tour,  and  at  Jerusalem 
was  poisoned  by  some  bigoted  Jews  and  nar- 
rowly escaped  death.  On  his  recovery  he  set 
out  for  Bokhara  by  way  of  Persia  and  on  the 
journey  encountered  the  plague,  was  repeatedly 
robbed,  was  taken  prisoner  and  sold  as  a  slave, 
but  finally  reached  Bokhara.  He  spent  some 
time  in  Abyssinia,  acquired  the  Amharic  lan- 
gruage,  and  returned  to  England  in  1834.  In 
January  1836  he  again  visited  Abyssinia,  where 
he  was  worshipped  by  the  natives  as  their  new 
aboona  or  patriarch,  visited  the  Rechabites  of 
Yemen,  met  a  party  of  Wahabees  in  the  moun- 
tains of  Arabia,  who  horsewhipped  him  because 
they  could  find  nothing  in  the  Arabic  Bibles  he 
had  given  them  about  Mohammed,  and  in  Aug- 
ust 1837  came  to  New  York.  Here  he  received 
deacon's  orders  in  the  Protestant  Episcopal 
Church,  visited  the  principal  cities,  preached  be- 
fore Congress,  and  in  January  1838  returned  to 
England.  He  next  visited  Dublin,  received 
priest's  orders,  and  held  several  curacies  in 
England.  He  went  again  to  Bokhara  in  1843 
in  the  employ  of  the  English  government  to 
obtain  the  release  of  Colonel  Stoddart  or  Cap- 
tain Connolly,  but  was  imprisoned  and  saved 
from  death  only  by  the  efforts  of  the  Persian 
ambassador.  He  then  returned  to  England  in 
184s  and  after  this  eventful  career  spent  the 
rest  of  his  life  in  charge  of  the  secluded  parish 
of  Isle  Brewers,  Somerset.  He  published:  'Re- 
searches and  Missionary  Labors  among  Jews  and 
Mohammedans'  (1835);  'Journal  of  Missionary 
Labors'  (1839)  ;  'A  Narrative  of  a  Mission  to- 
Bokhara'  (1845) ;  'Travels  and  Adventures,' 
an  autobiography  (i860) ;  etc. 

Wolff,  volf,  Julius,  German  poet  and  nov- 
elist: b.  Quedlinburg,  in  the  Harz  Mountains,. 
16  Sept.  1834.  In  i8(59  he  founded  the  'Harr 
News,'  and  in  1870-1  served  in  the  German 
army  and  won  the  Iron  Cross.  He  then  settled 
in  Berlin  and  devoted  himself  to  literary  work. 
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His  chief  works  are:  *Aus  dem  Felde,'  war 
poems  (1871);  *Tyll  Eulenspiegel  Redivivus' 
(1814,  23d  ed.  1896);  *The  Rat-catcher  of 
Hameln>  (1876);  <The  Wild  Huntsman* 
(1877);  <Tannhauser>  (1880);  <Lurlei'  (1880); 
*Der  fahrende  Schiiler*  (1900)  ;  while  among  his 
novels  may  be  cited  'Der  Siilfmeister>  (1883)  ; 
<Der  Ratibgraf  (1884);  <Die  Hohk6nigsburg> 
(1902).  Consult  Ruhemann,  'Julius  Wolff  und 
seine  Dichtungen>  (1886). 

WoUF,  Oskar  Ludwig  Bernhard,  German 
improvisator  and  novelist:  b.  Altona,  26  July 
1799;  d.  Jena  16  Sept  185 1.  He  studied  medi- 
cine in  Berlin  and  subsequently  history  and 
philosophy.  He  became  professor  of  modern 
languages  at  Weimar,  in  1826,  and  of  modern 
languages  and  literature  at  Jena,  in  1832.  He 
published:  "Pictures  and  Songs'  (1840);  'Nat- 
ural History  of  the  German  Student*  (1841); 
'Bubbles  and  Dreams*  (1844)  ;  'The  Minor  Ills 
of  Human  Life*  (1846)  ;  'History  of  the  Novel* 
(2d  ed.  1850);  etc.,  and  edited:  'Treasury  of 
National  Poetry*  (4th  ed.  1853)  ;  'Treasury  of 
German  Prose*  (nth  ed.  1875)  ;  'The  German 
People's  Treasury  of  Poetry*  (28th  ed.  1884) ; 
etc. 

Wolfhound,  a  dog  kept  and  trained  for  the 
pursuit  of  wolves.  The  ancient  Irish  wolfhound, 
now  extinct,  was  of  two  kinds.  One  was  a  tall 
shaggy,  swift-running  dog,  somewhat  like  the 
modem  Scottish  deerhound;  the  other  more 
nearly  resembled  a  mastiff,  and  similar  dogs 
have  been  known  in  Spain  under  the  name  of 
wolf  dogs.  The  modem  Russian  wolfhound  is 
the  beautiful  borzoi  (q.v.). 

Wolframite,  a  native  tungstate  of  iron 
and  manganese  in  varying  proportions,  having 
the  formula  (Fe,Mn)W04.  It  occurs  in  flat, 
monoclinic  crystals,  with  eminent  cleavage  paral- 
lel with  the  clinopinacoid.  It  is  brittle,  has  a 
hardness  of  5  to  5.5  and  a  specific  gravity  of 
7.2  to  7.5,  or  about  that  of  iron.  It  has  a  sub- 
metallic  lustre,  while  it  is  almost  or  quite 
opaque  and  its  color  and  streak  are  black  or 
nearly  black.  It  is  thus  distinguished  from  the 
closely  related  mineral  hiibnerite.  It  usually  oc- 
curs in  quartz  veins,  frequently  associated  with 
cassiterite  or  scheelite.  It  is  of  considerable 
commercial  importance  as  a  source  of  tungsten, 
the  ferro-tungsten  used  _  in  making  tungsten 
steel  being  derived  from  it.  Its  best-known  lo- 
calities are  in  Bohemia,  Saxony,  and  England, 
but  the  recent  increased  demand  for  it  has 
brought  other  localities  into  prominence,  among 
which  are  those  of  New  South  Wales,  Argentina, 
and  Connecticut  Much  so-called  wolframite  is 
really  hiibnerite. 

Wolf  s-bane.      See  Aconite. 

Wolgast,  vol'gast,  Germany,  a  town  of 
Pomerania,  Prussia,  on  the  left  ,bank  of  the 
Peene ;  four  and  a  half  miles  from  its  influx  into 
the  Baltic,  and  40  miles  southeast  of  Stralsund 
by  rail.  Its  harbor  is  shallow,  and  larger  vessels 
load  and  unload  on  the  Ruden,  an  island  at  the 
river  mouth.  Wolgast  has  the  remains  of  an  old 
castle,  the  ancestral  seat  of  the  Dukes  of  Pom- 
erania. Its  industries  are  weaving,  boat  build- 
ing, and  the  manufacture  of  leather  and  tobacco. 
It  has  also  an  active  trade  in  ships'  stores.  Wol- 
gast, which  was  strongly  fortified  early  in  the 
12th  century,  was  destroyed  in  1628  by  Wallen- 
Btein.  in  1630  by  the  Swedes,  in  1637  by  the  Im- 


perialists, and  in  1638  again  by  the  Swedes.  In 
1675  it  was  taken  by  the  Great  Elector,  was 
plundered  by  the  Russians  in  1713,  and  by  the 
Swedes  again  in  1715.  But  small  remains  now 
exist  of  its  former  fortifications.  Pop.  about 
10,000. 

Wollaston,    wul'as-ton,     William    Hyde, 

English  chemist:  b.  East  Dereham,  Norfolk,  6 
Aug.  1766;  d.  London  22  Dec.  1828.  He  was 
educated  at  Cambridge  and  was  graduated  in 
medicine  in  1793.  He  practised  as  a  physician 
in  Bury  Saint  Edmunds  and  then  removed  to 
London,  where  he  presently  devoted  himself  to 
scientific  research,  becoming  secretary  of  the 
Royal  Societjr  in  1806,  and  its  president  in  182a 
He  was  the  inventor  of  the  goniometer,  an  in- 
strument for  measuring  the  angles  of  crystals, 
and  the  discoverer  of  palladium  and  rhodium,  in 
1803,  and  the  malleability  of  platinum,  for  which 
latter  discoverjr  he  received  the  medal  of  the 
Royal  Society  in  1820  and  which  brought  him 
$i50,ooa 

Wollaston  Lake,  Canada,  a  lake  of  Atha. 
basca,  in  the  Northwest  Territory.  It  is  about 
so  miles  long  and  has  it  outlet  in  the  Mackenzie 
River. 

Wollaston  Land,  Canada,  a  region  of 
Franklin  territory,  lying  west  of  Victoria  Land, 
in  the  Arctic  Ocean. 

Wollastotute,  one  of  the  pyroxene  group 
of  minerals,  crystallizing,  therefore,  in  the  mono- 
clinic  system.  Its  crystals  are  usually  tabular, 
to  which  fact  its  name  'tabular  spar»  is  due. 
Crystals  are,  however,  rather  rare,  the  common 
occurrences  being  compact  or  in  agg^regates  of 
brittle  fibres,  having  a  splintery  fracture.  Its 
hardness  is  4.5  to  S,  and  specific  gravity  2.85. 
Its  lustre  is  vitreous  to  pearly  and  its  usual 
color  is  white  or  gray.  Some  localities  yield 
specimens  which  show  excellent  tribolummes- 
cence.  It  is  a  calcium  metasilicate,  CaSiO,.  Its 
most  important  American  localities  are  in  north- 
ern New  York.  It  was  named  in  honor  of  the 
eminent  English  chemist,  W.  H.  Wollaston. 

WoUin,  vol-lcn',  Germany,  an  island  of 
Prussia  at  the  mouth  of  the  Oder;  on  the 
north  side  of  the  Great  Haff ;  length,  20  miles ; 
breadth  from  3  to  10  miles.  Fishing  and  cattle- 
rearing  are  the  chief  occupations.    Pop.  14,000. 

Wollstonecraft,  wul'ston-kraft,  Mary.  See 
Godwin,  Mary  Woixstonecraft. 

Wolseley,  wulz'li,  Sir  Garnet  Joseph,  ist 
Viscount,  British  soldier:  b.  near  Dublin  4  June 
1833.  He  entered  the  army  in  1852  as  an  ensign, 
served  in  the  Burmese  war  of  1852-3,  went 
through  the  Crimean  campaign  and  was  severely 
wounded  before  Sebastopol.  For  his  services 
here  he  was  made  a  member  of  the  Legion  of 
Honor,  and  in  1855  was  advanced  to  the  rank  of 
captain.  He  saw  active  service  in  India  during 
the  Mutiny,  from  1858  to  i860  was  attached  to 
the  Bengal  command,  and  took  part  in  the  brief 
CHiina  war  of  i860,  and  in  1865  attained  the  rank 
of  colonel.  He  was  assistant  quartermaster- 
general  and  deputy  quartermaster-general  in 
(Canada  1867-70,  and  in  the  latter  year  led  the 
successful  Red  River  expedition  against  Louis 
Riel.  On  leaving  Canada  he  received  the  ap- 
pointment of  assistant  adjutant-general  at  head- 
quarters, a  post  which  he  held  till  1873.  In  the 
Ashanti  war  in  1873-4  his  admirably  planned 
march  resulted  in  the  capture  of  Kumasi,  the 
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native  capital,  and  led  to  the  securing  of  British 
authority  on  the  Gold  Coast.  In  1875  he  went  to 
Natal  as  imperial  commissioner,  in  1878  was 
promoted  to  the  rank  of  lieutenant-general,  and 
went  to  Cyprus  in  the  capacity  of  high  commis- 
■sioner  and  commander-in-chief.  Leaving  Cyprus 
next  year  he  was  again  sent  to  South  Africa, 
this  time  as  governor  and  high  commissioner  of 
Natal  and  the  Transvaal  in  order  to  finish  the 
Zulu  war  and  check  the  advance  of  Secocoeni. 
On  returning  home  in  1880  he  was  appointed 
quartermaster-general  of  the  army,  a  post  which 
he  held  till  1882,  when  he  was  advanced  to  the 
rank  of  general,  and  as  commander-in-chief  con- 
ducted uie  campaign  in  Egypt  against  Arabi 
Pasha,  which  ended  in  the  utter  defeat  of  the. 
latter  at  Tel-el-Kebir.  For  this  he  was  raised 
to  the  peerage  as  Baron  Wolseley  of  Cairo  and 
of  Wolseley,  in  the  county  of  Stafford.  He 
■commanded  the  Nile  expedition  of  1884-5,  which 
was  sent  too  late  to  relieve  General  Gordon  in 
Khartum,  and  on  his  return  was  created  Vis- 
count Wolseley  of  Wolseley,  and  made  a  Knight 
of  the  Order  of  St  Patrick.  In  1890  he  was 
appointed  to  the  command  of  the  forces  in  Ire- 
land, becoming  at  the  same  time  privy-councillor 
of  Ireland,  and  in  1895  succeeded  the  Duke  of 
Cambridge  in  the  post  of  commander-in-chief  in 
the  United  Kingdom.  He  was  succeeded  in  the 
latter  post  by  Lord  Roberts,  on  his  return  from 
South  Africa  in  igoo.  He  has  published:  < Nar- 
rative of  the  War  with  China  m  i86o>  (1862) ; 
<The  Soldier's  Pocket-Book  for  Field  Service' 
(1869)  ;  <The  Life  of  John  Churchill,  Duke  of 
Marlborough,  to  the  Accession  of  Queen  Anne' 
(1894);  <The  Decline  and  Fall  of  NapoIeon> 
(1895).  Consult  Low,  'Memoir  of  Sir  Joseph 
Garnet  Wolseley'   (1878). 

Wolsey,  wurzl,  Thomas,  English  states- 
man and  cardinal:  b.  Ipswich,  Suffolk,  March 
1471;  d.  Leicester  29  Nov.  1530.  He  was  the 
son  of  a  butcher  and  was  sent  to  Magdalen  Col- 
lege, Oxford,  of  which  he  became  a  bachelor  at 
15,  and  was  elected  fellow.  Being  appointed 
master  of  a  grammar-school  dependent  on  the 
college,  he  had  three  sons  of  the  Marauis  of 
Dorset  under  his  care,  which  led  that  nooleman 
to  present  him  to  the  living  of  Limington,  in 
Somerset.  He  was  afterward  ckiplai  -  to  the 
archbishop  of  Canterbury,  then  too-eof  the  gov- 
ernors of  Calais,  and  finally  was  recommended 
to  Henry  VII.,  who  made  him  one  of  his  own 
chaplains.  Under  Henry  VIII.  his  progress  in 
advancement  was  very  rapid.  In  1509  he  was 
made  dean  of  Lincoln;  in  1510  became  rector 
of  Torrington;  in  1511,  canon  of  Windsor,  regis- 
trar of  the  order  of  the  Garter,  and  privy  coun- 
cillor; in  1513,  dean  of  York  and  bishop  of 
Toumay  (being  then  in  France)  ;  in  1514,  bishop 
of  Lincoln  and  then  archbishop  of  York. 
In  1515  Pope  Leo  X.  elevated  him  to  the  dig- 
nity of  cardinal,  and  in  the  end  of  the  same 
year_  Henry_  made  him  lord-chancellor.  His 
nomination  in  1518  to  be  the  Pope's  legate  a 
latere,  completed  his  ecclesiastical  dignities,  by 
exalting  him  above  the  Archbishop  of  Canter- 
bury. At  the  time  when  the  rivalry  between 
the  Emperor  Charles  V.  and  Francis  I.  rendered 
the  friendship  of  Henry  of  great  importance 
Wolsey  was  treated  with^  the  gfreatest  respect 
by  both  sovereigns,^  receiving  pensions  from 
each,  as  well  as  a  third  from  me  Pope.  He  ul- 
timately, however,  favored  the  side  of  Charles, 


who  settled  u()on  him  the  revenues  of  two  bish- 
oprics in  Spain,  and  flattered  him  with  hopes 
of  the  Papal  chair,  which  induced  him  to  in- 
volve Henry  in  a  war  with  France.  Insatiable  in 
the  pursuit  of  ecclesiastical  emolument,  in  1519 
he  gained  the  administratior  of  the  see  of  Bath 
and  Wells,  and  the  temporalities  of  the  abbey  of 
St  Albans,  his  revenues  now  nearly  equaling 
those  of  the  crown.  Part  of  them  he  expended 
in  pomp  and  ostentation,  and  part  in  laudable 
munificence  for  the  advancement  of  learning. 
His  love  of  splendor  was  signally  displayed 
on  the  Field  of  the  Cloth  of  Gold  in  June  1520; 
his  love  of  learning  in  his  foundation  of  several 
lectures,  as  well  as  the  college  of  Christ  Church 
at  Oxford,  and  of  a  collegiate  school  at  Ipswich. 
He  built  a  palace  for  himself  at  Hampton  Court 
but  this  he  in  the  end  presented  to  the  king. 
In  1522,  on  the  death  of  Leo  X.,  and  again 
in  1523,  on  the  death  of  Adrian  VI.,  he  failed 
to  secure  elevation  to  the  papacy,  and  on  both 
occasions  attributed  his  failure  to  Charles  V., 
to  whom  he  ever  afterward  entertained  a  strong 
aversion.    The  critical  affair  of  the  divorce  of 

glueen  Catharine  was  one  of  the  first  steps  to 
is  fall.  With  Cardinal  Campeggio  he  was 
appointed  to  determine  the  legitimacy  of  Henry's 
marriage  with  her,  and  lost  the  favor  of  the 
king  by  exposing  himself  to  the  suspicion  of 
causing  delays  in  the  settlement  of  the  question. 
He  fell  still  more  into  disfavor  by  advising  the 
king  against  marrying  Anne  Boleyn,  and  of 
course  roused  the  hostility  of  Anne  herself  and 
her  friends.  Leading  nobles  deeming  this  a 
good  occasion  for  contriving  his  ruin,  caused 
him  to  be  accused  of  having  in  the  exercise  of 
his  duties  of  papal  legate  violated  the  sbttute 
of  praemunire  (1529),  and  he  was  convicted. 
The  Dukes  of  Norfolk  and  Suffolk  were  sent 
to  require  the  great  seal  from  him,  he  was 
ordered  to  quit  York  Place,  his  palace  in  Lon- 
don, and  retire  to  Esher,  in  the  diocese  of 
Winchester,  and  his  lands,  goods,  and  chattels 
were  declared  forfeited.  Henry  still  assured 
him  of  his  protection.  Part  of  his  revenues 
were  restored  to  him,  and  he  was  even  reinstated 
in  the  diocese  of  York.  But  Henry  did  not  con- 
tinue his  protection  long.  Toward  the  close 
of  the  year  1530  he  was  arrested  at  his  man- 
sion of  Cawood,  in  the  diocese  of  York,  whither 
he  had  retired,  and  was  ordered  to  be  conveyed 
to  London  on  a  charge  of  high  treason.  Illness 
and  mental  distress  obliged  him  to  stop  at  Lei- 
cester, where  he  was  well  received  at  the  abbey 
and  where  he  died  a  few  days  after.  Shortly 
before  his  death  he  is  said  to  have  exclaimed 
to  the  officer  appointed  to  conduct  him,  'Had  I 
but  served  God  as  diligently  as  I  have  served 
my  king,  he  would  not  have  given  me  over  in 
my  gray  hairs.*  There  has  been  considerable 
disposition  in  later  writers  to  vindicate  the 
character  of  this  minister;  and  it  must  not  be 
forgotten  that,  in  the  reign  of  Henry  VIII., 
who  had  broken  his  heart ;  of  Mary,  the  daugh- 
ter of  the  much-injured  Catharine;  and  of 
Elizabeth,  whose  mother  (Anne  Boleyn)  was 
the  chief  instrument  of  his  downfall,  scant  jus- 
tice could  be  expected  to  be  rendered  to  the 
better  traits  of  his  mixed  character.^  If  he  was 
loose  in  his  morals,  grasping  in  his  ambition, 
and  rapacious,  he  was  liberal  and  even  profuse 
toward  his  dependents,  and  in  his  patronage  of 
letters.  He  _was  enlightened  far  beyond  the 
period  in  which  he  lived.    As  a  diplomatist  it  is 
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very  difificult  to  say  whether  his  abilities  or  in- 
dustry were  the  most  remarkable,  and  it  is  to 
him  Uiat  England  is  indebted  for  the  first  notion 
of  a  vigorous  police,  and  for  a  regular  svstem 
in  the  administration  of  justice.  Consult:  *Life> 
by  Cavendish  (1641);  and  "Lives'  by  G.  How- 
ard (1824) ;  C.  Martin  (1862) ;  Williams, 
'Lives  of  the  English  Cardinals*  (1868) ;  Brew- 
er, <Reign  of  Henry  VHL*  (1884)  ;  Creighton, 
'Cardinal  Wolsey>  (1888);  Gasquet,  'The  Eve 
of  the  Reformation'  (1892);  Gairdner,  'The 
Fall  of  Cardinal  Wolsej;*  in  'Transactions  of 
the  Royal  Historical  Society'  (1899)  ;  Taunton, 
•Cardinal  Wolsey'  (1900);  and  Gairdner's 
article  in  the  'Dictionary  of  National  Biog- 
raphy.' 

Wolverhampton,  wul-ver-h5mp'tdn,  Eng- 
land, a  manufacturing  town,  the  "metropolis  of 
the  Black  Country,"  is  built  on  an  eminence 
'amid  a  network  of  railways  and  canals,  13  miles 
northwest  of  Birmingham,  and  126  northwest 
of  London.  The  town  stands  on  the  western 
edge  of  the  great  coal  and  iron  mining  district 
of  South  Staffordshire,  so  that  the  vicinity  on 
the  south  and  east  is  covered  with  collieries, 
ironstone  mines,  blast  furnaces,  forges,  iron 
foundries,  and  rolling  mills,  while  on  the  north 
and  west  there  is  pleasant  green  country.  It 
was  first  called  "Hamton,"  and  then  "Wulfrun- 
ishamton,"  after  Wulfruna,  King  Edgar's  sis- 
ter, had  founded  in  996  St.  Peter's  Church, 
which  continued  collegiate  till  1846.  Rebuilt 
during  the  13th,  14th,  and  iSth  centuries,  and 
enlarged  and  elaborately  restored.  The  church 
is  a  fine  cruciform  Gothic  edifice,  with  several 
notable  features  and  monuments.  Thc_  other 
public  buildings  are  all  modem  and  include 
the  town-hall,  corn  exchange,  market-hall,  agri- 
cultural hall,  hospital,  post-office,  art  gallery, 
drill-hall,  etc.  The  free  grammar-school,  founded 
in  1512,  occupies  handsome  new  buildings 
of  1876;  and  there  are  also  a  blue-coat  school 
(1710)  and  an  orphanage  (1850).  In  1757  Wol- 
verhampton was  described  as  "a  great  manu- 
facturing town  in  all  sorts  of  toys,  and  partic- 
ularly of  locks  in  the  greatest  perfection;  locks 
—  some  2,000,000  yearly— are  still  its  speciahy. 
The  other  manufactures  include  tin  plate,  ja- 
panned goods,  enameled  hollow  wares,  edge 
tools,  gas  and  water  tubes,  electro-plate, 
papier-mache,  chemicals,  etc.  Pop.  about 
99.000.  , 

Wolverine,  Glutton,  or  Carcajou,  a  car- 
nivorous mammal  {Gulo  luscus),  of  the  weasel 
family  (Mustelidte) ,  but  differing  greatly  in  ap- 
pearance from  the  light  and  slender  weasels 
typical  of  that  family.  The  wolverine  is  a  short, 
thick,  heavily  built  animal  about  2}^  feet  long, 
whose  short  legs,  sub-plantigrade  feet,  and  short, 
bushy  tail  add  to  a  decidedly  bear-like  aspect 
of  body.  On  the  body  and  especially  on  the  tail 
the  hair  is  long,  coarse,  and  rough,  blackish- 
brown  with  a  pair  of  yellowish  lateral  bands 
meeting  at  the  root  of  the  tail  above.  The  teeth 
are  38  in  number  and  the  molars  are  remarkable 
for  their  massiveness.  The  wolverine  is  a  north- 
em  animal  entering  the  United  States  only 
along  the  Canadian  border,  and  even  there  very 
rare. 

Apparently  there  is  no  distinction  between  the 
glutton  of  northern  Europe  and  Asia  and  the 
American  wolverine,  and  in  both  Old  and  New 


Worlds  this  brute  is  alike  hated  by  woodsmen 
and  trappers  for  its  voracity,  native  meanness, 
and  cunning.  It  has  the  reputation  of  being  the 
most  powerful  mammal  of  its  size  in  existence, 
and  in  dogged  courage  is  said  to  have  no  equaL 
Those  who  have  had  experience  with  it  place 
it  ahead  of  even  the  coyote  in  craftiness  and  the 
ingenuity  which  it  exhibits  in  finding  and  rob- 
bing the  stores  of  man  and  beast.  It  system- 
atically follows  the  lines  of  traps  set  by  fur 
hunters  and  robs  them  of  both  baits  and  cap- 
tured animals;  but  is  itself  one  of  the  most 
difficult  of  animals  to  take,  and  succeeds  in  re- 
peatedly springing  and  robbing  traps  set  for  it, 
even  when  most  cunningly  concealed.  Nor  is 
its  thieving  confined  to  things  edible ;  sometimes 
every  portable  article  in  a  camp  equipment  will 
be  carried  away  and  hidden  by  a  wolverine.  It 
devours  enormous  quantities  of  food  and  its 
European  name  indicates  that  it  is  the  type  of 
greedy  voracity.  It  lives  on  hares,  squirrels, 
beavcrs,_  mice,  foxes,  all  kinds  of  ground  birds 
and  their  eggs,  reptiles,  insects,  and  even  such 
large  game  as  reindeer,  which  it  is  enabled  to 
secure  by  its  perseverance,  great  strength,  and 
cunning.  An  expert  tree-climber,  the  wolverine 
finds  its  most  congenial  home  in  the  g^eat  north- 
era  forests,  but  its  range  extends  beyond  tiie 
tree  line  to  the  Arctic  shores.  Early  spring  is 
the  mating  season,  and  four  or  five  young  are 
bom  in  June  or  July  in  a  nest  at  the  bottom  of 
a  burrow.  The  savage  courage  with  which  the 
female  will  defend  her  young  is  almost  pro- 
verbial among  trappers,  who  dread  few  animals 
so  much  as  a  mother  wolverine  with  her  family. 
Consult  Coues,  'Fur-bearing  Animals'  (Wash- 
ington 1877). 

Wolverine  State,  a  popular  name  for  the 
State  of  Michigan,  so  called  for  its  abounding 
in  early  days  with  wolverines. 

Woman,  Education  of,  the  work  of  the 
education  of  women  is  generally  admitted  to 
have  advanced  further  in  the  United  States 
than  in  any  other  nation.  Japan  is  estab- 
lishing and  encouraging  schools  for  the  educa- 
tion of  its  girls  and  women.  In  England  and 
the  countries  of  continental  Europe,  elementary 
education  is  given  to  boys  and  girls  alike,  thoujth 
in  separate  schools.  In  the  United  States,  pub- 
lic elementary  and  secondary  education  is,  and 
from  the  first  has  been,  given  to  girls  on  the 
same  plane  and  in  the  same  schools  with  boys. 

Statistics. — In  1902  there  were  open  to 
women  319  scholarships  varying  in  value  from 
$100  to  $400  (so  of  these  exclusively  for  women) 
and  2  foreign  scholarships  (i  exclusively  for 
women)  ;  81  residence  fellowships  of  the  value 
of  $400  or  over  (18  of  these  exclusively  for 
women)  ;  24  foreign  fellowships  of  the  value  of 
$500  and  upward  (12  of  these  exclusively  for 
women).  In  1900  there  were  studying  in  the 
undergraduate  and  graduate  departments  of  co- 
educational colleges  and  universities  17,338 
women,  and  in  the  undergraduate  and  graduate 
departments  of  independent  and  affiliated  wo- 
men's colleges,  4,959  women,  women  forming 
thus  27  per  cent  of  the  total  number  of  graduate 
and  undergraduate  students.  The  22  colleges 
belonpng  to  the  Association  of  Collegiate  Alum- 
na, which  are,  on  the  whole,  the  most  important 
colleges  in  the  United  States  admitting  women, 
have  conferred  the  bachelor's  degree  on  12,804 
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women.  If  we  add  to  these  the  graduates  of 
the  Women's  College  of  Brown  University,  102 
in  number,  and  the  graduates  of  the  14  additional 
coeducational  colleges  included  in  the  58  most 
important  colleges  in  the  United  States,  we  ob- 
tain, including  those  graduating  in  1900,  a  total 
of  14,824  women  holding  the  bachelor's  degree. 
There  is  thus  formed,  even  leaving  out  of  ac- 
count the  graduates  of  the  minor  colleges,  a 
larger  body  of  educated  women  than  is  to  be 
found  in  any  other  country  in  the  world. 

Occupations. — It  is  probable  that  about  50 
per  cent  of  women  graduates  teach  for  at  least 
a  certain  number  of  years.  Of  the  705  women 
graduates  whose  occupations  were  reported  in 
the  Association  of  collegiate  alumnae  investiga- 
tion of  1883,  so  per  cent  were  then  teaching. 
Xn  189s,  of  1,082  graduates  of  Vassar  37  per 
cent  were  teaching:  2  per  cent  were  engaged  in 
graduate  study  and  3  per  cent  were  physicians 
or  studying  medicine.  In  1898,  of  171  grad- 
uates (all  living)  of  Radcliffe  College,  includ- 
ing the  class  of  1898,  49  per  cent  were  teaching ; 
8  per  cent  were  engaged  in  graduate  study;  6 
per  cent  were  studying  medicine;  17  per  cent 
■were  unmarried  and  without  professional  occu- 
pation. In  1900,  of  316  living  graduates  of 
Bryn  Mawr  College,  39  per  cent  were  teaching ; 
II  were  engaged  in  graduate  study;  6  per  cent 
were  engaged  in  executive  work  (including  4 
deans  of  colleges,  3  mistresses  of  college  halls  of 
residence)  ;  i  per  cent  were  studying  or  prac- 
tising medicine,  and  26  per  cent  were  unmar- 
ried and  without  professional  occupation.  See 
also  various  articles  under  Education. 

Woman  in  White,  The,  a  notable  novel  by 
Wilkie  Collins,  published  in  i860,  and  by  many 
is  considered  his  strongest  work. 

Woman's  Christian  Temperance  Union,  a 

reform  organization  founded  at  Cleveland, 
Ohio,  in  1874;  it  was  the  outcome  of  a  woman's 
crusade  against  the  liquor  traffic  in  the  Middle 
States  from  1870  to  187;}.  In  1903  the  «W.  C. 
T.  U.,*  as  the  orgsuiization  is  popularly  called, 
had  regular  associations  in  every  State  and  Ter- 
ritory, with  over  10,000  local  unions  and  a 
total  membership  of  500^000.  An  international 
association  was  founded  m  1883  largely  through 
the  efforts  of  Frances  E.  Willard,  and  now  has 
auxiliaries  in  40  countries  and  provinces.  The 
headquarters  of  the  American  association  are  at 
Evanston,  111.  The  white  ribbon  is  the  general 
badge  of  the  organization.  The  union  has  up- 
ward of  SO  distinct  departments  of  work,  pre- 
sided over  by  women  experts  in  various  lines. 
All  the  States  except  one  have  laws  requiring 
the  study  of  scientific  temperance  in  the  public 
schools,  and  all  these  laws  were  secured  by  the 
Woman's  Christian  Temperance  Union ;  also  the 
laws  forbidding  the  sale  of  tobacco  to  minors. 
The  first  police  matrons  and  most  industrial 
homes  for  girls  were  secured  through  the  ef- 
forts of  this  society,  as  were  the  refuges  for 
erring  women.  Laws  raising  the  age  of  con- 
sent and  providing  for  better  protection  for 
women  and  girls  have  been  enacted  by  many 
legislatures  through  the  influence  of  the  depart- 
ment for  the  promotion  of  social  purity.  See 
also  Temperance;  Temperance  Societies. 

Woman's  College  of  Baltimore.  This  in- 
stitution, situated  in  Baltimore,  Md.,  was  found- 
ed in  i^  by  the  Baltimore  Conference  of  the 


Methodist  Episcopal  Church,  as  a  memorial  of 
the  centennial  of  the  organization  of  that  Church 
in  the  city  of  Baltimore,  December  1784.  The 
Board  of  Trustees  was  incorporated  in  January 
i88s  with  the  Rev.  Bishop  Edward  G.  Andrews 
as  president.  In  April  1890  the  charter  was 
amended  and  the  powers  of  the  corporation 
were  enlarged.  Building  was  begun  immediately 
after  incorporation  and  the  doors  were  openei 
to  students  in  September  1888,  under  the  presi- 
dency of  William  H.  Hopkins,  Ph.D.  In  1890 
Dr.  Hopkins  resigned  the  presidency  to  take 
the  chair  of  Latin,  and  the  Rev.  John  Franklin 
Goucher,  LL.D.,  was  made  president.  President 
Goucher,  in  addition  to  his  services  to  the  insti- 
tution, has  been  a  large  benefactor.  The  prin- 
cipal building,  named  Goucher  Hall,  was  his  gift, 
and  his  total  contribution  amounts  to  nearly 
half  a  million. 

The  estimated  value  of  the  grounds,  build- 
ings, equipment  and  endowments  is  about  a  mil- 
lion and  a  half  of  dollars.  Two  buildings,  one 
for  instruction  and  one  for  residence,  have  been 
assigned  to  the  use  of  the  Girls'  Latin  School 
of  Baltimore,  which  is  preparatory  to  the  Col- 
lege. 

The  college  is  organized  with  the  usual  de- 
partments. Direction  and  discipline  are  in  the 
hands  of  a  Board  of  Control  composed  of  the 
heads  of  departments.  The  standards  of  en- 
trance are  represented  by  a  high-school  course 
of  four  years,  containin^r  Latin,  German  or 
French,  English,  rhetoric,  composition  and 
literature,  history,  algebra,  olane  geometry  and 
a  science  with  adequate  laboratory  facilities. 
The  course  of  study  is  usually  taken  in  four 
years.  About  one  third  of  the  work  is  required, 
the  remainder  is  elective  in  groups.  Graduation 
is  conditioned  upon  the  completion  of  sixty  year- 
hours,  whatever  the  elective  group,  and  the  de- 
gree of  Bachelor  of  Arts  is  the  only  first  degree 
bestowed.  The  degree  of  Master  of  Arts  is  be- 
stowed upon  the  completion  of  adiditional  studies 
demanding  a  year  in  residence  or  three  years  in 
absentia  with  yearly  examinations.  Marked  at- 
tention is  given  to  the  hygienic  and  physical 
training  of  the  students  and  the  health  record  of 
the  college  has  attracted  attention.  Discipline 
is  liberal,  interfering  with  the  freedom  of  the 
students  only  in  so  far  as  may  seem  necessary 
for  the  maintenance  of  institutional  routine,  the 
forming  of  healthful  habits,  the  securing  of  con- 
ditions favorable  for  study  and  the  furnishing  of 
moral  safeguards.  John  B.  Van  Meter, 
Dean  of  the  College. 

Woman's  Relief  Corps,  an  organization 
created  by  the  mothers,  wives,  daughters,  and 
sisters  of  Union  soldiers  of  the  Civil  War  of 
1861-^,  for  the  purpose  of  aiding  and  assisting 
the  Grand  Army  of  the  Republic,  and  to  "per- 
petuate the  memory  of  their  heroic  dead,'  to 
"extend  needful  aid  to  the  widows  and  or- 
phans,' to  ^cherish  and  emulate  the  deeds  of 
our  army  nurses.*  In  1903  there  were  3,106 
corps  and  146,000  members. 

Womb,  The,  and  its  Diseases.  The  womb 
or  uterus  is  one  of  the  generative  organs  of 
the  female.  In  its  cavity  the  impregnated 
ovum  is  received,  retained,  and  supported  dur- 
ing the  development  of  the  foetus,  and  from 
this  cavity  the  child  is  expelled  at  the  time  of 
parturition.  In  the  virgin,  the  womb  is  pear- 
shaped,  flattened  from  before  backward,  and  is 
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about  3  inches  in  length.  It  is  divided  into 
body  and  neck.  The  fundus  or  upper  extremity 
of  tlie  body  is  broad  and  convex,  and  is  directed 
forward.  From  this  portion  the  body  gradually 
narrows  to  the  neck,  the  lower  rounded  and 
constricted  portion  of  the  womb,  which  is  di- 
rected downward  and  backward  in  the  line  of 
the  axis  of  the  inlet  of  the  pelvis,  and  around 
its  circumference  is  attached  to  the  upper  end 
of  the  vagina. 

The  womb  is  situated  in  the  cavity  of  the 
pelvis,  between  thebladderand  the  rectum,  and 
IS  retained  in  position  by  ligaments,  which  in  a 
normal  condition  of  the  parts  also  allow  free 
movements  of  the  womb  during  respiration, 
muscular  exercise,  and  change  of  posture. 
The  ligaments  are  the  two  lateral  or  broad 
ligaments  which  pass  from  the  sides  of  the 
womb  to  the  lateral  walls  of  the  pelvis ;  the  two 
round  ligaments  which  are  attached  at  the  upper 
angles  of  the  womb,  one  on  each  side,  and  pass 
out  through  the  internal  abdominal  rings  to 
end  in  the  labia  majora;  the  two  anterior  liga- 
ments or  folds  of  peritonaeum  between  the  neck 
of  the  womb  and  the  bladder ;  and  the  two  pos- 
terior ligaments  or  folds  between  the  womb 
and  the  rectum.  The  womb  is  a  muscular  or- 
gan, consisting  of  bundles  of  unstriped  muscu- 
lar fibres,  arranged  in  layers  intermixed  with 
areolar  tissue,  blood-vessels,  lymphatics,  and 
nerves.  A  serous  coat  derived  from  the  peri- 
tonaeum covers  the  posterior  surface  of  the 
body  of  the  womb  and  the  upper  three  fourths 
of  its  anterior  surface.  The  cavity  of  the  womb 
is  triangular  and  flattened  from  before  back- 
ward, its  base  being  toward  the  fundus,  and  is 
lined  with  mucous  membrane,  having  ciliated 
epithelium  at  its  upper  portion.  This  mucous 
coat  contains  the  uterine  glands,  and  is  con- 
tinuous with  the  mucous  membrane  lining  the 
vagina,  and  connects  with  the  _  peritonaeum 
through  the  orifices  of  the  Fallopian  tubes  or 
oviducts,^  one  orifice  at  each  superior  angle  of 
the  uterine  cavity.  The  two  Fallopian  tubes 
(q.v.)  are  appendages  of  the  uterus  attached  to 
its  superior  angles,  and  convey  the  ova  from 
the  ovaries  (attached  to  the  broad  ligaments) 
to  the  cavity  of  the  womb.  At  the  inferior 
angle  of  this  cavity  is  a  small  constricted  open- 
ing, the  internal  orifice,  which  leads  into  the 
cavity  of  the  cervix.  At  the  vaginal  extrem- 
ity of  the  uterus  is  a  transverse  aperture,  the 
OS  uteri  or  external  orifice. 

The  womb  is  subject  to  cancerous,  fibroid, 
fibrous,  and  cystic  tumors  and  polypi,  to  in- 
flammatory affections  of  the  mucous  lining  and 
the  parenchyma,  such  as  endometritis  and  me- 
tritis of  the  neck  or  body  of  the  uterus;  to 
ulceration  of  the  os  and  cervix  uteri, 
and  to  displacement  (prolapsus  _  or  falling 
of  the  womb),  versions,  and  flexions.^  The 
causes  of  endometritis  are  direct  injuries  (as 
from  pessaries,  chemical  irritants,  etc.)',  in- 
flammation of  the  vagina,  interference  with  the 
menstrual  flow,  etc.;  of  metritis,  mechanical 
and  other  injuries,  sudden  suppression  of  the 
menstrual  flow,  endometritis,  and  morbid 
growths.  Ulceration  is  usually  a  complication 
of  endometritis.  Among  the  causes  are  uterine 
displacements  causing  friction  against  ':he  cer- 
vix, abuse  of  sexual  intercourse,  vaginal  or 
uterine  leucorrhoea,  the  use  of  pessaries,  and  in- 
juries in  parturition.  Displacements  of  the 
uterus    are    quite    common,   and    among   their 


causes  are:  (i)  increase  in  weight  of  the 
uterus  from  inflanunation  or  congestion,  tumors, 
pregnancy,  fluid  retained  in  the  cavity,  etc.; 
(2)  weakening  of  the  uterine  supports  from 
rupture  of  the  perinaeum,  loss  of  tone  of  vaginal 
walls,  laxity  of  uterine  ligaments,  and  degenera- 
tion of  uterine  tissue;  (3)  influences  pressing 
the  uterus  out  of  place,  such  as  tight  clothing 
at  the  waist,  the  weight  of  heavy  clothing  on  the 
abdomen,  muscular  efforts,  such  as  lifting  and 
straining,  abdominal  tumors,  distended  bladder, 
etc. ;  (4)  traction  on  the  uterus,  from  deposits 
of  lymph  in  pelvic  areolar  tissue,  cicatrices  in 
vaginal  walls,  shortening  of  uterine  ligaments, 
etc  Flexions  of  the  uterus  are  bendings  of 
it  forward,  backward,  or  to  either  side,  known 
as  anteversion,  retroversion,  etc.  A  prolap- 
sus is  a  falling' or  descent  of  the  uterus  into  the 
pelvic  cavity,  or  the  prolapsed  organ  may  pro- 
trude from_  the  body  at  the  vulvar  orifice.  The 
first  form  is  known  as  incomplete  prolapsus,  the 
latter  as  complete  prolapsus.  The  symptoms 
of  uterine  diseases  include  leucorrhoea,  pain  in 
the  small  of  the  back,  dragging  sensations,  a 
feeling  of  weight  and  heaviness,  interference 
with  the  functions  of  the  bladder  and  recmm, 
dyspepsia,  and  despondency.  See  Embryol- 
ogy; Menstruation;  Obstetrics;  Ovary. 

Wom'bat,  a  burrowing  marsupial  of  the 
phalanger  famil;^  and  genus  Phascolomys,  na- 
tives of  Australia  and  Tasmania.  The  species 
most  commonly  known  {P.  wombat)  is  2  to  3 
feet  long,  with  a  very,  short  tail,  clumsy  form, 
stout  limbs,  blunt  muzzle  and  rough  hair  of 
variable  tint.  In  their  general  form  and  actions 
the  wombats  resemble  small  bears,  having  a 
similar  shuffling  plantigrade  walk;  but  they  are 
even  shorter  in  the  legs  and  broader  in  the  back 
than  those  animals.  The  dentition  resembles 
that  of  rodents.  They  live  on  the  ground  and 
in  burrows  or  holes  among  rocks,  feeding  on 
roots,  grass,  and  other  vegetable  substances. 
They  sleep  in  the  day,  seeking  their  food  at 
night,  and  are  usually  gentle  in  their  habits, 
though  their  large  chisel-like  incisors  enable 
them  to  bite  strongly  if  provoked.  Wombats 
exhibit  small  intelligence,  but  are  gentle,  and 
capable  of  domestication  to  a  limited  extent. 
They  are  hunted  for  their  flesh,  which  is  highly 
esteemed,  and  is  said  to  resemble  pork. 

Several  species  exist,  besides  the  one  above 
mentioned.  P.  ursinus  is  brownish  gray,  like 
the  third  species,  the  hairy-nosed  wombat  (P. 
latifrons),  which  differs  from  the  other  two  in 
having  smooth  silky  fur,  a  hairy  muzzle,  and 
large  pointed  ears.  It  inhabits  southern  Aus- 
tralia. The  largest  living  wombat  (P.  tnitchelli) 
is  about  three  feet  long,  but  remains  of  a  large 
extinct  genus  (Phascolonus),  which  must  have 
been  nearly  as  large  as  a  tapir,  have  been  found 
in  Queensland.  Consult  authorities  mentione4 
under  Marsupials. 

Wombwell,  woom'wel,  England,  a  town  in 
the  West  Riding  of  Yorkshire,  about  five  miles 
southeast  of  Bamsley,  with  extensive  coal  mines 
in  the  neighborhood. 

Women  in  the  Industries  and  Professions. 
In  the  United  States  the  proportion  of  the  women 
of  the  country  who  engage  in  gainful  occupations 
has  increased  enormously  in  the  last  decade  and 
is  still  largely  on  the  increase.  This  percentage 
differs  in  the  various  States;  in  New  England  it 
rises  almost  to  30  per  cent,  while  in  the  West  it 
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is  only  from  lo  to  15  per  cent.  These  figures 
include  all  gainful  occupations,  from  household 
and  factory  work  to  the  higher  professions. 

According  to  the  census  of  1900,  1,031,760 
■women  and  4,121,006  men  were  employed  in 
-manufacturing  trades  in  the  United  States. 

The  increased  facilities  for  women's  profes- 
sional training  and  the  natural  ambition  and 
independence  of  the  American  woman  have 
lured  more  and  more  women  of  intelligence  into 
the  higher  branches  of  work.  In  commercial 
pursuits,  such  as  clerking  and  stenography,  over 
500,000  women  are  employed;  in  industrial  pur- 
suits, 1,300,000:  in  the  servant  class,  2,095,000, 
and  in  agricultural  work  about  1,000,000.  Of 
these  last,  a  large  proportion  are  negresses  in  the 
Southern  States,  working  in  the  cotton  fields. 
Under  the  heading  of  servants  are  included  about 
100,000  women  who  work  in  laundries. 

VVomen  in  professional  life  hold  a  better  posi- 
tion in  the  United  States  than  in  any  other 
•country.  They  are  recognized  in  the  various 
professions  and  stand,  in  cases  where  they  have 
done  good  work,  often  on  a  level  with  men. 
Women  lawyers  plead  in  court  with  the  same 
tights  as  men,  and  some  few  women  lawyers 
have  argued  cases  before  Courts  of  Appeal. 
Women  physicians  are  accorded  the  same  rights 
as  men,  and  are  called  in  consultation  and  ad- 
mitted as  equals  in  surgical  cases.  In  New 
York  City  one  woman  upheld  her  right  to  ac- 
quire the  experience  to  be  gained  by  doing  am- 
bulance duty  and  gained  her  point,  that  she 
'iad  the  same  right  as  men  to  do  such  work. 
Women  librarians  are  many  and  highly  appreci- 
ated, and  some  few  women  preachers  have  been 
successful. 

Among  teachers  many  more  women  than  men 
is  the  rule  all  over  the  world.  Men  receive 
higher  pay  than  women  for  teaching,  as  a  rule, 
but  usually  this  is  for  what  is  considered  a  higher 
grade  of  work  or  a  more  difficult  kind  of  teach- 
ing. Women  principals  receive  the  same  pay  as 
men  in  the  same  positions.  On  the  whole  the 
rule  of  'equal  pay  for  equal  work*  is  not  con- 
sidered to  have  been  as  yet  fairly  applied  to  the 
teacher's  profession,  however.  The  fact  that 
men  more  often  have  some  one  besides  them- 
selves to  support,  and  that  the  opposite  is  most 
frequently  true  of  women,  is  apparently  the  main 
-cause  of  this  seeming  injustice. 

The  professional  women  are  to  a  g^reat  extent 
located  in  the  large  cities,  as  naturally  are  also 
those  engaged  in  commercial  pursuits.  The  in- 
dustrial trades  are  mostly  concentrated  in  Mas- 
sachusetts, Connecticut,  New  York,  New  Jersey, 
Ohio,  and  Illinois,  while  there  are  some  large 
•cotton  factories  in  the  South.  The  agricultural 
women  workers  are  scattered  all  through  the 
country,  but  many  of  them  are  located,  as  above 
stated,  in  the  South. 

The  average  age  at  which  girls  go  to  work, 
including  in  the  census  all  branches,  is  fourteen 
/ears.  In  parts  of  the  South,  children  are  still 
employed  in  mills,  which  keeps  the  average  age 
low.  The  average  age  of  working  women  in  this 
country  is  twenty-two  years.  Of  the  great  army 
of  women  workers,  about  two-thirds  are  under 
twenty-five  years  of  age  and  one-half  are  under 
twenty-one  years.  Taking  a  census  of  all  pro- 
fessions and  industries,  two-thirds  of  the  women 
are  single  and  one-third  are  married. 

The  proportion  of  married  and  single  women 
in  different  branches  of  work  varies  greatly. 


In  the  servant  class,  79  per  cent  are  single. 

In  manufacturing  and  mechanical  work,  78 
per  cent  are  single. 

Among  dressmakers  (of  whom  there  are 
nearly  350,000) ,  69  per  cent  are  single. 

In  commercial  branches,  90  per  cent  are 
single. 

In  the  professions,  87  per  cent  are  single. 

Young  girls  are  employed  in  the  following 
occupations,  the  proportion  of  girls  under  sixteen 
years  being  given: 

Knitting  mills 18  per  cent 

Silk  mills t8  per  cent 

Paper  box-making  >6  per  cent 

Confectionery 15  per  cent 

Sweatshops , 11  percent 

Shirts,  collars,  and  ctufs to  per  cent 

In  all  the  textile  trades  the  percentage  of 
women  employed  varies  from  49  per  cent  to  73 
per  cent  in  the  different  mills. 

Bookbinders  5a  per  cent  are  women 

Glon  makers 63  per  cent  are  women 

Tobacco  workers 67  per  cent  are  women 

Corset  makers 89  per  cent  are  women 

Artiticial  flower  makers 84  per  cent  are  women 

Paper-box  makers 83  per  cent  are  women 

Lace  and  embroidery  makers  . .  70  per  cent  are  women 

Shirt,  collar,  and  cud  makers . .  78  per  cent  are  women 

The  average  wages  for  women  over  sixteen  in 
the  various  trades  and  industries  are  from  $4  to 
$6  a  week  while  working,  but  in  all  trades  there 
are  slack  seasons  of  varying  length.  The  lowest 
wages  seem  to  be  paid  to  the  tobacco  and  candy 
workers,  while  workers  in  rubber  have  a  medium 
wage  of  $7.  This  is  according  to  the  census  of 
1900. 

In  almost  all  cases  it  is  found  that  for  the  same 
work  women  receive  smaller  pay  than  men  do. 
The  reasons  for  this  are  given  by  writers  on  eco- 
nomics, who  have  made  a  careful  study  of  the 
subject,  as  'Because  women  cannot  work  so 
hard  nor  so  well,*  'Because  women  can  live  on 
less  than  men  can,*  and  'Because  it  is  more 
difficult  for  women  to  get  wage-work,  so  they 
must  take  what  work  and  what  money  they  can 
get.*  One  writer  says  that  'Women  do  not  on 
the  average  work  so  hard  nor  so  well  as  men,  so 
that  if  wages  were  paid  with  sole  reference  to 
quantity  and  quality  of  the  product  of  labor 
women  would  get  less.  This  inferiority  in  the 
net  efficiency  of  women's  labor  is  partly  due  to 
physical,  partly  to  social  causes.  *  The  result  of 
careful  investigation  is  the  opinion — or  convic- 
tion—  that  the  work  of  women,  in  all  trades 
where  strength  counts,  is  inferior,  while  there 
are  some  few  branches  of  textile  work  and  book- 
binding and,  of  course,  other  trades,  such  as 
dressmaking  and  millinery,  in  which  the  supe- 
rior deftness  and  finger-skill  of  the  woman  more 
than  balance  the  inferiority  in  strength.  In  his 
book  on  'America's  Working  People,*  Charles 
Spahr  speaks  of  mills  in  New  England  where 
women  were  preferred  to  men  because  of  this 
deftness,  and  for  that  reason  the  men  were 
obliged  to  do  the  home  work  of  the  family  —  a 
condition  he  much  deplores. 

Hobson,  in  <The  Evolution  of  Modern  Capi- 
talism.' speaking  of  the  textile  trades  in  Eng- 
land—and, naturally,  the  same  conclusions  will 
apply  to  women  in  all  countries  —  says:  'Even 
when  we  take  those  kinds  of  work  where  skill 
seems  least  dependent  upon  physical  force,  men 
have  generally  some  advantage  in  productivity, 
though  a  smaller  one.  There  are  cases  in  which 
this  does  not  seem  to  be  the  case,  as  in  the  weav- 
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ing  industries  of  Lancashire  and  part  of  York- 
shire, where  women  not  merely  receive  the  same 
piece  wages,  but  earn  weekly  wages,  which,  after 
making  allowances  for  sickness  and  irregularity, 
indicate  that  in  quantity  and  quality  of  work  they 
are  upon  a  level  with  men.  * 

These,  however,  are  not  considered  by  stu- 
dents of  the  subject  the  sole  causes  of  the  com- 
parative inefficiency  of  women.  That  *  making 
allowances*  quoted  above  is  one  key  to  the 
situation.  That  women  do  not,  as  a  rule,  go 
into  their  work  with  the  same  strength  of  pur- 
pose as  men;  that  they  are  much  more  liable  — 
the  factory  class  of  women,  at  least  — to  allow 
minor  physical  or  social  causes  to  make  them  ir- 
regular; that  they  more  often  than  otherwise  con- 
sider their  work  merely  as  a  temporary  bridge 
over  hard  times  or  the  period  of  waiting  until 
marriage  makes  it  unnecessary,  —  these  causes 
militate  greatly  against  them  as  a  class. 

A  large  proportion  of  women  in  the  industrial 
class  marry  young  and  are  only  working  tempo- 
rarily. In  cases  where  conditions  are  different — 
in  the  professions  or  even  in  trades  where  careful 
training  is  necessary,  where  there  is  more  room 
for  pride  in  the  work  —  the  standard  of  efficiency 
among  women  is  higher  and  there  is  a  much 
nearer  approach  to  equal  pay  for  equal  work.  In 
America  especially  triis  is  true,  for,  while  the 
American  young  woman  is  not  in  any  way  averse 
(o  marriage,  she  does  not  to  so  great  an  extent 
consider  it  the  aim  and  end  of  life  as  do  her 
foreign  cousins.  More  independence  of  spirit, 
fostered  by  the  essentially  American  belief  in 
the  equality  of  the  sexes,  has  given  the  average 
American  girl  the  desire  to  be  able,  if  necessary, 
to  take  care  of  herself. 

More  girls  are  trained  to  a  profession,  or  at 
least  to  some  possible  means  of  livelihood,  than 
was  ever  before  the  case.  The  woman  who, 
when  misfortune  came,  settled  down  to  a  de- 
pendent existence,  looking  to  some  male  relative 
for  support,  is  a  thing  of  the  past. 

Statistics  prove  that  women  are  more  often 
absent  from  work  owing  to  sickness  and  home 
demands  than  are  men.  That  the  former  disad- 
vantage under  which  they  labor  may  be  removed 
by  physical  training  and  proper  exercise  and  by  a 
higher  standard  of  diet  is  the  belief  of  physical 
cuTturists,  and  that  the  latter  is  merely  a  volun- 
tary disadvantage  in  most  cases  is  quite  sure. 

_  The  average  age  at  which  women  in  the  indus- 
trial class  marry  in  America  is  twenty-two  years, 
and  many  marry  at  twenty  and  twenty-one  years, 
or  even  younger.  With  this  prospect  of  early 
marriage  the  average  woman  has  no  interest  in 
organization.  It  does  not  seem  worth  while  to 
her  to  organize  and  make  herself  subject  to  union 
rules.  Strikes  might  put  her  out  of  work  for 
much  of  the  short  period  of  her  life  that  she  is 
planning  to  give  to  wage-work.  This  idea  of 
matrimony  in  the  scheme  of  life  is,  in  some 
classes,  so  strong  a  factor  that  the  girls  choose 
their  occupations  with  an  eye  to  it.  The  oppor- 
tunities of  meeting  young  men  and  the  social 
standing  of  the  different  trades  or  occupations 
count  for  much.  Clerks  in  shops  are  considered 
most  fortunate  as  to  position,  factory  workers 
next  (with  certain  manufacturers  standing  higher 
than  others,  this  being  usually  determined  by  the 
rate  of  wages  paid) ,  and  domestic  labor  lowest. 

The  large  number  of  women  workers  in 
America  is  said  by  students  to  be  due  to  the 
increased  cost  of  necessities  and  the  greater  de- 


mand for  luxury  in  the  scale  of  living  —  better 
homes,  better  clothing,  better  social  opportuni- 
ties. This  increased  demand  gives  work  in  the 
production  of  the  articles  demanded.  But,  on 
the  other  hand,  the  desire  for  luxuries  and  the 
rush  to  obtain  them  have  their  bad  effect  and  do 
not  show  a  tendency  to  improve  the  industrial 
position  of  women. 

In  <The  Evolution  of  Modern  Capitalism*  the 
author  says  that  causes  which  may  lead  to  in- 
creased employment  and  better  pay  for  women 
are  the  growth  of  restrictions  about  hours,  etc., 
imposed  by  the  men's  unions;  the  evolution  of 
machinery  suited  to  women's  handling;  the 
breakdown  of  prejudices  excluding  women  from 
many  occupations;  improved  transportation  facil- 
ities, enabling  women  to  take  work  at  greater 
distances  from  home;  the  recognition  by  a  grow- 
ing number  of  women  thai  matrimony  is  not  the 
only  career  open  to  them,  and  that  industry  is 
more  dignified  than  waiting. 

On  the  other  hand,  women  as  a  rule  have  only 
themselves  to  support.  They  need  little,  and  in 
the  stress  of  competition  they  take  less  wages 
than  they  should,  because  they  need  less  than 
men.  This  keeps  down  the  level  of  wages. 
•  Women  living  at  home  will  often  work  for 
a  few  shillings  a  week  to  spend  in  dress  and 
amusements,  utterly  regardless  of  the  fact  that 
they  may  thus  be  setting  the  wage  below  the 
starvation  point  for  those  unfortunate  competi- 
tors who  are  wholly  dependent  on  their  earnings 
for  a  living. »  This  is  said  of  English  workers, 
and  the  same  cause  is  working  even  more  for- 
cibly, perhaps,  in  the  United  States.  Mrs.  Van 
Vorst,  .in  <The  Woman  Who  Toils,  >  claims  to 
have  found  *a  large  proportion  of  girls  working 
in  factories  who  work  merely  for  pin-money,  or 
money  for  luxuries  of  dress  and  amusements. » 
She  says:  'The  men  were. all  bread-winners; 
they  worked  because  they  needed  the  money  to 
live;  they  supported  entirely  the  woman  —  wife 
or  mother  —  of  the  household  who  did  not  work. 
In  many  cases  tliey  contributed  to  the  support  of 
even  the  wage-earning  females  of  the  family;  the 
woman  who  does  not  work  when  she  does  not 
need  to  work  is  provided  for. » 

It  is  this  writer's  conclusion  that  there  are 
two  distinct  classes  of  working  women  —  those 
who  must  be  self-supporting  and  those  who  work 
in  factories  in  order  to  be  more  independent  than 
at  home,  to  meet  the  men  and  to  amuse  them- 
selves and  have  money  for  dress. 

In  a  report  of  a  special  committee  appointed 
in  New  York  to  inquire  into  the  condition  of 
100,000  families  who  were,  in  each  instance,  de- 
pendent on  a  woman's  average  earnings  of  sixty 
cents  a  day,  it  was  stated  that  *the  prevailing 
low  wage,  inadequate  to  the  support  of  labor,  is 
due  to  the  fact  that  in  the  establishments  em- 
ploying woman  labor,  a  great  majority  of  the 
workers  are  only  partly  dependent  on  their  earn- 
ings for  a  livelihood.*  Mrs.  F.  McD.  Thomp- 
son, in  commenting  on  this  report,  says:  *So 
large  a  number  as  100,000  women,  by  accident 
laboring  under  the  necessity  of  earning  a  liveli- 
hood, were  still  outnumbered  and  had  their 
wages  fixed  by  the  normal  woman  — the  woman 
wholly  or  in  part  supported  by  others.  * 

*The  only  industrial  unit  complicating  the 
problem,*  Mrs.  Van  Vorst  says,  'is  the  girl 
who  confessedly  has  all  the  money  she  needs 
but  not  all  she  wants.* 

These  girls  can  afford  to  accept  less  than  liv- 
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ing  wages,  and  because  of  their  independence 
can  aflFord  to  stay  away  from  work  because  of 
slight  indisposition  or  a  desire  for  amusement. 
Thus  the^  give  women  as  a  class  the  reputation 
of  being  irregular  and  undependabie. 

Mrs.  Van  Vorst,  as  a  method  of  removing 
this  stumbling  block  from  the  path  of  the  real 
worker,  suggests  the  formation  of  classes  in  the 
industrial  arts,  where  women  who  wish  to  work 
although  they  do  not  need  the  money  may  be 
taught.  Thus  their  minds  and  tastes  may  be  im- 
proved and  at  the  same  time  they  may  be  earning 
some  money  through  the  salability  of  their  work. 
Lace-making,  hand-weaving,  embroidery,  book- 
binding by  hand,  wood-carving,  and  such  indus- 
tries may  be  taught,  and  the  work  be  carried  on 
in  their  homes  by  the  graduates  of  such  classes, 
thus  giving  them  occupation  without  competition 
with  men  or  interference  with  the  women  who 
must  work  for  living  wages. 

Such  classes  already  exist  at  the  Simmons 
School  in  Boston,  and  at  Columbia  University  in 
New  York,  and  Hull  House  in  Chicago,  and 
others  are  forming.  Abroad,  many  women  of 
wealth  and  influence,  even  royal  women,  have 
founded  schools  for  such  work  among  women. 
The  lace-making  schools  especially  are  famous. 
All  through  the  United  States  there  has  been, 
partially  along  this  line  of  thought,  a  great  re- 
vival of  cottage  industries.  Men  and  women  of 
means  and  artistic  ability  are  fostering  the  revival 
of  the  old-time  hand  industries  such  as  dyeing, 
hand-weaving  of  cloth,  rug  and  carpet-making, 
basket-making,  etc.  Societies  for  increasing  the 
knowledge  of  the  often  isolated  home-workers 
and  for  encouraging  them  in  improving  their 
output,  and  also  for' the  purpose  of  bringing  them 
into  touch  with  a  market  for  their  wares,  have 
been  started  in  all  sections  of  the  country,  but 
noticeably  in  New  England  and  through  the 
mountain  regions  of  the  Southern  States.  Thus 
by  those  who  appreciated  the  value  of  the  hand- 
work which  had  so  largely  fallen  into  abeyance  a 
market  has  been  found  for  the  work  of  these 
women  so  they  can  labor  in  their  own  homes  and 
earn  a  good  return  for  their  labor. 

Free  employment  agencies,  under  government 
control,  have  been  organized  in  most  of  the  cities 
of  any  size,  and  through  these  many  of  the  old 
abuses,  especially  those  connected  with  house- 
hold work,  have  been  mitigated.  These  employ- 
ment agencies  are  instrumental  also  in  helping 
men  to  find  work  at  their  trades,  but  they  are 
most  important  to  the  women  of  the  servant 
class,  both  native  and  foreign-born.  The  Bu- 
reaus of  Household  Research  in  various  cities 
have  taken  up  the  domestic  service  problem  in 
many  phases  for  careful  study.  In  Boston  and 
in  other  cities,  training  schools  for  house-work- 
ers have  been  established. 

Along  the  industrial  and  commercial  line, 
philanthropic  and  public-spirited  women  are 
striving  to  improve  the  working  conditions  of 
women.  The  Consumers'  League,  which  has 
branches  all  over  the  country,  has  by  influence 
»nd  persuasive  force  made  its  rules  of  fair  treat- 
ment for  women  a  household  word  among  peo- 
ple of  the  better  class.  Those  who  understand 
the  principles  for  which  this  league  is  working — 
perfect  sanitary  conditions,  fair  wages,  fair  hours, 
justice  and  mercy— will  buy  only  of  houses  which 
conform  to  these  rules. 

New  York  City,  where  the  largest  number  of 
women  are  employed,  is  a  fair  test  of  the  propor- 


tion of  women  in  various  branches  of  industry. 
They  are  as  follows: 

In  machine  gaiment-makiog 46,000 

In  band  garment-making 15,000 

In  tobacco  work 0,000 

In  printing  trades 8,000 

In  confecuonery  and  bakeries 4,ooo 

In  textile  work 5,000 

In  artificial  flowers,  etc...............  3,000 

In  boots  and  shoes 1,700 

In  ftirs  and  fur  work  .................  1,500 

In  cord  and  twine 1,300 

In  leather  goods 1,000 

Qerks,  stenographers,  etc 25,000 

In  laundries 30,000 

This  is  exclusive  of  the  professions  and  house- 
hold work,  in  which,  of  course,  New  York  takes 
the  lead  also. 

Factory  conditions  in  America  are,  as  a  whole, 
good.  They  are  said  by  experts  to  be  ahead  of 
the  laws,  —  this  because  the  cost  of  labor  is  so 
great  here  that  economy  is  best  served  by  giving 
the  workers  as  good  physical  surroundings  as  pos- 
sible. This  applies  to  factories  where  women  are 
employed  as  well  as  to  those  where  there  are  only 
men. 

The  approximate  number  of  working  women 
in  the  leading  States  is  computed  as  follows: 

New  York 672,045 

Pennsylvania  431,537 

Massachusetts 330,000 

Illinois 394,600 

Ohio 346,000 

New  Jersey 154.500 

Miasotiri 154,535 

Michigan 133,600 

Minnesota 96.900 

Wisconsin 1 16.000 

Indiana 116,700 

Maryland 09.000 

Connecticut   88,000 

California 87,900 

Kansas 55>5oo 

Rhode  Island 53,000 

Georgia 37>58i 

In  England  during  the  last  half  century  the 
use  of  machinery  has  enormously  increased,  and 
apparently  the  number  of  employees  has  been 
proportionately  reduced.  The  number  of  persons 
employed  has  really  increased,  but  not  in  propor- 
tion to  the  increase  in  manufacturing,  because  of 
the  added  machinery  which  requires  less  hand- 
work. The  machinery  becomes,  with  each  new 
improvement,  more  and  more  automatic,  and 
male  labor  has  been  largely  and  rapidly  displaced 
by  female  labor  in  some  trades,  especially  the 
textile  trades.  In  no  other  trade  in  England  are 
women  to  any  extent  organized,  but  in  the  tex- 
tile mills  about  1 10,000  women  are  enrolled  in  the 
unions,  while  only  12,000  are  enrolled  of  all  other 
trades  combined. 

As  to  organization  among  women,  the  move- 
ment may  be  said  to  be  well  started,  but  as  yet 
no  great  results  have  been  accomplished.  Of  the 
5,000,000  women  workers,  only  about  100,000  are 
organized  in  America.  The  best  results  of  the 
work  of  organizers  is  seen  in  Chicago.  There, 
according  to  recent  reports,  30,000  women  are 
organized  in  labor  unions  alone  and  30,000  more 
in  unions  with  men.  But  this  60,000  represents 
only  a  small  proportion  of  the  300,000  women 
engaged  in  gainful  occupations  in  the  State  of 
Illinois,  a  large  proportion  of  whom  are  located 
in  Chicago.  The  unions  are  strong,  and  those 
which  consist  only  of  women  are  doing  active 
work.  There  are  many  good  organizers  and 
speakers  among  the  women,  and  the  rank  and 
file  of  the  unions  are  loyal  and  earnest.    In  one 
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branch  of  garment-making,  where  much  of  the 
work  has  heretofore  been  done  by  women  in 
their  homes,  often  under  most  unsanitary  condi- 
tions, the  organizers  have  succeeded  in  convin- 
cing the  women  that  the  work  could  be  done 
better  and  with  better  financial  returns  in  shops 
and  under  recognized  union  conditions.  These 
union  women  now  refuse  to  work  with  young 
girls  under  sixteen  years  of  age  and  refuse  also 
to  allow  children  of  school  age  to  be  employed 
in  any  way  during  school  hours. 

The  Woman's  National  Trade  Union  League, 
officered  partly  by  women  of  the  leisure  class 
and  partly  by  the  actual  workers,  has  branches 
in  several  of  the  large  cities  and  is  carrying 
on  a  vigorous  campaign  of  organizing  work 
and  education.  The  League  is  sending  out 
speakers  to  address  women's  club  meetings,  in 
order  to  persuade  women  of  the  leisure  class 
to  help  their  sisters  of  the  working  world  to 
better  their  conditions. 

Anna  P.  Paret, 
of  'Harper's  Bazar*,  New  York. 

Women,   Legal   and   Political   Status   of. 

Of  all  the  anomalies  which  the  progress  of 
civilization  presents,  none  is  more  wonderful 
than  the  history  of  women.  Long  held  as  an 
articleof  barter  and  trade,  considered  even  in  our 
own  time  rather  as  something  to  be  possessed 
than  as  capable  of  possessing,  the  sex  has  yet, 
in  the  persons  of  individuals,  been  beloved, 
honored,  idealized,  crowned,  and  worshipped. 
The  Christian  dispensation  has  made  woman 
a  partaker  in  the  great  things  of  human  des- 
tiny. Modern  democracy  has  found  it  impos- 
sible to  exclude  her  from  its  benefits  and  digni- 
ties. Finally,  in  a  country  in  which  education 
has  come  to  be  recognized  as  the  only  safeguard 
of  public  institutions,  the  privileges  of  instruc- 
tion have  been  fully  secured  to  her,  and  the  im- 
munities of  ignorance  have  ceased  to  be  con- 
sidered as  her  peculiar  perquisite.  This  progress, 
slow  in  its  inception,  long  continued  to  be  al- 
most imperceptible.  We  may  even  say  that  at 
the  beginning  of  the  19th  century  the  legal  posi- 
tion of  woman  was  one  of  passive  endurance. 
In  privileged  circles  and  among  good  people  this 
was  not  often  nor  generally  realized ;  but  where 
manners  were  rude  and  where  the  limitations 
of  poverty  were  felt,  wives,  and  daughters  be- 
came painfully  aware  of  their  pitiful  condition 
before  the  law.  Mothers  did  not  own  their 
children,  nor  the  very  garments  which  they 
wore.  Any  money  that  a  married  woman  could 
earn  or  inherit  became  the  property  of  her  hus- 
band, and  could  be  taken  to  pay  his  debts.  In 
most  departments  of  labor,  moreover,  a  dis- 
crimination was  made  against  women  workers, 
and  in  the  few  employments  in  which  they 
competed  with  men  they  received  for  the  same 
service  a  much  smaller  compensation.  At  the 
time  referred  to,  and  for  years  afterward,  a 
married  woman  could  neither  make  a  will  nor 
enter  into  a  contract  without  her  husband's  con- 
sent In  the  administration  of  the  great  inter- 
ests of  the  community  she  had  no  part  and  no 
voice. 

Mary  WoUstonecraft,  in  the  late  18th  cen- 
tury, and  Frances  Wright,  in  the  early  19th, 
began  to  agitate  the  theme  of  woman's  rights. 
The  expression  became  at  once  a  synonym  for 
all  that  is  considered  unlovely  and  unfeminine. 
The  advocates  of  the  new  theory,  few  in  num- 


ber as  they  were,  were  forced  into  a  positioix 
of  social  isolation,  in  which  they  were  commonly 
supposed  to  seek  the  eccentricity  which  was  the 
inevitable  result  of  the  treatment  received  by 
them  at  the  hands  of  the  community.  After 
the  ^reat  liberation  brought  in  view  by  the 
teachmgs  of  Christianity,  the  woman-world 
owes  its  first  emancipation  to  the  Society  of 
Friends,  in  which  were  proclaimed  the  spiritual 
equality  of  men  and  women,  and  the  right  of 
the  latter  to  be  recognized  as  teachers  of  re- 
ligious truth.  Accordingly,  we  find  Lucretia. 
Mott  present  at  the  memorable  convention  in 
Seneca  Falls,  N.  Y.,  in  1848,  the  first  convention 
held  in  this  country  for  die  consideration  of 
the  civil  and  political  rights  of  women.  In  this 
meeting  Elizabeth  Cady  Stanton  took  a  promi- 
nent part.  With  her  appeared  Frederick 
Douglass,  gifted  with  so  just  a  notion  of  the 
nature  of  freedom  as  to  regard  it  as  a  right 
of  white  women  as  well  as  of  colored  men. 

The  anti-slavery  agitation,  indeed,  carried 
the  woman  question  along  with  it  in  its  progress. 
\yhen  its  culmination  was  reached,  the  cham- 
pions of  the  slave  became,  with  few  exceptions^ 
the  advocates  of  a  freedom  which  should  know 
no  limits  either  of  color  or  of  sex.  The  ex- 
igencies of  the  Civil  War  brought  numbers  of 
educated  wdmen  into  close  and  sympathetic  re- 
lations with  each  other.  They  found  themselves, 
constrained  to  act  in  concert  for  the  relief  of 
the  soldiers,  for  field  and  hospital  service,  and 
for  the  providing  of  necessary  comforts  for  the 
sick  and  wounded.  From  this  wider  outlook 
the  women  never  went  back.  The  awful  ex- 
perience, too,  of  the  war  suggested  to  them 
many  questions  not  to  be  answered  by  the  old 
methods  of  reasoning.  Lucy  Stone,  a  farmer's, 
daughter,  had  by  long  and  patient  labor  enabled 
herself  to  acquire  a  college  education.  Gifted 
with  a  pleasing  presence,  a  beautiful  voice,  and 
great  force  of  conviction,  she  turned  easily  from 
the  labors  against  slavery  and  intemperance,  in 
which  she  won  her  early  laurels,  to  the  new  ad- 
vocacy which  was  destined  to  metamorphose  the 
position  of  woman  throughout  the  civilized 
world.  In  her  husband  she  found  a  congenial 
and  faithful  helpmate.  The  pair,  at  first  resi- 
dent in  New  Jersey,  transferred  their  house- 
hold belongings  to  the  neighborhood  of  Boston,, 
from  which  point  they  unweariedly  visited  every 
part  of  New  England,  and  much  of  the  far 
West,  pleading  everywhere,  with  eloquent 
tongues,  for  the  civil  and  political  enfranchise- 
ment of  women.  Then  arose  pleadings  which 
voiced  the  complaint  of  many  hearts.  Reason, 
the  supreme  authority,  became  convinced. 
Women  said :  "It  is  not  right  that  men  should 
be  the  sole  arbiters  of  our  fortunes.  We,  as 
well  as  they,  are  guardians  of  the  community. 
We,  with  them,  must  have  a  voice  in  its  aflfairs." 

A  very  important  part  of  the  advance  now 
noticeable  in  the  legal  position  of  women  in 
Massachusetts  is  due  to  the  legislative  hearings 
which  have  been  granted  to  the  petitioners  for 
woman  suffrage  during  a  long  period  of  years. 
These  hearings  naturally  were  occupied  by  the 
prime  matters  of  debate.  At  the  same  time, 
the  exposure  made  of  the  legal  and  economic 
injustice  suffered  bj;  women  did  much  to  stim- 
ulate legislative  action  in  their  behalf.  In  the 
legal  profession  itself  we  had  some  important 
allies.  One  of  the  most  efficient  of  these  was 
the  late  Samuel  E.  Sewall,  a  man  greatly  be- 
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loved  and  honored  in  his  day.  This  *good 
friend  devoted  much  time  to  the  devising  of 
bills  for  the  amelioration  of  the  legal  condition 
of  our  sex.  Among  these  I  recall  the  follow- 
ing: A  bill  enabling  a  married  woman  to 
make  a  business  contract  with  her  husband; 
one  allowing  her  to  make  such  a  will  as  she 
should  see  fit;  one  giving  her  a  right  to  her 
own  clothes;  one  securing  to  her  the  right  to 
be  buried  in  the  burial-lot  of  her  deceased  hus- 
band; a  bill  for  the  abolition  of  the  widow's 
quarantine,  that  is,  of  the  law  which  forbids 
her  to  remain  more  than  40  days  in  the  houSe 
of  her  deceased  husband  without  payment  of 
rent,  the  right  of  the  husband  in  corresponding 
circumstances  being  without  legal  limit.  An 
important  measure  was  brought  before  the  legis- 
lature of  Massachusetts  by  the  Home  Club  of 
East  Boston,  seconded  by  the  New  England 
Women's  Club  of  Boston.  This  was  a  bill  or- 
dering that  men  who  walk  the  streets  of  cities 
at  night  with  evidently  vicious  purposes  should 
be  liable  to  arrest  and  penalty  equally  with 
women  of  like  character  and  purpose.  A  very 
general  interest  was  felt  some  years  ago  in 
Massachusetts  regarding  what  is  called  the  age 
of  consent  for  young  girls.  This  was  first  fixed 
in  that  State  at  10  years :  it  has  been  gradually 
extended  to  16  years,  which  limit  was  reached 
iji  1893. 

Connecticut  has  the  credit  of  having  been 
the  first  State  which  gave  to  married  women 
the  power  to  make  a  will.  This  power  the  State 
conferred  by  act  of  legislature  in  1809.  Ohio 
followed  26  years  later,  in  1835.  In  1836,  an 
endeavor  was  made  by  Ernestine  L.  Rose  and 
Paulina  Wright  Davis  to  circulate  in  New  York 
petitions  for  property  rights  for  married  women. 
They  met  with  but  litcle  success,  women  and 
men  alike  deriding  them.  Mrs.  Rose,  however, 
addressed  the  legislature  of  Michigan,  asking 
for  the  political  enfranchisement  of  women. 
This  is  said  to  have  been  the  first  address  given 
by  a  woman  before  a  legislature.  In  the  same 
year,  Abraham  Lincoln  made  a  public  declara- 
tion of  his  belief  in  the  propriety  of  giving  the 
franchise  to  women,  an  act  which  did  not  inter- 
fere with  his  election,  some  2^  years  later,  to 
the  ofiice  of  chief  magistrate  of  the  United 
States.  In  1837,  a  National  Female  Anti-Slavery 
Association  held  a  convention  in  the  city  of 
New  York.  This  appears  to  have  been  an  en- 
tirely new  departure  for  the  sex.  Angelina 
Grimke,  a  Southern  lady^  who  had  freed  her 
own  slaves,  was  mobbed  m  Independence  Hall, 
Philadelphia,  for  speaking  in  public  against 
slavery.  The  Grimkd  sisters  became  well 
known  as  advocates  both  of  negro  emancipation 
and  of  the  political  rights  of  their  own  sex. 
Their  labors  and  those  of  Abby  Kelley  Foster 
and  others  in  behalf  of  women  soon  began  to 
bear  fruit.  In  the  years  that  followed,  the 
public  conscience  became  more  and  more  ex- 
ercised regarding  the  rights  that  women  should 
enjoy  in  a  free  country.  Legislative  hearings 
in  their  behalf  multiplied,  and  State  after  State 
rrlaxed  the  rigor  of  its  exclusions.  In  1840, 
Texas  gave  married  women  the  right  to  make 
a  will.  Alabama  did  likewise  in  1843,  Vermont 
in  1847.  In  1848,  the  State  of  New  York  se- 
cured to  its  women  the  control  of  property. 
Pennsylvania  added  to  this  the  power  to  make 
a  will.  In  this  year  was  formed  the  first  local 
suffrage  association,  at   South    Bristol,    N.   Y. 


In  1849,  Virpnia  conceded  to  wives  the  right 
to  make  a  will.  Massachusetts  gave  both  powers 
in  185s,  Rhode  Island  in  1856,  Maine  in  1857, 
Wisconsin  in  1859,  Maryland  in  i86o.  There 
remain  only  seven  of  our  States  in  which  women 
do  not  enjoy  some  control  of  their  property. 

It  would  seem  that  the  leaven  of  a  new  faith 
had  been  working  in  the  community  from  the 
early  years  of  the  19th  century.  This  leaven, 
as  was  natural,  was  generated  in  the  minds  of 
men  and  women  eminent  in  the  domain  of  lit- 
erature and  recognized  as  leaders  in  thought. 
Margaret  Fuller,  who  was  born  at  about  this 
time,  devoted  the  fulness  of  her  remarkable 
powers  to  the  advocacy  of  human  rights,  and 
pleaded  earnestly  for  the  enlargement  of  edu- 
cation and  opportunity  for  her  own  sex.  In 
1852,  Mrs.  Stowe  placed  herself  in  the  fore- 
front of  the  battle  against  slavery,  and  revealed 
to  the  reading  public  a  power  not  previously 
recognized  in  her  sex, —  that  of  setting  whole 
communities  aflame  with  indignation  against 
one  form  of  tyranny.  In  1854,  Florence  Night- 
ingale's energetic  services  in  the  Crimean  war 
shed  a  new  lustre  upon  the  annals  of  her  sex. 
In  1867,  John  Stuart  Mill,  eminent  as  a  phi- 
losopher and  political  economist,  pronounced 
in  the  English  Parliament  a  memorable  speech 
in  favor  of  full  suffrage  for  women. 

To  return  briefly  to  the  record  of  the  States, 
—  the  vigorous  young  Territory  of  Wyoming, 
at  the  first  session  of  its  legislature,  in  1869, 
granted  full  suffrage  to  women.  When,  23  years 
later,  the  Territory  was  admitted  to  Statehood, 
its  delegates  insisted  on  maintaining  in  its  con- 
stitution the  right  of  women  to  suffrage,  and, 
refusing  to  enter  the  Union  upon  any  other 
terms,  carried  their  point.  Municipal  suffrage 
was  granted  to  the  women  of  Kansas  by  act 
of  legislature  in  1887.  Finally,  but  not,  we 
hope,  to  conclude,  Colorado  in  1893,  and  Utah 
and  Idaho  in  1896,  bestowed  upon  the  women 
within  their  bounds  suffrage  full  and  equal  to 
that  exercised  by  men. 

The  new  power  of  eloquence  was  soon  dis- 
played by  women  when  they  became  persuaded 
that  they  had  a  cause  to  plead.  The  walls  of 
public  buildings  all  the  country  over  rang  with 
their  appeals  for  a  better  administration  of 
justice,  a  fairer  distribution  of  the  functions  of 
society.  Mrs.  Stanton,  the  Rev.  Antoinette 
Brown,  Susan  B.  Anthony,  Mrs.  Mary  A.  Liver- 
more,  and  other  courageous  women  spoke  in 
public  for  reform.  Anna  Dickinson  electrified 
audiences  with  her  stirring  words.  Frances 
Willard  won  great  multitudes  to  the  oause  of 
temperance.  Conventions  and  congresses  of 
women  were  held,  in  which  the  burning  ques- 
tions of  the  day  were  discussed  from  the 
woman's  point  of  view.  Kansas,  Wyoming, 
Iowa,  Colorado,  heard  the  new  gospel  01 
women's  hope  —  heard  and  heeded. 

The  power  of  associated  action  among  Amer- 
ican women  has  been  greatly  promoted  by  an 
agency  scarcely  dreamed  of  50  years  ago, —  thai 
of  the  women  s  clubs.  The  time  for  these  had 
come  in  the  world's  economy,  and  almost  simul- 
taneously in  two  of  our  leading  cities  appeared 
the  New  England  Woman's  Club  of  Boston  and 
the  New  York  Sorosis.  Until  that  time  the 
word  "club*  was  commonly  understood  to  in- 
dicate a  place,  more  or  less  convenient  and  ele- 
gant, where  the  men  could  meet  together  for 
purposes   of  bi<?'ness,   amusement,   or   friendly 
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intercourse.  The  first  women's  clubs  were 
started  with  the  view  of  affording  their  mem- 
bers a  more  sympathetic  and  profitable  com- 
munion than  that  conceded  by  fashion.  The 
work  of  these  clubs  was  to  be  Uie  study  jot  im- 
portant social  questions  and  the  earnest  en- 
deavor to  promote  their  true  solution.  Their 
recreations  were  to  be  furnished  from  the  re- 
sources of  art  and  literature.  One  of  them, 
the  Association  for  the  Advancement  of 
Women,  originally  founded  by  the  New  York 
Sorosis,  devoted  its  energies  to  the  holding  of 
an  annual  congress  of  women  in  various  parts 
of  the  Union.  Wherever  those  meetings  were 
held  numbers  of  women,  usually  held  apart  by 
personal  affairs,  came  together  to  welcome  the 
pilgrims  who  had  journeyed  from  afar.  The 
congress  lasted  three  days,  and  its  sessions  were 
devoted  to  the  discussion  of  the  most  important 
and  timely  topics.  The  welcome  given  to  its 
members,  sometimes  rather  dull  and  tardy,  al- 
ways warmed  into  grateful  praise.  Helpful 
groups  of  workers  everywhere  sprang  up  in  its 
tracks.  When,  more  than  a  score  of  years  after 
its  beginning,  Sorosis  issued  a  call  for  a  con- 
vention of  women's  clubs,  a  multitude  appeared 
at  her  bidding,  and  a  federation  of  women's 
clubs  was  formed  which  now  binds  together  in 
amity  the  women  of  our  whole  domain,  from 
Maine  to  Louisiana,  from  Massachusetts  to  Cali- 
fornia. The  results  of  this  wide  extension  of 
intercourse  between  different  regions  of  our 
country  can  hardly  be  overestimated.  Under  its 
influence,  sectional  differences  lose  their  un- 
friendliness of  aspect,  and  sympathetic  accord 
in  the  pursuit  of  worthy  objects  oversweeps 
and  harmonizes  all  petty  and  personal  discords. 

In  the  first  half  of  the  century  there  were 
some  seven  occupations  open  to  women.  The 
last  report  of  the  Commission  of  Labor  enu- 
merates yx>  honest  ways  in  which  they  may 
gain  a  livelihood.  In  the  earlier  period  free 
speech  was  denied  to  women  by  the  great  power 
of  public  opinion.  To-day,  the  honors  and  op- 
portunities of  the  platform  belong  as  fully  to 
women  as  to  their  brothers.  They  are  not  only 
permitted,  but  urgently  requested,  to  use  their 
gift  of  eloquence  in  behalf  of  the  most  impor- 
tant questions  which  come  before  the  mind  of 
the  cominunity.  The  very  thought  of  conceding 
to  women  a  vote  on  an^  matter  of  public  in- 
terest was  derided  as  ridiculous  and  intolerable. 
They  have  now  the  right  of  school  suffrage  in 
22  of  our  States.  In  four  States  full  suffrage 
is  secured  to  them;  in  one,  municipal  suffrage. 

Although  Massachusetts  does  not  lead  in  the 
march  of  woman's  political  advancement,  she 
has  been  a  strong  centre  of  influence  in  the 
progress  of  the  sex.  She  was  first  to  concede 
to  women  the  right  not  only  of  voting  in  the 
election  of  the  school  boards,  but  also  that  of 
membership  in  that  important  body.  The  question 
of  school  suffrage  was  first  brought  forward 
in  Boston  by  Abby  W.  May,  and  the  New  Eng- 
land Woman's  Club,  of  which  she  was  a  beloved 
officer,  was  the  arena  in  which  were  heard  the 
first  arguments  on  the  subject.  In  this  same 
club,  one  of  the  earliest  formed  in  the  coun- 
try, many  matters  of  public  interest  were 
presented  to  the  consideration  of  .a  wide  circle 
of  intelligent  women.  Dress  reform,  public 
sanitation,  improved  dwellings  for  working  peo- 
ple, the  beneficent  providing  of  country  and  sea- 
side outings  for  the  children  of  the  poor  —  these 


and  other  kindred  topics  were  ably  presented  to 
the  club,  many  of  whose  members  became  ac- 
tively engaged  in  promoting  the  measures  just 
spoken  of.  The  present  state  of  things  leaves 
us  much  to  hope  and  work  for,  but  Uie  end, 
albeit  not  attained,  is  yet  well  in  sight. 

JuuA  Wakd  Howe. 

Women,  National  Council  of,  an  annual 
council  of  women  held  in  the  United  States ;  at 
which  meetings  all  national  societies  organized 
for  any  purpose  whatsoever  come  to  hear  what 
other  national  societies  are  doing  on  other  lines. 
They  counsel  together  as  to  any  reform,  or 
movement,  in  which  all  might  co-operate.  The 
council  has  a  cabinet,  and  is  fashioned  on  a 

flan  similar  to  the  Senate  of  the  United  States, 
t  is  self-supporting,  with  the  aid  of  patrons. 
Twenty  national  societies  are  represented  in  the 
council;  they  aggregate  a  membership  of 
1,200,000  women,  the  largest  representative  or- 
ganization in  the  world. 

Women's  Clubs,  associations  of  women 
organized  for  purposes  of  study,  recreation,  or 
for  the  promotion  of  certain  philanthropic  or 
political  ends.  Organization  among  women  in 
the  United  States  has  grown  to  enormous  pro- 
portions. It  is  impossible  to  compute  with  any 
degree  of  accuracy  the  membership  of  women's 
clubs,  outside  the  federated  bodies.  This  re- 
sult has  all  been  accomplished  in  55  years. 

Suffrage  Organitations. —  In  1848  Elizabeth 
Cady  Stanton  and  Lucretia  Mott  issued  the  first 
call  for  a  national  suffrage  association.  These 
two_  women  presided  and  organized  the  asso- 
ciation. It  had  been  a  disputed  Questran 
whether  any  woman  could,  or  would,  be  able  to 
fill  this  important  position,  the  decision  ulti- 
mately being  given  in  the  a£Srmative,  by  the 
famous  negro  orator, —  Frederick  Douglass. 
Susan  B.  Anthony  immediately  joined  the  other 
two  women,  and  from  their  united  efforts,  "In- 
dividual Qubs"  were  formed,  until  in  1903,  the 
"Suffrage*  and  'Political  Equality"  clubs  num- 
bered 1,000,  with  an  approximated  membership 
of  25,000.  Their  aim  as  expressed  in  their 
platform  being  to  'promote  the  educational,  in- 
tellectual, legal  and  political  equality  of  women, 
especially  the  right  of  suffrage.* 

From  authentic  records  it  has  lately  been 
proven  that  in  1859  Miss  Constance  Faunt  Lee 
Roy  founded  the  Minerva,  a  Woman's  Literary 
Club  at  New  Harmony,  Ind.  But  to  Sorosis 
(q.v.)  belongs  the  honor  of  being  the  first  per- 
manent woman's  club  organized,  and  remaining 
in  existence  uninterruptedly  to  the  present  time. 

Sorosis.— In  1867  the  Press  Qub  of  New 
York  gave  a  dinner  to  Charles  Dickens.  A 
number  of  women  who  were  either  actively  en- 
gaged in  literary  work^  or  connected  with  it 
in  some  manner,  asked  if  they  could  be  present 
at  the  dinner.  It  was  ruled  that  they  could  not, 
although  eventually  a  compromise  was  ar- 
ranged and  a  few  women  attended  the  dinner  — 
in  some  irregular  way,  probably  as  spectators  in 
the  gallery.  Saint  Valentine's  Eve  1868  found 
many  of  these  same  women  present  at  the  resi- 
dence of  Mrs.  Charlotte  Wilbour.  All  ex- 
pressed their  indignation  regarding  the  Dickens 
Dinner  incident,  when  some  brave  soul 
hazarded  the  question  —  "Why  can  not  we  have 
a  club  of  our  own?*  This  diance  remark  was 
greeted  with  hearty  enthusiasm  and  instant  ac- 
ceptance, and  led  to  an  organization  formed  by 
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32  venturesome  women,  which  terminated  in  the 
*Mother  Club,"  Sorosis.  The  priority  of  this 
club  is  disputed  by  the  "Boston  Woman's  Club," 
formed  about  the  same  time,  but  the  Boston 
organization  admitted  men  either  as  honorary 
or  complimentary  members.  There  had  been 
societies  both  philanthropic  and  charitable, 
usually  auxiliary  to  some  male  society.  Nor 
were  the  "Suffragists'  all  women  in  their  forma- 
tion. Sorosis  was  the  first  woman's  club  founded 
exclusively  by  and  for  women.  The  chairman 
or  temporary  president  was  Alice  Cary,  who 
presided  at  one  meeting  only.  Succeeding  her  as 
temporary  president  was  Jennie  June  Croly.  It 
was  in  1870  that  the  first  duly  balloted  for  and 
•elected  president  was  placed  in  office,  Mrs. 
Charlotte  Wilbour,  who  served  for  five  con- 
secutive years,  and  in  1903  was  again  elected 
president,  after  an  interval  of  28  years.  Sorosis 
sent  in  1873  "a  little  messenger"  to  prominent 
women  throughout  the  whole  world,  calling 
together  a  "congress  of  women."  This  act  re- 
ceived the  commendation  of  thousands  of 
women,  including  nearly  all  the  reigning  queens. 
This  congress  was  held  in  New  York  at  the 
Union  Square  Theatre,  and  formed  an  "Asso- 
ciation for  the  Advancement  of  Women,"  which 
held  congresses  annually  in  various  parts  of  the 
country,  until  it  was  superseded  by  the  General 
Federation  of  Women's  Clubs. 

General  Federation  of  Women's  Clubs. —  This 
organization  was  formed  at  a  meeting  called 
by  Sorosis  in  New  York,  March  1889.  On 
the  same  date  Sorosis  reached  its  majority,  and 
celebrated  its  21st  birthday.  The  Federation 
was  designed  to  bring  in  closer  touch  clubs 
from  all  over  the  country.    Its  by-laws  read: 

The  General  Federation  shall  consist  of  Women's 
Clubs,  State  Federations,  Territorial  Federations,  Na- 
tional Societies,  and  kindred  organizations,  the  two 
latter  to  be  admitted  on  the  basis  of  individual  clubs. 
Its  meeting  shall  take  place  every  two  years,  beginning 
in  1892.  The  place  and  date  of  meeting  shall  be  de- 
cided by  the  Board  of  Directors.  The  annual  due 
for  clubs  shall  be  at  the  rate  of  10  cents  per  capita. 
The  annual  due  for  State  Federations  shall  be  at  the 
rate  of  25  cents  per  club.  The  annual  due  for  each 
local  Federation  of  Clubs  shall  be  at  the  rate  of 
$1  per  club.  Dues  shall  be  paid  annually  the  first 
-of  May,  beginning  with   1900. 

Soon  after  the  formation  of  the  General 
Federation,  the  different  States  began  to  agitate 
the  question  of  State  federations.  The  first  one 
to  organize  being  Maine,  4  Sept.  1892.  The 
other  States  rapidly  fell  into  line,  until  now  the 
General  Federation  consists  of  39  State  federa- 
tions. These  State  federations  are  in  turn  com- 
posed of  3,516  clubs  with  a  total  membership  of 
221,000.  Beside  this  there  is  an  independent  list 
made  up  of  800  individual  clubs  with  member- 
ship of  60,750,  giving  the  General  Federation  a 
total  representation  of  281,750  women.  Many 
of  the  clubs  have  also  formal  county  and  city 
federations,  and  there  are  councils  of  various 
sorts  too  numerous  to  specify.  Federating  has 
in  fact  become  the  order  of  the  day. 

State  Organisations. —  The  clubs  of  Arizona 
are  devoted  to  literature,  household  economics, 
philanthropy,  art,  music,  forestry  and  manual 
training.  In  Arkansas  the  clubs  belong  to  the 
departmental  study  class,  the  largest  organiza- 
tions being  the  ^Esthetic  Club  and  the  Co-opera- 
tive Club  of  Little  Rock,  and  the  Facaha  of 
Helena.  ^  The  subjects  occupying  the  clubs  of 
California  are  California  history  and  land- 
marks, libraries  and  "portfolios,*  civics,  house- 
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hold  economics,  education,  forestry,  and  the 
usual  departmental  work.  "The  largest  clubs  are 
the  California  Club  of  San  Francisco  and  the 
Oakland  Club.  In  Connecticut  the  largest  clubs 
are  the  Woman's  Club  of  Ansonia  (278  mem- 
bers) and  the  Woman's  Club  of  Waterbury 
(250).  In  Florida  eight  of  the  clubs  represent 
the  village  improvement'  idea.  They  have  ac- 
complished a  large  amount  of  work  in  building 
shell  roads,  planting  shade  trees  and  beautifying 
the  cemeteries.  The  Palmetto  Club  of  Daytona 
maintains  a  kindergarten  and  day  nursery  for 
negro  children.  The  largest  club  is  "The 
Woman's  Club"  of  Jacksonville  with  120  mem- 
bers. In  Georgia  the  federation  committees  rep- 
resent the  following  departments:  Education, 
music,  social  service  and  reform,  industries,  arts 
and  crafts,  village  improvement,  law-library. 
The  Federation  owns  one  traveling  library.  The 
village  improvement  and  garden  committee  has 
accomplished  a  great  deal  in  beautifying  the 
streets,  parks,  school  buildings,  cemeteries  and 
driveways  of  the  State.  Illinois  is  next  to  New 
York  in  the  total  number  of  women  represented 
in  federated  State  Clubs.  The  largest  member- 
ship is  found  in  the  Chicago  Teachers'  Club 
with  3,378  members,  and  Chicago  Woman's  Club, 
916.  A  school  of  Domestic  Arts  and  Science 
has  been  established  in  Chicago,  as  also  cooking 
classes  in  the  public  schools  and  dress-making 
in  the  vacation  schools.  Art  has  been  promoted 
throughout  the  State  by  means  of  eight  traveling 
picture  galleries  of  photographs.  There  are  225 
traveling  libraries  which  are  loaned  to  clubs  for 
a  period  of  six  months.  Philanthropy  has  been 
active  in  the  establishment  of  a  colony  for  th? 
10,000  epileptics  of  the  State.  Indiana's  largest 
clubs  are  the  Progress  Club  of  South  Bend,  the 
Woman's  of  Indianapolis,  the  Century  and  Over 
the  Teacups  of  Greencastle.  The  Woman's 
Oub  of  Greencastle  is  the  oldest  in  the  State, 
having  been  organized  in  1874,  hut  it  does  not 
belong  to  the  State  Federation.  All  the  clubs 
belong  to  the  department  study  class.  In  Iowa 
the  Dubuque  Woman's  Club  is  the  oldest  club, 
having  been  formed_  in  1876.  The  most  prom- 
inent IS  the  Des  Moines  Woman's  Club,  with  its 
membership  of  335.  The  Iowa  State  federation 
claims  the  honor  of  being  the  first  to  join  the 
General  Federation.  Clubs  of  Iowa  belong  to 
the  departmental  study  class,  their  special  lines 
of  work  being  village  improvement,  art  in  pub- 
lic schools,  domestic  science,  child  study,  and 
development  of  the  library  system.  The  Kan- 
sas State  Social  Science  Federation  was  or- 
ganized in  1895.  The  largest  clubs  are  the 
Hutchinson  Woman's  Club  with  150  members 
and  the  Leavenworth  Art  League,  108  maintain- 
ing an  art  school.  The  clubs  are  all  working 
jn  the  department  study  line  and  are  divided  up 
into_  many  small  district  federations.  The 
Ladies'  Library  Association  of  Independence 
supports  a  public  library  of  3,000  volumes.  The 
Woman's  Club  of  Central  Kentucky,  in  Lexing- 
ton, the  Woman's  Club  of  Louisville  and  the 
Louisville  Alumnae  Club  are  of  equal  promi- 
nence in  Kentucky.  The  Woman's  Emergency 
Club  of  Louisville  has  the  largest  membership, 
3,000.  The  46  clubs  of  the  State  are  devoted  to 
a  variety  of  objects, —  art,  literature,  economics, 
current  events,  history,  education,  civics,  music, 
child  study  and  philanthropy.  Social  settle- 
ment in  the  Kentucky  Mountains  is  a  most  im- 
portant club  work.    "The  Maine  State  Federation 
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was  organized  September  1892,  being  the  first 
State  Federation  formed.  The  largest  club  is 
the  Literary  Union  of  Portland  632  members, 
which  has  introduced  manual  training  and  cook- 
ing in  the  public  schools.  The  federation  has 
secured  legislation  favorable  to  forestry;  also 
an  appropriation  for  a  chair  of  forestry  in  the 
University  of  Maine,  and  has  established  many 
libraries.  All  Maine  clubs  belong  to  the  study 
class,  with  two  exceptions,  the  Mount  Holyoke 
Alumnse  Association,  and  the  Education  Indus- 
trial Union  of  Saco.  In  Maryland  the  largest 
clubs  are  the  Arundel  and  the  Council  of  Jew- 
ish Women,  both  of  Baltimore,  and  having  400 
members  each.  Federation  clubs  have  estab- 
lished traveling  libraries  and  free  kindergartens. 
There  are  four  clubs  formed  of  alumnae,  one  for 
mothers,  others  that  represent  village  improve- 
ment, art,  philanthropic  and  literary  interests;  a 
Teachers'  Educational  Union  and  a  Press  As- 
sociation. Michigan  has  county  and  city  federa- 
tions. Her  largest  clubs  are  the  Twentieth 
Century  of  Detroit,  Ladies'  Literary  of  Grand 
Rapids,  Woman's  League  of  Battle  Creek,  and 
Ladies'  Library  Association  of  Kalamazoo.  _  In 
Minnesota  the  largest  clubs  are  the  Twentieth 
Century  Club  of  Duluth,  Improvement  League, 
Ladies'  Thursday  Musical  and  Teachers'  Club, 
all  of  Minneapolis;  and  the  Saint  Anthony's 
Park  Association,  Grade  Teachers  Association 
and  Schubert  Club,  all  of  Saint  Paul.  The 
club  known  as  the  Territorial  Pioneers,  of  the 
same  city,  has  secured  a  State  park  or  forest 
reserve  of  12,000  acres,  and  200,000  acres  pine 
land  to  be  cut  under  forestry  regulations;  and 
has  a  yearly  appropriation  frorri  the  State  for  a 
State  art  society,  also  an  appropriation  of  $6,000 
yearly  for  a  State  traveling  library.  Of  the 
Minnesota  clubs,  188  can  be  classed  as  study 
clubs.  In  addition  to  those  mentioned  there  are 
three  clubs  devoted  to  civics,  the  Women's  Aux- 
iliary to  the  State  Horticultural  Society  and  the 
Winnebago  Woman's  Qub.  The  most  promi- 
nent clubs  of  Missouri  are:  Wednesday  Club, 
Saint  Louis;  The  Athenseum,  Kansas  City; 
Woman's  Club,  Marshall;  Tuesday  Club,  Saint 
Louis ;  Woman's  _  Club,  Boonville ;  Domestic 
Science  Club,  Chillicothe ;  Tuesday  Club,  Colum- 
bia ;  Women's  Club,  Hannibal ;  Emerson  Club, 
Joplin;  Runcie  Club,  Saint  Joseph;  Shakespeare 
Club,  Lebanon;  Sorosis,  Sedalia;  Ladies'  Sat- 
urday Club,  Springfield;  Monday  Club,  Web- 
ster Groves.  The  clubs  all  belong  to  the  depart- 
mental study  class.  Their  special  work  is  rep- 
resented by  a  large  number  of  traveling  libraries, 
vacation  schools  and  playgrounds,  with  one  art 
exhibition  gallery.  In  Nebraska  the  largest 
clubs  are  the  Woman's  Club  of  Omaha  with  426 
members,  and  the  Woman's  Club  of  Lincoln, 
625.  The  clubs  of  Nebraska  have  built  up  many 
free  libraries,  both  stationary  and  traveling,  and 
have  also  successfully  run  the  Pingree  Seed 
Garden  for  supplying  free  seed  to  the  poor. 
The  clubs  of  this  State  belong  to  the  miscel- 
laneous study  class.  In  New  Hampshire  the 
largest  club  mernbership  is  found  in  the  Wom- 
an's of  Concord  with  275  members;  Nashaway 
of  Nashua,  200;  and  New  Hampshire  Audubon 
Society  of  Manchester,  300.  The  departmental 
study  class  includes  nearly  all  clubs  in  the  State. 
The  New  Jersey  State  Federation  was  organized 
in  1894.  There  are  96  clubs  with  a  total  mem- 
bership_  of  10.000.  Although  the  State  of  New 
York  is  exceeded  by  two  other  States  in  the 


number  of  clubs,  yet  it  leads  in  the  total  numbei 
of  women  represented,  30,000.  The  largest 
clubs  are  the  Alumnae  of  the  Normal  College, 
New  York,  with  1,750  members,  and  Kings 
County  Political  Equality  League  of  Brooklyn, 
1,100.  New  York's  clubs  are  greatly  diversified 
in  character.  Alumns  and  college  associations 
number  22;  clubs  devoted  to  civics,  including 
the  Health  Protective,  11 ;  child  study  and 
mothers'  clubs,  6;  professional  clubs,  7;  suffrage 
and  political  equality  clubs,  6;  patriotic,  4;  edu- 
cational and  industrial,  9 ;  library,  2 ;  hospital  as- 
sociations, 3;  ethical  culture,  single  tax,  parlia- 
mentary, civil  service,  diet,  kitchen,  reform^  pre- 
vention of  cruelty  to  animals,  one  club  each. 
There  are  three  Republican  clubs.  The  remain- 
der are  the  usual  departmental  and  study  dubs. 
Special  federative  work  has  been  directed  to- 
ward establishing  a  State  industrial  school  foi 
girls.  The  North  Dakota  State  Federation  em- 
braces 41  study  clubs;  total  membership  8oa 
The  Pioneer  Club  of  Grand  Forks  is  the  oldest 
in  the  State.  The  strongest  clubs,  numerically 
speaking,  in  the  State  of  Ohio  are  Cincinnati 
Woman's  Club,  384  members;  Woman's  Cen- 
tury, Dayton,  325;  Woman's  Educational,  To- 
ledo, 252;  Cleveland  Sorosis,  207.  Excepting 
the  Cincinnati  Educational  League,  Dayton 
Kindergarten,  and  the  Faculty  Club  of  the  Ohio 
Wesleyan  University,  the  clubs  of  the  State 
belong  to  the  departmental  study  class.  They 
have  aided  in  establishing  libraries  of  which 
there  are  nearly  1,000  Traveling  Libraries  atone, 
in  procuring  lectures  and  pictures  for  the  pub- 
lic schools.  Through  co-operation  they  have 
accomplished  the  establishment  of  two  State 
normal  schools,  as  well  as  many  cooking  and 
vacation  schools,  and  playgrounds.  The  clubs 
of  Oregon  are  devoted  to  the  interests  of  edu- 
cation, library,  domestic  service,  legislation, 
civics.  The  largest  club  is  the  Council  of  Jew- 
ish Women ;  the  oldest,  the  Thursday  Afternoon 
Club,  of  Pendleton.  In  Pennsylvania  the 
largest  clubs  are  the  Alumnae  Association  of 
Girls'  High  and  Normal  Schools,  membership 
16,000;  New  Century,  600;  Civic  Club,  600;  all 
of  Philadelphia.  The  clubs  of  the  federation 
devoted  to  literature,  libraries,  civics,  art,  domes- 
tic science,  music,  woman's  suffrage,  education, 
press,  religion  and  philanthropy,  sanitation,  free 
kindergarten,  village  improvement  and  study. 
The  Rhode  Island  State  Federation  was  organ- 
ized in  1896.  It  has  17  clubs  with  a  total  mem- 
bership of  1,487.  In  South  Carolina  the  largest 
club  is  the  Greenville  Alumnae  with  443  mem- 
bers. Forty  clubs  are  devoted  to  such  subjects 
as  literature,  art,  music,  history,  libraries;  four 
clubs  represent  kindergarten  interests.  There  is 
a  Civic  Club  at  Charleston.  There  is  one  club 
for  child  study  and  one  for  charity.  Among 
others  are  the  Park  Association,  Hospital  Asso- 
ciation, Intercollegiate  Club  and  Alumnae  Club, 
The  South  Dakota  State  Federation,  organized 
January  1900,  has  30  clubs.  The  Round  Table 
Oub  of  Deadwood_  organized  the  circulating  li- 
brary, that  has  since  become  the  Deadwood 
Public  Library.  Tennessee  has  37  clubs,  the 
largest  being  The  Nineteenth  Century  Club  of 
Memphis  with  200  members,  and  the  Ossoli  Cir- 
cle of  Knoxville,  which  has  the  distinction  of 
being  the  oldest  club  south  of  the  Ohio  River. 
The_  State  Federation  owns  or  controls  55  li- 
braries. Texas  has  77  clubs,  two  are  devoted  to 
civics  and  three  to  kindergartens.    There  are  70 
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Study  Clubs,  a  Public  School  Art  League  and  a 
Schubert  Choral.  The  largest  clubs  are  the 
Woman's  Club  of  San  Antonio,  and  the  Wom- 
an's Temple.  Over  $2,000  has  been  raised  as  a 
loan  fund  to  aid  talented  young  women,  whom 
poverty  would  otherwise  debar,  in  taking  a 
course  at  the  State  University.  In  Vermont 
there  are  27  clubs.  The  largest  is  the  Woman's 
Club  of  Saint  Johnsbury  with  216  members. 

National  Organisations. —  The  National  Clubs 
are  the  Daughters  of  the  American  Revolution, 
Daughters  of  the  Revolution,  Society  of  the  Co- 
lonial Daughters  of  the  17th  Century,  and  United 
States  Daughters  of  1812,  organized  "To  per- 
petuate among  their  descendants  the  memory  of 
those  brave  and  hardy  men  who  assisted  in  es- 
tablishing the  Colonies  of  America,  and  im- 
perilled their  lives  and  interests  in  the  various 
colonial  wars  from  May  1607,  to  December, 
1699" ;  *To  perpetuate  the  memory  of  the  spirit 
of  the  men  and  women  who  achieved  American 
Independence,  to  commemorate  the  heroes  of  the 
War  of  1812,  and  to  foster  true  patriotism  and 
to  aid  in  securing  for  mankind  all  the  blessings 
of  liberty."  The  activities  of  National  Societies 
include  the  acquisition  and  protection  of  his- 
torical spots  and  the  erection  of  monuments; 
the  encouragement  of  historical  research,  the 
preservation  of  documents  and  relics,  etc.  They 
also  encourage  the  celebration  of  patriotic  anni- 
versaries, and  innumerable  fine  monuments, 
bronze  tablets,  and  other  memorials,  are  con- 
stantly voicing  the  patient  labor  of  these  tireless 
descendants  of  our  former  heroes  and  martyrs. 

Individual  Clubs. —  Women's  clubs  are 
greatly  diversified  in  their  aims.  The  larger 
number  belong  to  the  social  and  literary  study 
class,  having  departments  devoted  to  history, 
travel,  literature,  art,  music,  civics,  household 
economics,  current  events  and  kindred  subjects. 
Besides  these  there  are  many  clubs  of .  the 
•health  protective"  class  which  co-operate  with 
the  boards  of  health  of  different  cities.  To  this 
class  are  allied  the  village  irnprovement  clubs, 
which  are  devoted  to  municipal  improvement. 
There  are  the  purely  civic  clubs  as  well,  and 
those  of  household  economics,  orders  that  strive 
to  awaken  interest  in  scientific  knowledgje  of 
foods,  fuel,  clothing  and  sanitation.  Societies 
for  the  study  of  child  nature,  societies  of  indus- 
trial art,  art  clubs,  music  clubs,  parliamentary 
clubs, —  all  belong  to  the  study  class.  Alumnae 
associations  are  formed  from  the  graduates  of 
colleges,  institutes,  academies  and  seminaries, 
•To  unite  graduates  for  their  mutual  benefit, 
to  preserve  the  pleasant  relations  formed  during 
college  life,  and  advance  the  cause  of  educa- 
tion among  women."  Kindergarten  clubs  have 
furthered  that  good  work.  Library  clubs  have 
built  up  free  libraries.  In  the  South  and  West 
traveling  libraries  have  been  established,  doing 
a  tremendous  work  toward  free  education.  Pro- 
fessional clubs  include  many  associations  of 
teachers,  nurses,  lawyers  and  women  of  other 
professions.  Press  clubs,  for  members  of  the 
literary  profession  are  in  all  large  cities,  and 
are  justly  popular.  The  Professional  Woman's 
League  (q.v.)  of  New  York,  one  of  the  strongest 
clubs  of  this  class,  was  organized  in  December 
1892  for  the  benefit  of  members  of  the  dramatic, 
musical  and  literary  professions.  It  is  a  dis- 
tinctive society  in  that  it  loans  money  to  its 
members  when  sickness  or  sudden  calamity  over- 
takes them.    It  earned  great  commendation  by 


producing  the  Woman's  Exhibition  in  1002.  The 
membership  is  500.  The  Kanatenah  of  Syracuse, 
N.  Y.,  is  a  business  club  with  social  features. 
There  are  very  many  clubs  of  working  women 
all  devoted  to  improvement  and  the  better  educa- 
tion of  members.  To  this  class  belong  the  edu- 
cational and  industrial  unions.  The  Woman's 
Christian  Temperance  Union  (q.v.)  is  a  large 
active  body,  doing  the  work  its  name  implies. 

The  International  Sunshine  Society,  founded 
by  Mrs.  Cynthia  Westover  Alden,  1896,  and  in- 
corporated 8  March  1900,  has  for  its  object: 
"To  incite  its  members  to  the  performance  of 
kind  and  helpful  deeds,  and  to  thus  bring  the 
sunshine  of  happiness  into  the  greatest  possible 
number  of  hearts  and  homes."  This  is  the 
largest  individual  club  in  the  country,  although 
it  might  be  classed  in  the  line  of  federations,  as 
it  has  branches  all  over  the  United  States,  and 
a  few  in  other  parts  of  the  world.  The  esti- 
mated membership  is  250,000. 

Negro  Women's  Clubs. —  The  National  Asso- 
ciation of  Colored  Women  was  organized  in 
1894.  Its  motto  is  "Lifting  as  we  Climb."  It 
numbers  165  clubs.  The  Northeastern  Federa- 
tion with  55  clubs,  and  the  Southern  Federation 
nurnbering  40  clubs,  are  active  members  of  the 
national  body,  the  balance  being  individual 
clubs.    The  association  meets  biennially. 

State  Federations. —  In  1903  a  circular  letter 
Tvas  sent  to  the  president  of  every  State  Federa- 
tion. In  several  instances  no  replies  have  been 
received.  Therefore  failure  of  representation  in 
this  list  of  Federated  clubs  is  due  to  the  fault 
of  the  presidents^of  the  omitted  Federations : 


State   Fkdekations 

Date    of 
organiza- 
tion 

Number 
of    clubs 

Total 
number 
women 
repre- 
sented 

1001 
1897 
1900 
189s 

'Ml 
1894 

ll^l 
1894 
1900 
1893 
•895 
1894 
1902 
1892 
J  900 
1894 
1895 
1895 
.895 
1894 
189s 
1894 
1894 
1897 
1894 

1898 
1899 
1895 

1900 
1896 
1897 
•895 
1896 
1896 
1896 

8 

108 
SI 
•  3 
12 
•4 
51 

244 

47 
291 
110 

*t 
18 

106 

?» 

\% 
195 

Vol 

% 

208 

41 

30 1 

60 
36 

133 

>7 
59 
30 
34 

150 

250 
3,159 

9.450 
4.700 
3.094 

Arkansas  

Colorado    

Connecticut    

Delaware     

District  of  Columbia. 
Florida    

7,000 
500 

5,000 
23,737 

1,499 
10,500 

llinois  •• 

owa     •■* 

Kentucky 

4,719 

500 

4,223 

2,700 

23,000 

Maine    

Maryland    .>••••.... 

Massachusetts    

Michigan  .•,... 

Minnesota 

Missouri 

5,000 

4,000 

4,091 

10,000 

30,000 

800 

11,000 

1,500 
1,500 

12,000 

1,487 

2,000 

650 

New    Hampshire 

New  York.:::::":: 

North    DakoU 

Ohio  

Oklahoma  and  Indian 
Territories    

Pennsylvania    

Rhode    Island 

South    Carolina 

South    Dakota 

Texas  

4,220 
1,000 

5500 

Utah     

Vermont    

Washington    

Total    

3,535 

228,036 

Mrs.  Edwin  Knowles. 
Professional  Woman's  League,  New  York. 
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Women's   Clubs,   General   Federation  of, 

an  organization  incorporated  in  the  United 
States  in  1892,  and  composed  of  over  2,675 . 
women's  clubs,  having  a  membership  of  155,000 
women  in  the  United  States  and  foreign  coun- 
tries. The  purpose  of  the  federation  is  de- 
clared in  its  articles  of  incorporation  to  be  *to 
bring  into  communication  with  one  another  the 
various  women's  clubs  throughout  the  world, 
that  they  may  compare  methods  of  work  and 
become  mutually  helpful.  Q>nstitutions  of 
clubs  applying  for  membership  should  show  that 
no  sectarianism  or  political  test  is  required,  and, 
while  the  distinctively  humanitarian  movements 
may  be  recognized,  their  chief  purpose  is  not 
philanthropic  nor  technical,  but  social,  literary, 
artistic,  or  scientific  culture.*  Meetings  of  the 
federation  are  held  biennially.  There  are  37 
State  federations  auxiliary  to  the  General  Fed- 
eration, and  683  single  clubs  in  4i<  States.  See 
Women's  Clubs. 

Women's  Home  Missionary  Society.  See 
Methodisu  in  America. 

Women's  Relief  Corps,  an  organization 
created  by  the  wives,  mothers,  daughters,  and 
sisters  of  Union  soldiers  of  the  Civil  War,  as 
an  auxiliary  to  the  Grand  Army  of  the  Republic. 
It  is  divided  into  departments,  which  are  sub- 
divided into  corps.  In  1904  there  were  3,026 
corps  and  149,460  members. 

Women's  Rights  is  the  term  applied  to 
the  claims,  made  on  behalf  of  women,  to  a 
legal,  political,  educational,  and  social  status 
equal  to  that  of  men.  The  modern  movement 
in  this  direction  dates  from  about  1848,  having 
begun  in  the  United  States.  Notwithstanding 
the  ridicule  which  assailed  its  early  advocates, 
the  claims  of  women  have  been  largely  recog- 
nized in  more  recent  legislation  in  Great  Brit- 
ain and  British  colonies,  as  well  as  in  America. 
See  Women,  Legal  and  Political  Status  of. 

Woo'chang',  China.     See  Wu-chanc. 

Wood,  wud,  Alexander,  Scottish  physi- 
cian: b.  Cupar,  Fife,  10  Dec.  1817;  d.  Edin- 
burgh 26  Feb.  1884.  He  was  grraduated  from 
Edinburgh  University  with  the  degree  of  M.D. 
in  1839;  and  shortly  afterward  became  one  of 
the  medical  officers  at  the  Royal  College  Dis- 
pensary in  Edinburgh.  He  was  one  of  the  most 
prominent  members  of  the  Royal  College  of 
Physicians  and  Surgeons  there,  being  presi- 
dent of  that  organization  in  1858-61,  and  repre- 
senting it  in  the  general  medical  college  in 
1858-74.  His  most  important  contribution  to 
the  practice  of  medicine  was  the  introduction 
of  the  use  of  the  hypodermic  syringe  for  ad- 
ministering drups;  this  he  first  brought  into 
notice  by  the  publication  of  a  pamphlet  in  1855, 
entitled  'New  Method  of  Treating  Neuralgia 
by  the  Direct  Application  of  Opiates  to  the 
Painful  Points.*  In  addition  to  the  pamphlet 
mentioned  he  wrote  'What  is  Mesmerism' 
(1851);  'Smallpox  in  Scotland*  (i860);  'Pre- 
liminary Education*   (1868). 

Wood,  Anthony,  English  antiquary  and 
biographer:  b.  Oxford  17  Dec.  1632;  d.  there 
29  Nov.  1695.  He  was  educated  at  Merton 
College,  Oxford,  and  gave  his  life  mainly  to 
matters  connected  with  the  history  of  the  uni- 
versity. His  researches  resulted  in  his  'His- 
tory and  Antiquities  of  the  University  of  Ox- 
ford*   (1674).     It  was  written  in  English;  but 


as  it  was  thought  proper  that  it  should  appear 
in  Latin  for  the  information  of  foreigners,  it 
was  translated  into  that  language  under  the 
inspection  of  Dr.  Fell,  and  published  at  the 
Oxford  Press,  as  'Historia  et  Antiquitates  Uni- 
versitatis  Oxoniensis.*  Wood's  'Survey  of  the 
Antiquities  of  the  City  of  Oxford*  was  edited 
by  Clark  in  1889-gp.  In  1691-2  appeared  his 
'Athenx  Oxonienses,*  an  account  in  English  of 
the  writers  and  bishops  educated  at  Oxford 
from  1500  to  1690,  but  for  his  criticisms  of  the 
Earl  of  Clarendon  in  this  work  he  was  expelled 
from  Oxford.  The  English  edition  of  his  first 
work  appeared  as  'History  and  Antiquities  of 
the  Colleges  and  Halls  in  the  University  of  Ox- 
ford* (1786-90),  and  'History  and  Antiquities 
of  the  University  of  Oxford*  (1792-6).  The 
Oxford  Historical  Society  published  an  edition 
of  his  autobiography  and  diaries  by  Clark  in 
1891-1901. 

Wood,  De  Volson,  American  engineer:  b. 
Smyrna,  N.  Y.,  i  June  1832;  d.  Hoboken,  N.J., 
27  June  1897.  He  was  graduated  from  the 
Rensselaer  Polytechnic  Institute,  Troy,  N.  Y.,  in 
1857,  was  professor  of  civil  engineering  in  the 
University  of  Michigan,  1857-72,  professor  of 
mathematics  in  the  Stevens  Institute  of  Tech- 
nology at  Hoboken,  1872-85,  and  from  the  last 
named  date  professor  of  engineering  there. 
Among  valuable  inventions  by  him  may  be  men- 
tioned a  steam  pump,  pneumatic  rock  driji,  and 
an  air  compressor.  He  published:  'Resistance 
of  Materials*  (1871) ;. 'Bridges  and  Roofs* 
{1873);  'Co-ordinate  Geometry*  (1879);  'Re- 
action  Motors'  ;  etc. 

Wood,  Edward  Stickney,  American  chem- 
ist :  b.  Cambridge,  Aiass.,  28  April  1846;  d. 
Pocasset,  Mass.,  11  July  1905.  He  was  gradu- 
ated from  Harvard  in  1867  and  obtained  his 
medical  degree  in  1871.  He  was  assistant  profes- 
sor of  chemistry  in  the  Medical  School  1871-6,  and 
full  professor  there  from  1876.  He  has  published 
a  translation  of  Neubauer  and  Vogel's 'Analysis 
of  Urine'  (1879)  ;  and  was  an  expert  on  all 
matters  relating  to  poisons.  After  1873  he 
has  been  chemist  of  the  Massachusetts  General 
Hospital. 

Wood,  Eleazer  Derby,  American  soldier:  b. 
New  York  1783:  d.  Fort  Erie,  Ont.,  13  Sept. 
1814.  He  was  graduated  from  West  Point  in 
1806  and  in  the  second  war  with  England  con- 
ducted the  defense  of  Fort  Meigs  in  1813,  and 
was  brevetted  major  for  gallantry.  He  partici- 
pated in  the  battle  of  Niagara  or  Lundy's  Lane, 
26  July  1814,  and  was  brevetted  lieutenant-colonel. 
In  the  sortie  of  13  September  he  fell  at  the  head  of 
his  command.  A  monument  to  his  memory  was 
erected  at  West  Point. 

Wood,  Ellen  Price,  English  novelist,  best 
known  as  Mrs.  Henry  Wood:  b.'  Worcester  17 
Jan.  1814;  d.  London  10  Feb.  1887.  In  i83t 
she  married  Henry  Wood,  a  member  of  a  bank- 
ing and  shipping  firm,  and  from  then  till  1856 
lived  in  France.  She  began  her  literary  careei 
by  contributing  to  '  Bentley's  Miscellany* '  an^ 
the  'New  Monthly  Magazine,'  and  in  the  in- 
genuity of  her  plots  excelled  all  her  English 
contemporaries.  Her  books  are  not  sensationai 
in  the  ordinary  acceptation  of  the  term,  ani 
display  beside  remarkable  constructive  skill,  not 
a  little  keen  character  drawing  and  descriptive 
power.  They  have  been  widely  circulated  both 
in  this  country  and  England  and  among  them 
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are:  'East  Lynne'  (1861),  which  has  had  an 
enormous  success  both  as  a  book  and  a  drama, 
and  still  continues  as  popular  as  ever;  'Mrs. 
Halliburton's  Troubles>  (1862);  *The  Chan- 
nings,'  which  is  a  most  entertaining  study  of 
schoolboy  life  (1862);  *The  Shadow  of  Ashly- 
dyat>  (1863);  <A  Life's  Secret>  (1867);  'Ro- 
land Yorke'  (1869),  a  continuation  of  'The 
Channings>;  'Dene  Hollow>  (1871);  'Within 
the  Maze'  (1872);  'Edina'  (1876);  'Pomeroy 
Abbey>  (1878);  'Court  Netherleigh'  (1881); 
'The  House  of  HalliwelP  (1890);  and  the 
'Johnnie  Ludlow  Stories'  (1874-80).  Consult 
'Memorials'  by  her  son  (1894). 

Wood,  Sir  Evelyn,  English  general:  b. 
Cressing,  Essex,  9  Feb.  1838.  He  was  educated 
at  Marlborough  College  and  joined  the  navy 
in  1852.  During  the  Crimean  war  he  served  in 
the  Naval  Brigade,  and  was  severely  wounded 
while  carrying  a  scaling  ladder  to  the  redan. 
In  1855  he  entered  the  army  as  cornet,  in  1858 
served  in  India  as  a  brigade-major  and  gained 
the  Victoria  Cross  for  conspicuous  valor,  in 
i860.  In  1873  he  served  in  the  Ashantee  war, 
and  on  his  return  from  this  campaign  was 
called  to  the  bar  at  the  Middle  Temple  (1874). 
He  served  in  the  Zulu  war  of  1879  and  was 
promoted  to  the  rank  of  brigadier-general  after 
his  victory  at  Kambula.  He  was  second  in 
command  of  the  British  forces  in  the  brief 
Transvaal  war  of  1881,  and  in  1882  went  to 
Egypt  as  commander-in-chief  or  sirdar.  In  1893 
he  became  quartermaster-general  to  the  forces, 
and  held  that  position  till  his  appointment  in 
1897  to  the  office  of  adjutant-general  to  the 
forces.  He  has  published :  'The  Crimea  in 
1854'  (1894);  'Cavalry  at  Waterloo'  (1896); 
•Cavalry  Achievements.'  Consult  'Life'  by 
Williams  (1892). 

Wood,  Fernando,  American  politician:  b. 
Philadelphia  14  June  1812 ;  d.  Washington,  D.  C., 
14  Feb.  1881.  In  1820  he  removed  to  New  York, 
where  he  was  educated,  and  entered  business 
as  a  shipping  merchant.  He  early  became  iden- 
tified with  political  organizations,  and  was  ac- 
tive as  campaign  writer  and  orator.  He  was 
elected  to  Congress  in  1840  on  the  Democratic 
ticket,  serving  one  term.  In  1850  he  retired 
from  business  and  in  that  year  was  the  Tam- 
many candidate  for  mayor  of  New  York,  but 
was  defeated.  As  candidate  of  the  same  or- 
ganization in  1854  he  was  elected  mayor  of 
New  York ;  introduced  various  reforms  and 
was  re-elected  in  1856  almost  without  oppo- 
sition. Discussion  in  the  organization  led  him 
and  his  followers  to  form  a  rival  body  called 
Mozart  Hall.  He  was  the  unsuccessful  can- 
didate for  mayor  of  this  organization  in  1858, 
but  in  i860  was  a  third  time  elected  mayor  in 
opposition  to  both  Republican  and  Tammany 
candidates.  In  1861,  when  secession  was  under 
discussion,  he  recommended  that  New  York 
should  secede  and  become  an  independent  city. 
He  was  elected  to  Congress  in  1863  and  1867. 

Wood,  George,  American  author:  b.  New- 
buryport,  Mass.,  1799;  d.  Saratoga,  N.  Y.,  24 
Aug.  1870.  He  was  clerk  in  the  War  Depart- 
ment (1819-22),  and  afterward  chief  of  a  divi- 
sion in  the  United  States  Treasury  Department. 
He  published:  'Peter  Schlemihl  in  America* 
(1848);  'The  Modern  Pilgrim'  (1855); 
'Marrying  Too  Late'  (1856) ;  'Future  Life' 
(1858),  republished  as  'The  Gate  Wide  Open.' 


Wood,  George  Bacon,  American  physi- 
cian: b.  Greenwich,  N.  J.,  13  March  1797;  d. 
Philadelphia,  Pa.,  30  March  1879.  He  was 
graduated  from  the  University  of  Pennsylvania 
in  1815  and  from  its  medical  department  in 
1818,  and  was  professor  of  chemistry  at  the 
Philadelphia  College  of  Pharmacy  1822-31,  and 
of  materia  medica  there  1831-5.  He  held  the 
chair  of  materia  medica  at  the  University  of 
Pennsylvania  1835-50,  and  of  the  theory  and 
practice  of  medicine  there  1850-60,  endo\ymg  an 
auxiliary  faculty  of  medicine  in  the  university 
in  1865.  He  published  'Treatise  on  the  Prac- 
tice of  Medicine'  (1847);  'Therapeutics  and 
Pharmacology'  (1856) ;  and  with  Franklin 
Bache  prepared  'The  Dispensatory  of  the 
United  States'  (1833,  17th  ed.  1894). 

Wood,  Henry,  American  author:  b. 
Barre,  Vt.,  16  Jan.  1834.  He  was  graduated 
from  a  commercial  college  in  Boston  in  185^ 
and  has  published:  'Natural  Law  in  the  Busi- 
ness World'  (1887);  'Edward  Burton,'  a  novel 
(1890);  'God's  Image  in  Man'  (1892);  'Ideal 
Suggestions'  (1893);  'The  Political  Economy 
of  Humanism'  (1901);  'The  Symphony  of 
Life'   (1901)  ;  etc. 

Wood,  Mrs.  Henry.  See  Wood,  Ellen 
Price. 

Wood,  Horatio  Curtis,  American  physi- 
cian :  b.  Philadelphia,  Pa.,  13  Jan.  1841.  He  was 
graduated  in  medicine  from  the  University  of 
Pennsylvania  in  1862,  and  was  professor  of 
medical  botany  there  1866-76,  and  clerical  pro- 
fessor of  diseases  of  the  nervous  system  since 
the  last  named  date.  _  In  addition  to  many  pro- 
fessional papers  he  is  the  author  of  'Thermic 
Fever'  (1872);  'Physiological  Therapeutics' 
f  1874,  9th  ed.  1894) :  'A  Study  of  Fever' 
(1875) ;  'Nervous  Diseases  and  their  Diag- 
nosis' (i88i);  'Syphilis  of  the  Nervous  Sys- 
tem' (1889). 

Wood,  James  Frederick,  American  Roman 
Catholic  prelate:  b.  Philadelphia,  Pa.,  27  April 
1813;  d.  there  20  June  1883.  He  was  educated 
in  England  and  on  returning  to  the  United 
States  entered  the  banking  business.  In  1836 
he  went  to  Rome  to  study  for  the  priesthood 
and  after  his  ordination  in  1844  became  an  as- 
sistant rector  of  the  cathedral  at  Cincinnati, 
and  afterward  pastor  of  St.  Patrick's  Church. 
In  1857  he  became  bishop  of  Philadelphia,  where 
he  completed  the  magnificent  cathedral  in  Logan 
Square.  He  also  established  at  Overbrook  the 
Seminary  of  St.  Charles  Borromeo.  He  was 
created  archbishop  in  1875.  He  was  especially 
opposed  to  the  introduction  of  political  issues 
from  other  countries  to  the  United  States. 

Wood,  John  George,  Enelish  naturalist 
and  Anglican  clergyman :  b.  London  21  July 
1827 ;  d.  Coventry,  Warwickshire,  3  March  1889. 
He  was  graduated  from  Merton  College,  Ox- 
ford, in  1848,  and  took  orders  in  the  English 
Church.  In  1856-62  he  was  chaplain  to  St. 
Bartholomew's  Hospital,  in  1858-63  a  reader  at 
Christ  Church,  Newgate  Street,  and  for  seven 
years  from  1869  conducted  the  festivals  of  the 
Canterbury  Diocesan  Choral  Union.  During 
1879-88  he  delivered  numerous  lectures  on  nat- 
ural history  in  Great  Britain  and  America.  His 
numerous  works  contributed  very  greatly  to 
popularize  natural  history.  Among  them  are: 
'The  Illustrated  Natural  History'  (1851); 
'Bees'   (1853)  ;  'Common  Objects  of  the  Sea- 
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Shore'  (1857);  'Common  Objects  of  the  Coun- 
ti7>  (1858);  <Routledge's  Illustrated  Natural 
History'  (1859-63),  his  most  important  work; 
'Common  Objects  of  the  Microscope'  (1861) ; 
'Our  Garden  Friends  and  Foes'  (1863) ; 
'Honjcs  Without  Hands'  (1864-5);  'Common 
Shelli  of  the  Sea-Shore'  (1865)  ;  'Fresh  and 
Salt  Water  Aquarium'  (1868)  ;  'Natural  His- 
tory of  Man'  (1868-70) ;  'Bible  Animals' 
(1869-/1);  'Insects  at  Home'  (1871-2);  'In- 
sects Abroad'  (1874);  'Man  and  Beast:  Here 
and  Hereafter'  (1874);  'Field  Naturalist's 
Handbook'  (1879-80);  'Half-Hours  in  Field 
and  Forest'  (1884);  'Half-Hours  with  a  Nat- 
uralist' (1885);  'Romance  of  Animal  Life' 
(1887).    Consult  'Life'  by  his  son  (1890). 

Wood,  John  Seymour,  American  lawyer: 
b.  Attica,  N.  Y.,  i  Oct.  1853.  He  was  grad- 
uated at  Yale  in  1874  and  at  Columbia  Law 
School.  He  was  editor  of  the  'Bachelor  of 
Arts  Magazine'  (1896-8),  and  has  published: 
'Gramercy  Park:  A  Story  of  New  York' 
(1892)  ;  <A  Daughter  of  Venice'  (1892)  ;  'Col- 
lege Days'  (1895) ;  'A  Coign  of  Vantage' 
(1896);  'Yale  Yarns'  (1897);  'An  Old  Beau, 
and  Other  Stories' ;  etc. 

Wood,  Leonard,  American  soldier  and  ad- 
ministrator: b.  Winchester,  N.  H.,  9  Oct.  i860. 
He  was  graduated  at  the  Harvard  Medical 
School  in  1884,  and  in  1885  became  a  contract- 
surgeon  in  the  United  States  army.  In  1886, 
as  first  lieutenant  and  assistant  surgeon,  he 
served  in  the  campaign  against  Geronimo. 
When  the  war  with  Spain  began,  in  1898,  with 
Theodore  Roosevelt,  he  organized  the  "Rough 
Riders,"  and  was  made  colonel  of  the  regiment, 
which  he  commanded  at  Las  Guasimas.  At  the 
battle  of  San  Juan  Hill  he  led  a  brigade;  was 
commissioned  a  brigadier-general  of  volunteers 
8  July  1898;  promoted  major-general  8  Decem- 
ber; and  on  4  Feb.  1901  was  made  brigadier- 
general  in  the  regular  army.  In  July  1898,  after 
the  surrender  of  Santiago,  he  was  placed  in 
command  of  the  city,  and  was  military  governor 
of  Santiago  until  December  1899,  when  he 
succeeded  Gen.  Brooke  as  military  governor  of 
Cuba,  and  continued  in  that  position  until  the 
withdrawal  of  the  United  States  from  the  island 
in  May  1902.  In  1903  he  was  assigned  to  the 
command  of  a  division  of  the  army  in  the  Phil- 
ippines and  made  military  commander  and  civil 
governor  of  the  Sulu  Archipelago.  In  the  same 
year  he  was  nominated  for  a  major-generalship 
m  the  regular  army.  When  he  took  charge  in 
Santiago  sanitary  and  social  conditions  through- 
out the  province  were  bad  beyond  desccription, 
yellow  fever  and  other  infectious  diseases  being 
prevalent,  food  scarce,  and  demoralization  gen- 
eral. By  his  vigorous  administration  he  soon 
brought  about  marvellous  improvement  Infec- 
tious material  was  destroyed,  cleanliness  se- 
cured, drainage  and  water  supply  provided, 
yellow  fever  quickly  and,  as  is  believed,  perma- 
nently banished,  the  death-rate  greatly  lowered, 
order  and  efficient  government  established,  and 
public  schools  introduced.  When  Gen.  Wood 
ended  his  work  in  Cuba  the  schools  numbered 
nearly  4,000,  with  as  many  teachers  (mostly 
native),  an  enrolment  of  over  250,000,  .and  a 
daily  attendance  of  140,000;  and  the  reforms 
accomplished  in  Santiago  had  been  extended  to 
Havana  and  to  other  parts  of  the  island.  The 
laws   were   revised,   the   judiciary   reorganized. 


charities  and  corrections  better  administered, 
public  works  remodeled,  police  discipline  se- 
cured, and  fit  election  laws  and  methods  adopted. 
The  government  of  (jen.  Wood  was  mili- 
tary only  in  name,  and  his  sanitary,  civil,  and 
social  reforms  prepared  the  Cuban  people  for 
the  orderly  self-government  which  the  island 
now  enjoys. 

After  the  nomination  of  Wood  for  major- 
general  in  the  regular  army  a  storm  of  pro- 
test waa  raised  in  the  public  press  of  the  United 
States,  mainly  on  the  ground  of  his  alleged 
want  of  military  trainin<;  and  experience  and 
that  the  promotion  was  made  over  the  heads  of 
veteran  officers  and  through  personal  and  po- 
litical influence.  Grave  charges  were  also  made 
against  his  conduct  in  Cuba,  and  when  the 
question  of  his  confirmation  as  major-general 
came  before  the  Senate  these  were  investigated 
by  that  body,  and  his  nomination  was  finally 
confirmed.  During  the  time  of  his  service  in 
the  Philippines  Gen.  Wood  has  been  called  upon 
to  suppress  several  outbreaks  among  the  na- 
tives under  his  authority.  Consult:  'Cuba: 
Civil  Report  of  (Jen.  Wood'  (igoi)  ;  his  article, 
'The  Military  (jovernment  of  Cuba,'  in  'Annals 
of  the  American  Academy  of  Political  and  So- 
cial Science,'  Vol.  XXL,  No.  2  (1903);  Baker, 
'Gen.  Leonard  Wood,'  in  'McClure's  Maga- 
zine.' Vol.  XIV.,  pp.  368-379  (1900) ;  and  'The 
Outlook,'  2  Jan.  1904,  'The  Case  of  Gen. 
Wood.' 

Wood,  Thomas  John,  American  soldier: 
b.  Munfordville,  Ky.,  25  Sept.  1823;  d.  Dayton, 
Ohio,  25  Feb.  1906.  He  was  graduated  from 
West  Point  in  1845,  served  under  Gen.  Taylor 
in  the  Mexican  War,  and  was  on  frontier 
duty  in  Texas  1849-55.  At  the  outbreak  of 
the  Civil  War  he  was  promoted  lieutenant- 
colonel  in  the  Federal  army,  and  later  brigadier- 
general  of  volunteers.  He  commanded  a  divi- 
sion at  Shiloh  and  Corinth  and  also  at  Chicka- 
mauga  and  Missionary  Ridge,  and  for  gallantry 
at  the  latter  engagement  was  brevetted  brigadier- 
general.  He  commanded  the  Fourth  corps  at 
Nashville  and  for  his  services  there  was  brevet- 
ted major-general  in  1865.  In  June  1868  he  was 
retired  from  the  service. 

Wood,  Thomas  Waterman,  American  art- 
ist :  b.  Montpelier,  Vt.,  12  Nov.  1823 ;  d.  New 
York  1902.  He  studied  art  in  Boston  in 
1848,  afterward  continuing  his  studies  in  Eu- 
rope. In  Diisseldorf  he  was  the  pupil  of  Hans 
Gude.  He  was  well  known  as  a  portrait  painter 
and  for  several  years  traveled  about  the  country 
iri  this  capacity,  finall>[  settling  in  New  York 
in  1866.  After  removing  to  New  York  Mr. 
Wood  devoted  himself  almost  entirely  to  genre 
painting,  in  which  he  chose  familiar  subjects 
in  American  life.  He  became  a  member  of  the 
National  Academy  in  1871,  and  from  1878-87 
was  president  of  the  American  Water  Color 
Society.  He  was  president  of  the  National 
Academy  of  Design  from  1891  to  1899.  He  also 
was  one  of  the  founders  of  the  New  York 
Etching  Club,  and  was  a  regular  contributor 
to  its  exhibitions,  most  of  his  etching  being 
after  his  own  paintings.  Three  of  Mr.  Wood's 
paintings,  'The  Contraband,'  'Recruit,'  and 
'Veteran,'  exhibited  at  the  Academy  of  De- 
sign in  1867,  now  are  among  the  pictures  at 
the  Metropolitan  Museum  of  Art.  ^lany  of  his 
portraits  are  in  the  Chamber  of  Commerce  col- 
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lection.  During  the  last  decade  Mr.  Wood  vk- 
ited  Europe  three  times,  copying  the  best  mas- 
ters in  London,  Paris,  Samt  Petersburg,  and 
Cassel,  giving  especial  attention  to  Rembrandt 
and  Murillo.  With  these  copies  and  with 
original  works  of  his  own  he  founded  the  Wood 
Art  Museum  in  his  native  town. 

Wood,  Walter,  English  author:  b.  Brad- 
ford, Yorkshire,  lO  March  1866.  He  was  for 
10  years  attached  to  the  staff  of  the  Yorkshire 
Daily  Observer  and  has  published  *  Barrack  and 
Battlefield*  (1897);  <Famous  British  Warships 
and  Their  Commanders'  (1897);  <With  the 
Flag  at  Sea>  (1901);  <  Wellington's  Dis- 
patches' (1902)  ;  etc. 

Wood,  Walter  Abbot,  American  inventor: 
b.  Mason,  N.  H.,  23  Oct.  1815 ;  d.  Hoosick  Falls, 
N.  Y.,  15  Jan.  1892.  Having  early  given  his 
attention  to  the  improvement  of  farming  im- 
plements, he  in  1850  introduced  the  Mauny 
harvesting  machine  with  original  improvements. 
He  continued  to  improve  mowers  and  reapers 
and  in  1884  disposed  of  48,300  machines.  His 
inventions  were  covered  by  about  30  patents, 
and  he  was  awarded  first  prizes  at  the  World's 
Fair  in  Paris  in  1867,  in  Vienna  in  1873,  in 
Philadelphia  in  1876,  and  in  Paris  in  1878. 

Wood,  William,  English  colonist  in 
America:  b.  about  1580;  d.  Sandwich,  Mass.. 
1639.  He  came  to  America  in  1629,  returned 
to  England  in  1633,  but  not  long  after  ag^in 
sailed  for  Massachusetts,  where  he  settled  first 
at  Lynn,  which  he  represented  in  the  General 
Court  in  1636,  and  afterward  (1637)  at  Sand- 
wich, of  which  he  became  town-clerk.  In  1634 
he  published  in  London  <New  England's  Pros- 
pect,' the  first  printed  account  of  Massachusetts. 
The  perfect  copies  extant  contain  a  map  of  the 
region.  The  prose  narrative  is  interspersed  with 
rimed  descriptions  of  _  natural  history.  This 
curious  work  was  reprinted  in  1764  (Boston) 
and  1865  (also  Boston;  Prince  Society). 

Wood- Allen,  Mary,  American  physician: 
b.  Delta,  Ohio,  19  Oct.  1841.  She  was  grad- 
uated at  the*  Ohio  Wesleyan  University  in  1861, 
and  at  the  Medical  Department  of  the  Univer- 
sity of  Michigan  in  1875,  and  was  married  to 
C.  B.  Allen  in  1863.  She  practised  medicine  for 
a  time  in  Newark,  N.  J.,  and  later  removed 
to  Ann  Arbor,  Mich.  She  has  published: 
'Man  Wonderful  in  House  Beautiful'  (1883)  ; 
'Teaching  Truth'  (1892) ;  'Child  Confidence 
Rewarded'  (1893);  'Marvels  of  Our  Bodily 
Dwellings'  (1896);  'Almost  a  Man'  (1896); 
'Almost  a  Woman'  (1897);  'Baby's  Firsts' 
(1898) ;  'What  a  Young  Woman  Ought  to 
Know'  (1898)  ;  'What  a  Young  Giri  Ought  to 
Know'   (1897)  ;  etc. 

Wood.  Wood  is  a  more  or  less  compact 
tissue  which  constitutes  the  part  of  the  trunks, 
branches  and  roots  of  arborescent  vegetable 
growth,  lying  between  the  bark  and  the  soft  sap- 
wood  next  the  bark,  and  the  pith  at  the  centre. 
The  word  "wood"  is  derived  from  the  Anglo- 
Saxon  tindu,  a  tree.  The  outer  layers,  or  sap- 
wood,  are  called  the  alburnum.  The  inner  solid 
wood  is  called  the  duramen.  Timber  is  wood 
large  enough  for  architectural  uses,  such  as 
boards,  planks,  beams.  The  term  hardwood  is 
applied  to  such  woods  as  mahogany  and  oak 
where  the  cells  have  thick  walls  and  are  closely 
packed  together.    Soft  wood  has  large  cells  and 


thin  cell  walls,  such  as  white  pine,  cedar,  poplar. 
It  would  seem  in  this  century  that  wood  is  los- 
ing its  importance  as  a  material  of  construction. 
For  frammg,  iron  and  steel  seem  to  have  de- 
throned wood;  and  even  in  furniture,  iron  has 
taken  the_  place  of  wood  in  certain  parts.  Every- 
thing is  iron  or  steel:  a  series  of  metal  beams 
covered  with  plaster  hidden  from  the  eyes  of  the 
prying  public  as  well  as  sheltered  from  fire; 
above  this  a  good  bed  of  plaster  or  poor,  cement- 
less,  concrete ;  the  builder  "rests  easy,"  the  effect 
is  good  and  satisfying,  so  we  build  iron  floors. 
After  a  while,  we  invent  new  forms  of  frame- 
work. We  cover  the  I-beams  from  which  the 
floor  arches  spring,  with  terra  cotta  or  plaster, 
leaving  the  large  beams  to  show  under  the  ceil- 
ings, wood  seems  to  be  banished.  Iron  is  even 
supplanting  the  lath  and  plaster  partitions,  and 
expanded  metal  or  wire-screen  lath  with  channel 
or  angle-iron  stiffeners  are  used  even  in  inex- 
pensive construction.  The  wooden  stagings  and 
centerings  with  which  the  stone  and  iron  struc- 
tures are  erected  are  almost  as  interesting  as  the' 
structures  themselves.  Wood  is  elastic,  comes 
back  into  place,  and  is  easily  worked.  Wood  is 
not  imperishable,  neither  is  iron.    One  reason 


why  wood  is  being  used  so  little  in  construction 
is  because  it  is  not  employed  in  a  natural  way: 
instead  of  leaving  it  natural,  it  is  covered  with 

Elaster ;  often  wood  is  used  green  when  it  should 
e  seasoned.  A  practical  way  of  getting  at  the 
quality  of  wood  is  to  find  its  price  in  the  market. 
For  example,  oak  which  would  sell  at  $110  per 
M.  would  be  good  enough  for  the  best  floor, 
while  oak  for  furniture  would  be  sold  for  half 
as  much  more. 

The  principal  countries  where  wood  has  been 
generally  used  as  building  material  are  Switz- 
erland, Norway  and  Japan.  The  chalets  of 
Switzerland  with  their  big  overhanging  roofs 
and  flat  oalustrades  with  jig-sawed  patterns,  are 
well  known.  The  wooden  construction  of  Nor- 
way and  Sweden  has  some  resemblance  to  these. 
The  Japanese  wooden  houses  and  temples  are 
unique  and  show  their  artistic  development. 
Vitruvius  describes  the  woodwork  of  ancient 
Rome,  but  nearly  all  traces  of  it  have  disap- 
peared. Caesar's  bridge  is  well  known  to  all  stu- 
dents. The  huge  concrete  and  stone  buildings  of 
the  Roman  empire  were  built  on  wooden  cen- 
tering, which  was  as  carefully  constructed  as  if 
it  were  to  be  permanent  itself.  The  half-timber 
work  of  the  Middle  Ages  where  the  framing 
was  made  of  heavy  timbers  was  filled  in  between 
with  plaster,  making  a  very  solid  permanent 
construction.  The  ceilings  of  the  churches  of 
the  Middle  Ages  were  frequently  worked  out  in 
timber  and  many  of  the  Gothic  churches  had 
timber  roofs,  which  followed  out  the  feeling  of 
the  (jothic  style.    The   shingle  architecture  of 
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the  modern  American  country  house,  the  old 
colonial  buildings  and  the  still  earlier  log  cabins 
are  good  examples  of  what  can  be  done  with 
wood  construction.  The  defects  of  timber  are 
caused  by  splitting,  knots,  rot,  sap-wood,  warp- 
ing. Timber  should  have  a  straight  grain, 
should  be  well  seasoned,  and  if  not  weather-sea- 
soned, should  be  kiln-dried. 

The  development  of  the  modem  system  of 
wood  framing  resembles  strikingly  the  still  more 
recent  American  methods  of  steel  construction,  as 
both  are  a  veneer  on  a  simple  framework. 
Neither  the  country  house  nor  the  office  build- 
ing expresses  its  constructive  features  on  the  ex- 
terior. This,  of  course,  has  an  economic  cause: 
it  is  much  easier  to  start  the  rough  carpentry 
with  the  sill  when  the  mason  has  completed  his 
wall,  and  carry  out  all  the  rough  framing  and 
boarding  with  the  knowledge  that  none  will 
show  as  finished  work ;  all  the  effort  will  tend  to 
rapidity  and  strength.  The  exterior  is  then  cov- 
ered with  shingles  or  clapboards,  and  the  in- 
terior with  lathing  and  plastering,  leaving  a  fin- 
ished plaster  surface.  Then  fQllows  the 
"joiner*  or  carpenter  for  the  finished  interior 
work,  which  is  put  in  after  the  plastering  is  dry, 
and  therefore  is  entirely  separate  in  time  and 
character  from  the  rough  framing. 

Defects  in  Timber. —  It  is  very  important  to 


Fig.  i. 

remove  the  sap-wood  with  care,  for  it  consti- 
tutes a  soft,  spongy  mass,  containing  fermentable 
sap,  and  allowing  dampness  to  penetrate  very 
easily ;  rot  develops,  and  worms  appear,  and  from 
the  sap-wood,  go  through  the  whole  substance. 
Lumber  is  piled  or  *stuck"  after  it  is  sawed  with 
small  sticks  of  wood  between  the  pieces  to  allow 
a  circulation  of  air,  and  allowed  to  remain  for 
several  months.  For  interior  finish, .  the  wood 
is  generally  seasoned,  by  artificial  means,  that  is, 
"kiln-dried."  The  pieces  are  put  in  a  room 
heated  by  steam  to  a  temperature  of  about  150° 
F.  and  allowed  to  remain  for  several  days  or 
weeks  until  thoroughly  dry. 

Preservation  of  Timber. — Up  to  the  present 
time,  the  greatest  attention  has  been  given  to 
the  preservation  of  railroad  ties.  The  principal 
processes  are  those  where  either  creosote  or  zinc 
, chloride  is  used.  Sometimes  a  combination  is 
,used.  All  French  and  English  ties  use  the  creo- 
'sote  process  which  gives  them  a  life  of  20  to  25 
years.  A  recommended  combination  is  38  per 
cent  dead  oil  of  coal  tar,  60  per  cent  resin  melted, 
2  per  cent  formaldehyde.  Inject  this  after  rais- 
ing timber  to  250°  F. 

Quaricr-sauing. — This  term  is  applied  to  a 
log  cut  lengthwise  into  quarters,  so  that  the 
quarters  can  be  cut  into  boards  parallel  to  the 
radius  45  degrees  between  these  cuts.  These 
■sections  are  so  nearly  in  the  plane  of  the  medul- 
lary rays  that  they  show  the  best  grain,  espe- 
cially in  oak,  and  boards  cut  in  this  way  are  less 
likely  to  warp  and  show  little  shrinkage.    Often 


die  grain  of  wood  which  renders  it  weak,  will 
give  a  good  effect  for  paneling  or  veneering. 
In  Fig.  I,  plank  A  is  quarter-sawed  and  will 
lie  flat  and  will  not  splinter;  plank  B  is  poorly 
cut,  being  taken  from  one  side  of  the  log,  as  in 
Fig.  2  A.  If  the  first  board  were  taken  directly 
through  the  centre  of  the  log  and  the  others  par- 
allel or  perpendicular  to  it  the  grain  would  lie 
nearly  parallel  with  the  medullary  rays  as  shown 
at  B  (Fig.  2).  In  Fig.  l, plank B  ispoorjy  laid, 
and  would  stand  much  better  if  laid  with  the 
heart  or  hollow  side  down  as  at  Fig.  i,  C 

Framing. —  From  the  period  of  the  first  set- 
tlement of  America,  the  cheapness  of  wood  has 
made  it  the  popular  building  material.  The  log- 
cabin  was  built  of  the  logs  cut  when  the  early 
settlers  cleared  the  land.  Two  sides  were  adzed 
off  and  the  ends  of  the  logs  were  notched  so  as 
to  fit  closely  at  the  corners.  The  cracks  were 
filled  in  with  mud  and  tlie  roof  framed  with 
small  roughly  worked  rafters  which  were  cov- 
ered with  split  shingles.  The  advent  of  the  saw- 
mill soon  brought  into  use  "dimension*  lumber, 
rectangular  in  section,  to  be  set  so  that  its  broad- 
est side  should  take  the  strain.  For  example, 
2-inch  by  8-inch  floorings  12  inches  or  16  inches 
apart  and  strongly  braced  or  "bridged*  by  small 
pieces  nailed  in  between,  took  the  place  of  lo-inch 
by  lo-inch  timbers  which  spanned  the  same 
space  at  greater  intervals  but  necessitated  the 
use  of  much  more  timber  on  account  of  their 
own  size  and  also  because  of  the  larger  amount 
of  timber  necessary  for  filling  in  between.  This 
evolution  has  brought  us  to  two  methods  of 
wood  construction,  the  "full  frame*  and  "balloon 
framing,*  the  latter  being  used  for  small  build- 
ings, such  as  ordinary  dwelling-houses,  only. 

Northern  Pine  (rare)  {Pinus  sylvestris)  is 
also  called  Norway  pine  and  Scotch  fir,  and  is 
known  in  Great  Britain  as  red  or  yellow  deaL 
It  is  found  in  the  northern  parts  of  Europe,  espe- 
cially in  Scandinavia  on  the  mountains  where 
there  are  large  forests  of  these  trees.  Its  color 
is  warm  with  reddish  tones.  When  first  cut  it 
is  very  resinous.  It  is  one  of  the' most  useful 
pine  woods  and  is  strong,  durable  and  easily 
worked.  Its  timber,  which  is  used  in  both  civil 
and  naval  architecture,  is  exported  from  Nor- 
way, Sweden,  Prussia  and  Russia. 

Canada  Red  Pine  (Pinus  resinosa). — This 
wood  is  sometimes  called  Norway  pine.  It  takes 
the  name  of  red  pine  from  the  color  of  its  bark. 
The  trees  are  found  throughout  Canada,  but  the 
best  red  pine  is  found  in  the  northern  parts  of 
Wisconsin  and  Minnesota.  The  trees  are  some- 
times 140  feet  high.  Its  wood  is  tough,  and  has 
but  few  knots.  It_  is  used  in  construction  of  all 
kinds,  flooring,  piling,  etc. 

IVhite  Pine  (.Pinus  strobus). — Also  called 
Weymouth  pine  after  Lord  Weymouth,  who 
planted  it  first  in  England  in  1708.  The  trees 
are  found  in  large  forests  in  Canada  and  in  the 
Great  Lakes  region.  The  wood  is  soft  and  eas- 
ily worked,  of  a  straight  grain,  of  a  light  straw 
color  and  has  but  few  knots.  _  The  tree  is  tall 
and  effective,  reaching  sometimes  200  feet  in 
height.  It  was_  formerly  tlie  most  extensively 
used  soft  wood  in  America. 

Yellow  Pine  (Pinus  mitts)  is  also  called 
short-leafed  pineto  distinguish  it  from  the  long- 
leafed  Georgia  pine.  It  is  a  native  of  the_  west- 
ern and  Southern  Staites.  West  of  the  Mississippi 
its  hard  fine  grain  of  wood  is  made  into  timber, 
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but  the  timber  is  not  so  large  as  that  of  the 
Georgia  pine. 

Georgia  Pine  (Pittus  palustris),  known  as  the 
long-leafed  or  Georgia  pine  and  as  the  turpen- 
tine_  tree.  Its  wood  is  coarse  and  owing  to  its 
having  so  much  resin  it  is  extremely  difficult  to 
work.  The  wood  is  used  for  coarse  lumber, 
ship-building,  heavy  timber,  and  for  obtaining 
tar,  pitch,  and  turpentine. 

Norway  Spruce  (Picea  excelsd)  is  a  tree 
which  attains  great  height,  often  growing  as  high 
as  150  feet,  and  is  a  native  of  the  northern  parts 
of  Europe  and  Asia.  Its  branches  grow  quite 
near  to  the  ground  as  do  all  firs.  This  wood  has 
many  hard  laiots,  which  makes  it  very  difficult  to 
cut  It  is  used  nevertheless  for  masts,  spars, 
boards,  etc.  Large  quantities  are  shipped  from 
Russian  ports  and  some  of  the  best  stock  comes 
from  Christiania. 

American  Spruce  {Picea  nigra),  or  black 
spruce,  much  resembles  the  Norway  spruce  ex- 
cept that  its  color  is  grayer  and  colder.  It  grows 
from  50  to  70  feet  in  height  and  is  found  in 
British  America  and  northern  parts  of  the 
United  States.  Its  wood  is  light  and  strong  and 
is  much  used  in  ship-building,  and  general  rough 
framing. 

Cedar,  an  evergreen  tree  of  the  coniferous 
genus.  Its  wood  is  soft  and  of  a  reddish  brown 
color  and  sometimes  has  a  very  fragrant  odor. 
It  is  used  for  chests  and  cigar  boxes.  There  are 
three  known  species  of  cedar.  The  cedar  of 
Lebanon  is  noted,  of  which  there  still  remains  a 
grove  of  some  400  trees. 

Basswood  (Tilia  americana). — This  wood  is 
the  American  Linden  or  lime  tree;  it  is  also 
called  bass.  It  is  a  yellow  ochre  in  color  and 
straight-grained.  It  does  not  wear  very  well 
but  stains  and  polishes  easily. 

American  Whitewood  (Liriodendroft  tulipi- 
fera)  is  the  whitish  timber  of  the  tulip  tree,  the 
wild  cinnamon,  basswood  and  Guiana  plum  trees. 
It  grows  in  the  Middle  States.  Its  wood  is  of 
a  pinkish  gray  color,  very  soft  and  of  a  smooth 
surface.  It  is  used  largely  for  sheathing.  It  is 
exported  from  New  York  and  Philadelphia. 

Birch  American  (Bctula  lulea),  called  also 
yellow  birch.  This  wood  has  a  smooth  outer 
bark,  close  grain,  moderately  hard  wood  and  is 
used  for  making  furniture,  for  fuel  and  other 
purposes.  The  oil  from  its  bark  is  used  to  give 
Russia  leather  its  odor. 

Ebony  (Diospyros  ebenacea)  is  the  name 
given  to  a  wood  of  a  very  dark  color.  It  is  very 
hard  and  heavy  and  often  jet  black  and  sinks  if 
put  into  water.  It  takes  a  fine  polish  and  is 
much  used  for  high  class  cabinets,  toilet  sets,  in- 
laying, making  flutes,  etc.  It  is  a  native  of  the 
flat  parts  of  Ceylon.  Its  usual  color  is  black, 
but  the  variety  in  Jamaica  is  green. 

Beech  (Fagtis)  is  a  large  straight  tree  with 
beautiful  thick  foliage.  Its  height  is  from  50  to 
70  feet.  The  bark  has  a  smooth,  hard  surface 
and  blue  gray  in  color.  Beech  is  not  much  used 
for  building  work,  for  it  is  not  durable  except 
■when  very  wet  or  very  dry.  It  warps  but  little 
and  its  hardness  makes  it  well  fitted  for  making 
a  great  variety  of  tools  and  for  cabinet  work. 

Oregon  Pine  (Pseudotsuga  taxifoUa),  known 
also  as  Oregon  fir,  Nootka  fir  and  Douglas  pine. 
Large  forests  of  these  trees  g^row  in  the  western 
part  of  the  United  States  and  Alaska. 


The  following  are  different  kinds  of  lumber 
which  are  used  for  different  purposes : 

Piles. —  Oak,  elm,  beech,  spruce.  Posts  set  i.: 
the  ground,  hemlock,  acacia. 

Strong  Construction. —  Oak,  teak,  yellow  or 
Georgia  pine.  Available  in  damp  situations, 
oak,  beech,  elm,  acacia,  alder,  chestnut.  For 
large  timbers,  Oregon  pine,  Georgia  pine,  oak, 
bay  mahogany,  chestnut. 

Floors. — Oak,  maple,  birch,  beech,  and  rift 
Georgia  pine  are  the  best  floors  for  hard  wear; 
North  Carolina  pine  for  cheaper  floors,  and 
spruce  floors  where  they  are  to  be  covered  or 
painted.  Oak,  hard  pine,  teak  will  wear  the 
longest 

Interior  Finish  and  Panels. —  Cypress,  North 
Carolina  pine,  oak,  mahogany,  sycamore. 

Window  Sills. —  Oak,  white  pine,  mahogany. 

Stair  Treads. —  Oak,  hard  pine,  teak.  For 
school  interior  finish,  ash,  hard  pine,  North 
Carolina  pine. 
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Wood  Alcohol,  Wood  Naphtha,  Wood 
Spirit,  etc.    See  Alcohol. 

_Wood-boring  Beetles,  beetles  which  lay 
their  eggs  in  or  upon  wood,  into  which  the 
larvse  begin  to  bore  immediately  after  hatching, 
and  from  which  they  derive  their  sole  sus- 
tenance. Living  upon  this  innutritious  sub- 
stance their  growth  is  generally  slow,  and  by 
the  end  of  the  several  years  spent  in  the  larval 
condition  they  have  often  _  excavated  extensive 
galleries  which  increase  in  diameter  as  the 
larvae  grow.  The  larvae  of  many  beetles  feed 
upon  dead  or  decaying  wood  only,  and  many  of 
these  may  be  considered  useful  to  man,  as  they 
assist  in  reducing  stumps  and  fallen  limbs  to  a 
condition  of  vegetable  mold.  Others  confine 
their  attacks  to  the  bark,  and  are  seldom  serious 
pests.  Many  species  bore  into  sound  _  wood 
either  in  the  standing  growing  tree,  in  the 
dressed  lumber,  or  even  in  the  finished  house 
or  article  of  furniture.  Such  often  commit  in- 
calculable damage.  The  families  Cerambycid<e 
and  Buprestidce  are  notorious  as  comprising  spe- 
cies almost  exclusively  of  wood-boring  habits, 
and  those  whose  larvae  do  not  excavate  wood 
burrow  into  roots  or  soft  plant  tissues.  The 
Cerambycida  (q.v.),  or  longicorn  beetles,  in- 
clude one  of  our  largest  beetles,  the  broad- 
necked     prionus     (Prionus    lalicollis),     which 
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reaches  a  length  of  nearly  two  inches  and  is 
unusually  robust  for  the  family;  it  is  of  a  deep 
brown-black  color,  and  the  jaws  are  exceedingly 
stout.  The  great  white  larvae  are  two  or  three 
inches  long  and  bore  into  the  roots  of  forest 
and  orchard  trees  and  blackberry  plants.  The 
latter  are  quickly  killed  and  even  large  trees 
will  succumb  if  the  borers  are  abundant  They 
live  three  years.  The  apple-tree  borer  (Saper- 
da  Candida)  in  the  beetle  state  is  brown  with  a 
conspicuous  white  stripe  running  the  entire 
length  of  the  body  on  each  side  above.  It  flies 
mostly  at  night  during  the  early  summer  months 
and  lays  its  eggs  on  the  trunks  of  apple,  quince 
and  pear  trees  near  the  ground.  The  larva  is 
cylindrical  and  very  strongly  annulated  and 
when  fully  grown  is  an  inch  long.  It  lives  three 
years,  the  first  one  being  spent  in  the  sap-wood, 
the  others  in  the  interior  of  the  trunk.  Its  at- 
tacks are  frequently  fatal  and  the  only  effective 
measures  are  preventives.  A  strip  of  tin  or 
wire  gauze  nailed  to  the  tree  trunk  from  the 
ground  to  a  height  of  two  feet  will  prevent 
most  of  the  females  from  depositing  their  eggs. 
Another  exceedingly  serious  pest  is  the  locust- 
tree  borer  (Cyllene  robinia)  which  has  habits 
similar  to  the  last  and  which  often  riddles  the 
trunks  of  locust-trees  with  its  burrows,  killing 
them  in  a  few  years.  The  beetles  are  very 
pretty,  being  dark  velvety  brown,  with  angu- 
lated  cross-lines  of  yellow.  They  abound  dur- 
ing the  early  autumn  and  feed  upon  the  pollen 
of  the  goldenrods.  Numerous  closely  related 
species  attack  other  hardwood  trees.  A  peculiar 
habit  is  possessed  by  the  twig-girdler  {Onci- 
deres  cingulatus)  which  in  order  to  provide  its 
larvae  with  the  dead  wood  upon  which  they  feed 
cuts  a  deep  circular  trench  around  the  twigs  of 
hickory  and  other  forest  trees  below  the  point 
at  which  its  eggs  have  been  deposited.  The  twig 
dies,  falls  to  the  ground,  and  the  larva  com- 
pletes its  span  of  life  in  security. 

The  species  of  Buprestida  (<j.v.)  differ  great- 
ly in  appearance  from  the  longicoms;  but  have 
similar  habits.  The  larvae  are  disdnguishable 
by  the  greatly  expanded  prothoracic  ring  im- 
mediately following  the  head,  which  is  very 
small  and  retractile.  They  are  always  footless. 
Although  the  buprestids  nearly  equal  the  longi- 
jorns  in  number  of  species,  and  exceed  them 
in  variety  of  forms  those  in  our  fauna  are 
smaller  and  because  of  their  plainer  colors, 
much  less  conspicuous.  Many  of  the  tropical 
species,  however,  are  of  great  size  and  brilliant 
colors,  and  some  of  their  larvae,  which  may  ex- 
ceed four  inches  in  length,  are  eaten.  A  species 
very  injurious  to  pear  orchards  is  the  sinuate 
borer  (Agrilus  sinuatus)  whose  extensive  wind- 
ing galleries  in  the  cambium  layer  often  almost 
completely  sever  the  bark  from  the  wood  and 
kill  the  tree.  The  beetle  is  about  half  an  inch 
long  and  both  it  and  the  larvae  are  slender. 
Blackberry  canes  are  often  infested  by  another 
species  (Agrilus  ruficollis),  the  larvae  of  which 
excavate  irregular  passages  and  cause  the  for- 
mation of  gall-like  enlargements.  The  species 
of  Chrysobothris  form  excavations  beneath  the 
bark  and  in  the  sap-wood  of  various  forest 
trees,  and  one  species  (C  femorata)  is  an  or- 
chard pest  and  another  (C.  harrisii)  injures  the 
white  pine. 

The  true  bark-borers  mostly  belong  to  a 
family,  the  Scolytida.  closely  related  to  the  wee- 
vils   (q.v.).    They    form    most    elaborate    bur- 


rows on  the  inner-surface  of  the  bark,  consist- 
ing of  numerous  galleries  radiating  in  all 
directions  from  a  central  chamber.  (See  Bark- 
beetles.) 

In  combating  wood-boring  beetles  the 
method  must  be  suited  to  the  habits  of  the  par- 
ticular species,  but  in  general  all  infected  wood 
should  be  burned  or  the  larvae  picked  out  and 
destroyed.  Egg  laying  should  be  prevented  as 
far  as  possible  by  painting  the  tree  trunks  with 
soap-suds,  kerosene  emulsion,  or  similar  repel- 
lent Woodpeckers  perform  a  valuable  service 
in  the  destruction  of  these  larvae. 

Consult:  Harris  and  Flint,  'Insects  Inju- 
rious to  Vegetation'  (New  York  1884)  ;  Pack- 
ard, 'Insects  Injurious  to  Forest  and  Shade 
Trees'  (Washington  1890)  ;  Leconte  and  Horn, 
•Coleoptera  of  North  America*  (Washington 
1883)  ;  Thompson,  <Systema  Cerambycidarum' 
(Paris  1865). 

Wood  Carving,  sculpture  in  wood,  either 
in  low  relief  or  m  the  round.  On  the  whole 
the  grain  and  structure  of  Wood  make  it  more 
suitable  for  carving  in  relief  than  for  large 
statues;  some  woods  without  much  distinct 
grain  can  be  carved  almost  as  marble  or  stone ; 
in  other  woods  the  artist  must  carefully  adapt 
his  design  to  the  grain  of  the  wood.  Wood 
used  for  carving  must  be  carefully  seasoned  and 
specially  prepared;  one  method  of  seasoning  it 
is  to  soak  it,  when  newly  cut,  in  running  water, 
thus  washing  away  all  the  sap,  and  then  to 
dry  out  the  water;  an  ancient  method  was  to 
smoke  it  with  wood  smoke ;  still  another  method 
is  to  dry  the  wood  in  hot  rooms,  after  pieces 
of  paper  have  been  glued  on  the  ends  to  prevent 
the  sap  from  drying  out  at  the  ends  too  rapidly. 
The  woods  most  commonly  used  for  carving 
are  oak,  chestnut,  walnut;  cedar  in  ancient 
times;  sandalwood  and  other  perfumed  woods 
in  the  East ;  ])ine,  fir,  and  similar  soft  woods ; 
the  last  mentioned  being  especially  fitted  for 
carving  on  a  large  scale. 

History. —  Wood  carving  has  occupied  an 
important  place  in  the  early  development  of  the 
fine  arts  in  most  nations ;  though  it  was  almost 
unknown  in  Babylonia,  Assyria,  and  Persia,  it 
was  common  in  Egypt  in  early  times,  in  India, 
in  China,  and  in  Japan;  and  is  now  practised 
by  many  savage  and  semi-savage  races.  Par- 
ticularly the  Maori  and  Polynesian  races  use 
an  abundance  of  wood  carving,  not  only  on  the 
walls  and  beams  of  their  dwellings,  but  also  on 
their  paddles,  weapons,  etc.  Their  representa- 
tions of  beasts  and  men  are  usually  grotesque, 
but  they  also  carve  complicated  geometrical  rig- 
ures,  spirals,  etc.,  of  real  beauty  and  freedom 
of  design.  The  oldest  example  of  wood  carving 
which  IS  now  preserved  is  Egyptian,  a  life-size 
statue  of  a  man  known  as  the  Sheikh-el-Beled, 
dating  from  4000  B.C.,  which  gives  evidence  of 
marked  technical  skill;  several  other  smaller 
pieces  of  Egj-ptian  carving  are  also  preserved. 
No  specimens  of  Greek  and  Roman  wood  carv- 
ing have  been  preserved,  but  the  classical  writers 
leave  no  doubt  that  wood  was  used  in  the  early 
days  of  art  in  both  Greece  and  Rome,  and 
many  of  the  sacred  statues  were  undoubtedly 
of  this  material.  Wood  carving  reached  its 
highest  development  in  the  Middle  Ages.  The 
best  early  specimens  of  medireval  carving  are 
found  in  the  Scandinavian  countries,  on  several 
church  doorways,  dating  from  the  9th  to  the 
13th  centuries;  these  are  carved  on  pine,  and 
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the  designs  consist  mostly  of  interlacing  scroll 
work,  combined  with  figures.  The  art  reached 
its  highest  point  in  France,  Germany,  England, 
and  Italy  in  the  14th  and  isth  centuries.  The 
best  examples  are' found  in  the  furnishing  of 
churches,  the  pulpits,  choir  stalls,  altar  screens, 
etc.  The  most  careful  attention  to  detail,  and 
artistic  combination  of  figures,  leaf  and  scroll 
work,  combined  with  dignity  of  design,  mark 
the  best  mediseval  wood  carving.  Wood  was 
used  for  the  images  of  saints,  and  for  effigies 
on  tombs ;  and  also  for  larger  pieces  of  carving, 
such  as  roofs  of  churches  and  other  edifices, 
often  richly  decorated  with  figures  or  foliage 
designs.  In  the  Renaissance  period  wood  carv- 
ing was  lavishly  used  in  church  decoration,  choir 
stalls,  confessionals,  desks,  and  pulpits;  in  Italy 
ceilings  were  also  elaborately  carved ;  but  the 
designs  though  elaborate  and  skilfully  worked 
out,  began  to  lose  the  dignity  of  the  mediseval 
carvings,  and  to  indicate  a  low  ebb  of  taste. 
In  modern  times  the  art  of  wood  carving  has 
lost  entirely  its  former  importance.  It  is  best 
developed  among  the  Swiss  peasants,  where  it 
is  a  regularly  organized  business:  and  is  to 
some  extent  preserved  among  workmen  in  the 
provincial  towns  of  France.  In  Switzerland  it 
IS  used  mostly  for  clocks,  small  articles  of  fur- 
niture, toilet  articles,  etc.  In  England  and  the 
United  States  wood  carving  has  recently  been 
revived  to  some  extent  as  a  valuable  part  of 
art  training  or  of  general  manual  training. 

Consult:  Jack,  'Wood  Carving,  Design  and 
Workmanship*  (1903);  Williams,  'History  of 
the  Art  of  Sculpture  in  Wood>  (1835). 

Wood  Duck,  or  Summer  Duck,  the  most 
'beautiful  of  American  ducks  (Aix  sponsa). 
The  bill  is  very  high  at  the  base,  shorter  than 
the  head;  nail  very  large  and  much  hooked; 
head  crested;  tail  short,  wedge-shaped.  The 
head  and  crest  are  metallic  green,  glossed  on 
the  sides  with  purple;  line  through  the  eye;  two 
bars  on  side  of  head  meeting  under  the  chin, 
and  upper  throat,  white;  lower  neck  and  sides 
of  tail  purple,  the  former  with  triangular  spots 
of  white;  lower  parts  white;  sides  yellowish 
banded  with  black  and  {>osteriorly  with  white; 
speculum  bluish  green,  tipped  with  white;  pri- 
maries silver  white  externally  at  tip;  back  uni- 
form, with  bronzed  and  green  reflections;  a 
white  crescent  in  front  of  wings  bordered  with 
black;  scapulae  and  inner  tertials  velvet  black 
with  violet  gloss.  In  the  female  the  back  is 
more  purplish,  the  sides  of  head  and  neck  ashy, 
aboui  the  bill  white,  and  lower  neck  brownish ; 
the  eyes  are  red.  It  is  19  inches  long,  and  29 
in  alar  extent.  In  most  parts  the  plumage  is 
iridescent  with  changing  metallic  reflections. 

Formerly  the  wood  duck,  one  of  the  most 
characteristic  birds  of  our  fauna,  was  abundant 
and  widely  distributed  through  the  wooded  and 
watered  portions  of  the  United  States  and 
southern  Canada,  but  as  a  result  of  an  unholy 
warfare  it  has  become  practically  extinct  over 
large  areas.  It  is  confined  to  fresh  water,  espe- 
cially secluded  ponds  in  woods.  The  flight  is 
noiseless,  very  rapid,  graceful,  and  as  easy 
among  the  branches  of  trees  as  that  of  the  wild 
pigeon.  It  breeds  from  April  to  June,  accord- 
ing to  latitude,  the  nest  being  made  in  the  hol- 
low of  a  tree,  or  in  the  deserted  excavations  of 
the  woodpecker  or  squirrel,  and  usually  in  deep 
awamps,  though  often  in  the  vicinity  of  houses, 
for  they  are  not  shy  birds.    The  eggs  are  6  to 


IS,  2  by  ij4  inches,  i)ale  buff  and  greenish, 
smooth,  and  laid  on  dried  plants  and  feathers. 
They  are  much  attached  to  the  breeding  places. 
The  young  leap  down,  or  are  conveyed  to  the 
ground  or  water  by  their  parents.  The  adults 
are  excellent  divers,  and  feed  on  acorns,  nuts, 
grapes,  berries,  rice,  insects,  snails,  tadpoles,  and 
small  fry.  The  chief  enemies  of  the  adults  are 
minks,  raccoons,  and  snakes,  and  many  of  the 
young  are  destroyed  by  snapping  turtles,  alliga- 
tors, and  predaceous  fishes.  It  is  easily  domes- 
ticated and  readily  breeds  in  captivity.  The 
only  other  species  of  the  genus  is  the  famous 
mandarin  duck  (q.v.)  of  China. 

Consult  Grinnell,  'American  Duck  Shoot- 
ing'  (New  York   1902). 

Wood  Engraving.  Wood  engraving  is 
especially  distinguished  from  other  methods  of 
engraving  in  being  a  relief  process.  In  the  early 
days  of  the  art  the  design  was  drawn  on  the 
block  in  simple  outline  and  the  work  of  the  en- 
graver was  to  cut  away  the  rest  of  the  wood, 
leaving  the  lines  of  the  drawing  in  relief,  which 
when  inked  could  be  made  to  give  an  impression 
in  facsimile  if  a  piece  of  paper  were  put  over 


St.  Christopher,  the  earliest  wood  engraving  —  siie  of 
original    iiyixSH.     Date   1433. 

the  block  and  pressure  applied  to  the  back.  In 
its  modem  practice  which  involves  reproduc- 
tion by  tones  or  tints,  the  varying  values  of  an 
original  are  obtained  by  the  most  delicate  cutting 
of  lines  and  dots  and  minute  picks.  Blacks  are 
obtained  by  leaving  the  wood  untouched,  pure 
whites  by  cutting  the  wood  entirely  away.  Be- 
fore the  discovery  of  a  method  by  which  draw- 
ings could  be  photographed  directly  on  the  wood 
the  design  had  to  be  drawn  in  reverse  on  the 
block  and  the  same  size  as  the  finished  print. 
By  the  use  of  photography  the  drawing  can  be 


Digitized  by 


Google 


WOOD  ENGRAVING 


made  any  size  and  the  reduction  made  in  trans- 
ferring to  the  block. 

If  to  the  art  of  printing  we  owe  an  inestima- 
ble debt  for  bringing  to  us  the  record  of  the 
thought  and  history  of  all  times,  to  the  kindred 
and  older  art  of  the  wood  engraver  we  owe 
almost  equal  obligations.  It  gave  to  the  com- 
mon people  the  pictures  by  which  they  could 
be  made  to  understand  the  purport  of  written 
and  printed  words.  When  and  where  the  art  of 
wood  engraving  was  first  invented  and  by  whom 
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The  Grief  of  Hannah,  from  the  Cologne  Bible,  about 
I47S. 

has  long  been  a  much  discussed  question.  The 
earliest  known  examples  date  from  the  early 
part  of  the  isth  century  when  in  various  parts  of 
northern  Europe,  notably  in  Germany  and  the 
Netherlands,  there  existed  various  rude  prints 
representing  scenes  from  Scripture  and  the  lives 
of  the  saints,  evidently  made  from  wood  cuts. 
They  were  printed  in  a  brown  ink  apparently  by 
rubbing  on  the  back  of  the  paper  with  some 
blunt  edged  instrument  and  were  often  colored 
either  by  hand  or  with  the  use  of  a  stencil. 

One  of  the  most  famous  of  these,  and  the  ear- 
liest dated  print  from  a  wood  block  is  the  famous 
Saint  Christopher  of  1423  found  pasted  in  the 
cover  of  a  manuscript  discovered  in  the  library 
of  a  convent  in  Swabia.  It  represents  Saint 
Christopher  wading  across  a  stream  with  the  in- 
fant Jesus  on  his  shoulder.  On  the  right  bank 
a  hermit  is  kneeling  before  his  cell  holding  a  lan- 
tern in  his  hand,  on  the  left  a  peasant  is  climbing 
a  steep  hill  on  the  way  to  his  home.  It  is  a  rude 
cut  without  any  regard  for  perspective,  but  the 
figure  of  Saint  Christopher  possesses  a  certain 
dignity,  and  tlie  pictorial  effect  is  such  as  would 
appeal  to  a  primitive  people.  Many  similar  cuts 
were  produced  in  the  iSth  and  i6th  centuries  in 
the  cities  of  Augsburg,  Nuremberg,  Ulm, 
Cologne  and  the  Flemish  cities.  Conventional  in 
design  and  often  repeating  again  and  again  the 
same  subjects^  they  were  yet  expressive  of  the 
mediaeval  religious  conceptions  and  were  no 
doubt  highly  effective  in  giving  particular  and 
comprehensible  value  to  the  biblical  lessons  tlwy 
were  intended  to  convey. 

It  has  been  contended  by  some  authorities 
that  wood  engraving  really  began  with  the  in- 
vention of  playing  cards,  but  no  authentic  records 
are  available  of  their  having  been  printed  before 
1423,  the  date  of  the  Saint  Christopher,  and  they 
appear  to  have  been  made  with  a  stencil.  The 
making  of  sacred  prints  very  soon  developed 
into  a  large  business,  and  by  the  middle  of  the 
ISth  century  wood  engraving  was  an  established 
and  widely  familiar  art.    Coming  before  the  in- 


vention of  printing,  when  books  in  manuscript 
only  were  the  treasured  possessions  of  the  great 
monasteries,  these  prints  were  of  inestimable 
value  in  the  cause  of  popular  religious  education. 
From  the  very  first  wood  engraving  has  been 
an  art  for  the  people.  In  the  beginning  serving 
religious  purposes  only  it  soon  became  a  means 
of  satire  and  comment  upon  the  abuses  of  the 
clergy  and  a  record  of  the  manners  and  customs 
of  the  times. 

_  In  the  early  part  of  the  15th  century  many 
minds  were  striving  toward  the  invention  of  a 
way  to  print  from  movable  types.  The  idea  came 
no  doubt  from  the  so-called  block  books.  Many 
of  the  early  prints  bore  the  name  of  a  saint  or  a 
short  legend  which  was  evidently  cut  on  tlie 
block  with  the  picture.  From  these  legends  it 
was  a  natural  step  to  extend  the  text  and  add 
whole  columns  of  type.  The  date  and  place  of 
the  earliest  of  these  block  books  is  a  matter  for 
conjecture,  but  they  were  known  in  the  early 
part  of  the  15th  century.  One  of  the  most 
widely  discussed  of  these  is  the  'Biblia  Pau- 
perum,'  or  Poor  Preacher's  Bible,  several  edi- 
tions of  which  are  known.  It  is  a  small  folio 
containing  40  pages  printed  on  one  side  only  in  a 
pale  brownish  ink  by  means  of  rubbing  on  the 
back.  Each  page  is  divided  into  five  compart- 
ments separated  by  pillars,  suggesting  the  idea 
of  church  windows.  The  central  panel  shows 
a  scene  from  the  Gospels  and  on  the  sides  are 
illustrations  from  the  Old  Testament  bearing 
on  the  central  design.  There  are  also  texts  and 
Latin  verses.  Another  block  book  that  has  given 
rise    to   much    speculation    is    the    'Speculum 


The   Fall   of   Lucifer,    from   the    Speculum   Humanx 
Salvationis. 

Humanse  Salvationis,'  or  The  Mirror  of  Human 
Salvation.*  In  this  the  text  appears  to  have 
been  printed  from  movable  type  in  black  ink  on  a 
press.  Other  famous  block  books  are  the 
'Apocalypsis  Sancti  Johannis,'  Visions  of  Saint 
John;  'Ars  Moriendi,*  The  Art  of  Dying; 
*Canticum  Canticorum.'  or  a  History  of  the  Vir- 
gin prefigured  in  the  Song  of  Solomon.    All  of 
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these  are  curiously  and  often  grotesquely  mediae- 
val, full  of  the  symbolism  and  mysticism  of  prim- 
itive humanity.  Rude  as  they  are,  though,  they 
were  preparing  the  way  for  something  better. 

With  the  advent  of  printing  the  block  books 
were  superseded  and  wood  engraving  became 


The  Ploaghmao,  from  the  Dance  of  Death,  by  Holbein. 

a  handmaid  of  the  greater  art.  Illustrations  are 
to  be  found  in  many  of  the  books  of  the  early 
printers.  (This  is  not  the  place  to  discuss  the 
question  of  who  was  the  first  to  use  movable 
type  and  the  subject  has  already  been  treated 
under  the  head  of  Printing.)  The  earliest 
wood  engravings  in  a  printed  book  with  an 
authentic  date  appear  in  the  Psalter  of  Faust 
and  Scheffer  published  at  Mentz  in  1457.  From 
Cologne,  Mentz,  Nuremberg,  Ulm,_  Augsburg, 
Strasburg  and  Basel  came  many  printed  books 
illustrated  with  wood  engravings. 

The  Bible  was  the  book  on  which  the  early 
printers  spent  most  of  their  energies.  Numerous 
editions  were  published  with  illustrations.  The 
most  important  of  these  was  the  famous  Cologne 
Bible  which  appeared  before  1475.  Its  109  de- 
signs were,  after  the  block  books,  the  first  illus- 
trations of  Sciipture,  and  they  showed  more 
originality  and  invention  than  anything  that  had 
gone  before.  Many  of  the  decorative  borders  of 
this  Bible  are  in  curious  contrast  to  the  sacred 
text.  Next  to  the  Bibles  in  interest  in  the  study 
of  wood  engraving  are  the  numerous  chronicles 
and  histories.  These  are  records  of  legends  and 
imaginary  events  and  are  illustrated  with  wood 
cuts  dealing  with  the  lives  of  the  saints  and  the 
great  happenings  in  local  history.  One  of  the 
best  known  of  these  chronicles  is  the  one  pub- 
lished at  Nuremberg  in  1493.  It  has  over  2,000 
cuts  supposed  to  be  the  work  of  William  Pley- 
denwurff  and  Michael  Wohlgemuth,  the  latter  a 
master  of  the  great  Diirer.  The  chief  distinc- 
tion of  the  Nuremberg  Chronicle  lies  in  the  fact 
that  in  it  for  the  first  time  wood  cuts  were  printed 
in  simple  black  and  white.  They  were  mod- 
em in  this  respect  and  in  the  use  of  cross  hatch- 
ing by  which  grays  and  blacks  of  varying  inten- 
sity were  obtained  by  engraving  lines  that 
crossed  each  other  at  different  intervals. 


In  France  wood  engraving  was  early  identi- 
fied with  printing.  Religious  books  contained 
many  curious  and  often  beautiful  illustrations. 
Those  known  as  the  'Livres  d'Heures*  often 
contained  many  fine  examples  of  carefully  exe- 
cuted blocks  in  imitation  of  miniatures.  Many 
of  these  early  wood  cuts  served  simply  as  an  out- 
line for  the  colorist,  who  often  overlaid  them 
with  an  entirely  different  design.  The  first  really 
effective  artistic  use  of  the  decorative  border 
may  be  seen  in  these  'Livres  d'Heures,*  and 
some  of  them  are  notably  quaint  embodiments  of 
scriptural  ideas  combined  with  others  that  are 
certainly  not  to  be  found  in  the  sacred  book. 

England  lagged  behind  other  countries  in 
her  art  development,  and  wood  engraving  was 
little  known  there  before  the  publication  of 
Caxton's  'Game  and  Playe  of  Chess,'  published 
in  1476,  and  it  is  thought  that  the  cuts  in  this 
were  imported  from  Germany.  In  Italy  the 
earliest  wood  engravings  were  either  importa- 
tions from  Germany  or  were  suggested  by  Ger- 
man originals.  The  most  noted  example  of  early 
Italian  wood  engraving  is  the  'Hypnerotomachia 
Poliphili,*  or  Dream  of  Poliphilo,  written  by  a 
Venetian  monk  in  1467  and  printed  by  the 
famous  Aldus  in  1499.  The  Italians  developed 
a  method  of  engraving  in  chiaroscuro,  in  imita- 
tion of  painting,  by  Qie  use  of  several  blocks, 
each  printed  in  a  different  color.  The  Germans 
also  employed  the  same  methods,  but  in  a  much 
cruder  form. 

With  the  advent  of  Albrecht  Diirer  wood 
engraving  reached  its  highest  attainment.  First 
of  all  he  was  a  great  designer  with  a  far-reach- 
ing and  powerful  imagination  and  a  mind  full 
of  the  new  learning  and  spirit  of  the  coming 
Reformation.    He  was  the  first  fully  to  realize 


The  Savages  of  Calicut,  from  the  Triumphal  Processiaa|| 
by  Burgkmair. 

the  great  possibilities  of  wood  engraving,  and  by 
his  influence  it  was  raised  to  the  dignity  of  a 
fine  art.  He  is  known  chiefly  by  four  great 
works.  The  first  of  them  the  15  large  drawings 
illustrating  the  Apocalypse  of  Saint  John. 
Others  are  the  'Larger  Passion  of  Our  Lord,' 
12  cuts,  'The  Life  of  the  Virgin,'  20  cuts,  and 
the  'Smaller  Passion  of  Our  Lord,'  36  cuts. 
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Among  Durer's  other  famous  works  are  the 
'Car  and  Gate  of  Triumph*  made  for  the  Em- 
peror Maximilian.  Another  great  work  cele- 
brating the  emperor's  fame  was  Hans  Burgk- 
mair's  magnificent  'Triumphal  Procession,*  etc. 

A  group  of  wood  engravers  known  as  the 
Little  Masters,  from  the  small  size  of  their  work, 
followed  Durer,  but  their  work  is  of  no  special 
significance. 

Hans  Holbein  ranks  among  the  really 
great  artists  and  wood  engraving  owes  to  him  a 
stilll  further  advance.  Holbein  indeed  might  be 
well  called  the  father  of  modern  illustration. 
Among  the  first  books  he  illustrated  were  the 
<  Utopia*  of  Sir  Thomas  Moore  and  the  Biblical 
translations  of  Luther.  He  is  best  known,  how- 
ever, for  his  remarkable  series  of  designs  known 
as  the  'Dance  of  Death,*  a  popular  subject  of 
mediaeval  times.  In  each  of  the  41  designs  is  a 
scene  from  common  daily  life  expressed  with 
a  grim  dramatic  power  and  truth  of  drawing  that 
are  remarkable  in  a  very  high  degree.  Death 
spares  neither  the  king  nor  the  peasant,  the 
praying  nun  nor  the  priest  in  the  pulpit.  Much 
of  their  success  was  due  to  the  wonderfully 
accurate  wood  engraving  of  Hans  Liitzelburger, 
for  in  the  hands  of  a  less  skilful  engraver  the 
originals  would  have  lost  much  of  their  power. 
Holbein's  designs  for  the  Old  Testament  were 
also  remarkable  in  many  aspects,  but  they  were 
more  conventional  in  conception.  After  Hol- 
bein, wood-engraving  as  an  art  steadily  declined. 

Its  revival,  in  a  modern  sense,  began  with  the 
work  of  Thomas  Bewick  in  England.  To  him  we 
owe  the  great  principle  of  the  white  line  which 
did  away  with  much  of  the  old  drudgery  and 
gave  the  engravers  more  freedom  in  handling. 
In  the  old  way  where  black  lines  crossed  the  lit- 
tle white  lozenges  between  had  to  be  laboriously 
cut  away,  Bewick  simply  gouged  out  with  his 
graver  a  line  and  by  varying  the  width  and  num- 
ber, obtained  his  gradation  of  light  and  shade. 
He  was  the  first  also  to  use  boxwood  and  the 
burin;  the  old  wood  engravers  cut  their  designs 
on  pear  or  apple  tree  boards  with  a  knife.  Bewick 
is  best  known  by  the  drawings  and  engravings 
in  his  'British  Quadrupeds*  and  'History  of 
British  Birds.*  He  was  the  founder  of  the 
modem  British  school  which  held  for  many 
years  a  distinguished  place  in  modern  illustrative 
art  Bewick's  pupils,  Nesbit  and  Luke  Clennell ; 
Robert  Branston,  John  Thompson,  the  Dalzels, 
William  Harvey,  and  W.  J.  Linton  engraved  the 
work  of  many  distinguished  English  artists. 
In  France  and  Germany  wood  engraving  has 
maintained  a  distinct  place  in  spite  of  process 
and  some  of  it  has  been  and  still  is  of  a  very 
high  order  of  merit.  It  is  to  .\merica,  however, 
that  we  must  look  for  the  greatest  achievement 
in  wood  engraving.  Our  artists  have  carried 
it  to  a  degree  of  perfection  unparalleled  any- 
where else  in  the  world.  They  have  taken  it 
out  of  the  domain  of  a  largely  mechanical  handi- 
craft and  given  it  almost  the  individuality  that 
belongs  to  creative  art.  The  first  American 
wood  engraver  of  distinction,  Dr.  Alexander 
.Anderson,  was  a  follower  of  Bewick.  His  work 
appears  in  many  early  American  books.  Joseph 
Alexander  Adams  was  another  early  American 
wood  engraver  whose  work  was  even  more 
worthy  of  study.  The  notable  wood  engravings 
made  for  the  Harper  Bible  published  in  1843 
were  done  under  his  supervision. 


To  the  great  English  and  American  maga- 
zines we  owe  the  incentive  and  the  opportunity 
for  the  development  of  the  best  wood  engraving. 
Even  before  a  way  was  discovered  by  which 
drawings  might  be  photographed  on  the  block, 
American  engravers  had  begun  to  show  their 
capacity  for  interpreting  the  lines  and  tones  of 
drawings  with  exceptional  accuracy  and  original- 
ity. In  some  instances  attempts  were  made  to 
copy  the  qualities  of  brush  marks  and  the 
te.xtures  of  different  mediums  such  as  pencil  and 
charcoal,  etc.,  but  this  was  only  a  passing  phase 
of  an  attempt  at  superior  cleverness.  W.  J. 
Linton  who  spent  the  later  years  of  his  life  in 
America  was  a  leader  in  the  effort  to  make 
wood  engraving  more  of  an  individual  art,  and 
though  he  was  not  always  in  full  sympathy  with 
the  tendency  toward  a  greater  refinement  of  line 
and  an  effort  that  seemed  to  him  to  be  leading 
away  from  the  legitimate  purposes  of  wood 
engraving,  he  was  a  very  great  power  for  good. 
J.  G.  Smithwick,  long  identified  with  the  art  de- 
partment of  'Harper's,*  and  A.  W.  Drake,  of 
'Scribner's  Monthly*  and  the  'Century,*  did  their 
full  share  in  the  development  of  the  art.  Fred- 
erick Juengling,  J.  P.  Davis,  Frank  French,  F.  S. 
King,  Wm.  B.  Closson,  Henry  Wolf,  Thomas 
Cole,  Thomas  Johnson,  Elbridge  Kingsley,  Gus- 
tav  Kruell,  William  MuUer  and  others  are  names 
identified  with  the  highest  attainment  of  Ameri- 
can wood  engraving.  With  the  advent  of  process 
(see  Photo-engraving)  the  demand  for  wood 
engraving  has  greatly  diminished  and  its  em- 
ployment as  a  reproductive  art  is  constantly  de- 
creasing. It  is  a  beautiful  art  as  exemplified  by 
the  best  practitioners,  remarkable  for  its  bril- 
liancy of  effect  in  pure  black  and  white,  requir- 
ing the  most  delicate  skill  in  its  manual  execu- 
tion and  a  feeling  and  invention  with  respect  to 
the  correct  interpretation  of  values  and  textures 
of  a  very  high  order. 

With  the  passing  of  the  men  of  to-day  who 
have  given  wood  engraving  a  place  among  the 
fine  arts,  it  is  likely  that  it  will  cease  to  be  a 
field  for  further  endeavor.  There  are  no  longer 
incentives  for  its  study,  and  the  time  and 
artistic  training  necessary  for  any  real  accom- 
plishment can  be  put  to  much  better  profit  in 
other  directions.  Prints  by  famous  engravers 
are  already  much  sought  by  collectors,  and  the 
future  historian  of  the  art  will  probably  end  "his 
record  with  the  close  of  the  19th  century  and 
the  beginning  of  the  20th. 

More  than  to  any  other  of  the  graphic  arts 
are  we  indebted  to  wood  engraving.  It  led  the 
way  to  the  invention  of  printing  and  has  been 
the  means  of  putting  before  the  world  a  record 
of  the  progress  of  the  greater  arts  of  drawing 
and  painting. 

James  R.  Carringtck, 
Assistant  Editor   ^Scribiirr's   Mc^arr-r.'' 

Wood-frog.    See  Frog. 

Wood-ibis,  a  kind  of  stork  (q.v.). 

Wood-lark,  a  European  lark  (Lullula  oT' 
borea)  closely  alHed  to  the  sky-lark  (q.v.),  but 
distinguished  by  its  smaller  size,  shorter  tail, 
a  distinct  light  streak  over  the  eyes  and  ears, 
and  more  distinct  markings  on  the  breast  It 
perches  upon  trees,  and  is  found  chiefly  in  fields 
near  the  borders  of  woods.  Its  flight  is  much 
less  extensive  and  powerful  than  that  of  the 
sky-lark.    The  wood-lark  often  sings  during  the 
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night,  and  on  this  account  has  been  mistaken 
for  the  nifchtingale.  "Its  song^'  is  described  as 
"sweet  and  flute-like,  more  melancholy  than  that 
of  the  sky-lark,  and  is  generally  uttered  from 
the  top  of  some  tree  or  else  when  the  bird  is 
on  the  wing.  It  rises  to  some  height  before 
commencing,  then  ascends,  singing,  higher  and 
higher,  throwing  itself  from  side  to  side,  hovers 
and  floats  in  the  air,  and  when  the  song  is  ended 
drops  with  closed  wings  to  the  ground  again.* 
It  bears  confinement  well,  singing  sweetly  in 
the  cage,  and  even  breeding  easily  there  or  in 
an  aviary:  hence  it  is  constantly  caught  and 
kept.  The  nest  is  generally  built  under  bushes. 
The  eggs  are  five  in  number,  of  a  dusky  color, 
spotted  with  deep-brown  spots. 

Wood-louse,  one  of  the  little  isopod  crus- 
taceans (see  Isopoda)  of  the  family  Oniscidte, 
which  abound  underneath  logs  and  in  decaying 
stumps  in  the  woods,  and  which,  when  touched, 
curl  up  for  protection  like  armadillos.  They  are 
numerous  and  hardy,  the  sexes  are  distinct,  and 
the  young  "are  hatched  from  the  eggs  in  their 
full  form,  passing  through  no  metamorphoses. 

Wood-mouse,  the  red-backed  mouse  (q.v.). 
In  England  the  long-tailed  field-mouse  (Mus. 
sylvaticus)   is  so  called. 

Wood  Nymph,  a  minor  pagan  divinity  sup- 
posed to  live  in  trees  and  woods.  This  is  the 
common  name,  also,  of  the  beautiful  lepidopter- 
ous  insects  comprising  the  genus  Eudryas. 

Wood  Oil,  the  name  given  in  commerce 
to  a  resinous  juice  which  exudes  from  various 
trees  of  eastern  Asia.  It  has  a  fine  aromatic 
color,  and  is  used  for  a  great  variety  of  pur- 
poses; in  jnedicine  as  a  substitute  for  copaiba 
balsam;  by  sailors  for  paying  the  seams  of  a 
ship  instead  of  tar;  by  painters  as  a  varnish; 
also  in  the  making  of  lithographic  ink,  etc.  It 
is  an  excellent  preservative  of  timber  against 
the  attacks  of  white-ants.  It  is  strictly  an  oleo- 
resin,  and  is  also  known  as  gurjun  balsam. 

Wood-pewee.    See  Pewee. 

Wood-pulp.  There  are  three  kinds  used  — 
ground  wood,  soda-process  wood  and  sulphite- 
process  wood ;  the  latter  two  are  not  wood  in 
either  physical  or  chemical  properties,  but  cellu- 
lose, similar  to  cotton  fibre  in  appearance  and 
nature.  (See  Paper;  Paper  Industry.)  The 
name  of  wood-pulp  is  generally  understood  as 
designating  mechanically  ground  pulp  as  distin- 
guished from  chemical  pulp,  or  cellulose.  In  the 
manufacture  of  mechanical  wood-pulp  a  block 
of  wood  is  put  against  the  surface  of  a  rapidly 
revolving  grindstone  by  hydraulic  or  other  pres- 
sure, a  stream  of  water  pouring  down  upon  the 
stone  carrying  away  the  disintegrated  fibres  into 
a  stuff-chest,  where  they  are  mixed  with  a  per- 
centage of  sulphite  or  other  cellulose,  and  are 
then  ready  to  go  on  the  paper  machine  to  be 
converted  into  paper.  Spruce  principally,  but 
also  poplar  and  other  soift  woods  are  used  in 
the  manufacture  of  this  pulp. 

Ground  wood  was  invented  in  Germany 
in  1847  by  Keller  and  perfected  and  patented 
by  Henry  Voelter,  who  constructed  a  machine 
which  is  in  general  use  to-day.  Mr.  Albrecht 
Pagenstecher,  of  New  York,  bought  and  con- 
trolled the  Voelter  patent  and  introduced  this 
industry  into  the  United  States  in  1867-^,  im- 
porting two  machines,  which  were  set  up  19 
Curtisvillc.  Mass. 


The  introduction  of  this  new  process  marked 
a  new  era  in  the  manufacture  of  paper.  It  fur- 
nished a  cheap  and  abundant  raw  material,  sim- 
plified the  former  oomplicated  methods  of  pre- 
paring stock  for  paper  machines,  and  improved 
the  quality  of  the  paper  made,  besides  cheapen- 
ing the  cost  of  production.  Without  wood-pulp 
it  would  be  impossible  to  supply  the  demand  for 
paper  at'  the  present  day. 

Wood-pulp  was  first  sold  at  8  cents  per 
pound,  but  finally  dropped  to  less  than  i  cent 
per  pound,  and  brought  the  price  of  newspaper 
from  14  cents  in  1868  down  to  less  than  2  cents 
per  pound  at  the  present  time,  making  the  one- 
cent  newspaper  of  to-day  possible. 

The  introduction  of  ground  wood-pulp  print- 
ing paper  in  rolls  completely  revolutionized 
modem  methods  of  journalism.  The  absorbent 
quality  of  this  wood-pulp  paper  r.ade  the  modem 
rapid  printing  press  [  racticable,  eliminating  the 
allowance  for  drying,  and  limiting  the  printing 
speed  only  by  tiie  mechanicil  pr:sibilities  of 
the  press,  which  were  in  no  way  dependent,  as 
in  the  case  of  rag  paper,  upon  the  drjing  of 
each  sheet.  Such  an  improvement  made  imme- 
diate changes  in  the  making  and  printing  of 
newspaper,  and  as  soon  as  the  results  of  this 
new  process  became  commercially  practicable, 
the  entire  system  of  news  gathering  changed 
as  well.  It  has  since  become  possible  for  a 
paper,  with  the  help  of  the  modem  type-setting 
machine,  to  get  news  into  the  streets  within 
fifteen  minutes  after  its  receipt  in  the  printing 
office. 

The  output  of  wood-pulp,  which  in  1868  was 
less  than  one  ton  per  day  from  the  only  mill 
then  in  existence,  has  now  increased  to  over 
5,000  tons  per  day  in  188  mills,  requiring  in  its 
manufacture  nearly  2,000,000  cords  of  wood  an- 
nually, and  the  use  of  water-power  amounting 
to  about  400,000  horse-power. 

The  introduction  of  this  new  process  was 
made  under  many  difficulties,  the  greatest  of 
which  was  to  overcome  the  prejudice  of  paper- 
makers,  who  believed  that  rags  were  the  only  fit 
substance  to  make  paper  of,  and  considered 
wood-pulp  as  an  adulteration  or  shoddy.  At 
present  every  newspaper  is  composed  largely  of 
ground  wood-pulp,  with  a  small  percentage  of 
chemical  fibre.  Many  book,  wrapping  and  other 
papers  also  contain  a  large  percentage  of  ground 
wood-pulp.  ALBRErHT  Pagenstecher, 

President  Manufacturers  Paper  Company. 

Wood-quail,  or  Roulroul.    See  Quail. 

Wood-rat,  a  large  rat-like  wild  mouse  of 
the  genus  Neotoma,  of  which  two  species  dwell 
in  the  forests  of  the  southern  half  of  the  United 
States.  The  body  is  8  or  9  inches  long,  and  the 
tail  nearly  as  long.  The  form  resembles  that 
of  the  white-footed  mouse  {Mictotus),  the  ani- 
mal being  more  slender  and  squirrel-like  than 
are  the  true  or  house  rats,  from  which  this  may 
always  be  distinguished  by  his  hairy  tail,  softer 
fur,  and  much  larger  ears.  The  best  known 
species  is  the  Alleghany  wood-rat  (A^.  pennsyl- 
vanica),  which  is  lead-color  above,  sprinkled 
with  black  hairs,  which  lightens  to  yellowish  on 
the  flanks  and  becomes  pure  white  on  the  abdo- 
men and  feet.  Consult  Stone  and  Cram. 
'American  Animals'  (New  York  1902). 

Wood-robin,  the  wood-thrush  (q.v.). 

Wood-sorrel.    See  Sorrel. 
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Wood-thrush,  or  Wood-robin,  the  most 
familiar  of  North  American  spotted  thrushes 
{Hylockichla  mustelina),  famous  for  the  rich 
four-parted  melody  of  its  spring  song.  It  is 
numerous  in  warm  weather  throughout  the 
Eastern  States  and  Canada,  inhabiting  the  wild 
spaces  as  well  as  confidently  approaching  the 
house  and  roadside.  Its  nest  is  often  built  in 
a  village  shade-tree,  or  even  in  a  garden  bush, 
but  more  frequently  among  the  forking  twigs  of 
an  apple-tree;  and  it  is  to  be  distinguished  from 
that  of  the  robin  by  the  absence  of  mud  and  the 
presence  of  many  dead  leaves,  which  always 
form  the  principal  part  of  its  foundation.  The 
eggs  are  deep  blue,  smaller  and  less  greenish 
than  those  of  the  robin.  It  soon  becomes  unsus- 
picious of  the  persons  whom  it  is  accustomed  to 
see  about  the  place  and  who  do  not  disturb  it, 
but  is  jealous  of  the  attention  of  other  birds, 
and  defends  its  home  with  admirable  vigor  and 


Wood-working  Machinery  includes  the 
various  machines  employed  to  reduce  the  lum- 
ber cut  in  the  forests  into  doors,  sashes,  mold- 
ings, etc.,  used  for  industrial  purposes.  They 
may  be  conveniently  divided  into  four  gener^ 
classes  —  saws,  -which  operate  by  rending  or 
scission;  planers,  by  which  the  work  is  accom- 
plished by  a  paring  action;  lathes,  in  which  the 
wood  is  turned  or  pared  while  being  revolved; 
and  grinders  or  abrading  machines,  which  are 
generally  employed  as  finishers,  and  accom- 
plish the  work  through  the  medium  of  sand 
or  emery.  Saws  are  blades  of  steel  with  toothed 
edges  and  are  used  to  divide  metal,  and  stone, 
but  the  principal  modern  use  of  the  saw  is  to 
divide  wood.  For  saws  used  in  metal-working 
see  Metal-working  Machinery.  The  use 
of  saws  is  of  very  ancient  origin,  and  it  is 
practically  impossible  to  enumerate  in  detail  their 
adaptations    to    various    mechanical    processes. 


Gang    Saw. 


success.  The  song,  which  is  heard  most  fre- 
quently and  pleasingly  toward  ■  sunset,  is  ex- 
celled by  that  of  none  of  the  more  familiar 
Eastern  birds  either  in  musical  quality  or  in 
sentiment  It  is  low,  sweet,  evenly  modulated, 
and  flute-like,  yet  has  far-carrying  power,  and 
when  heard  at  twilight  across  the  fields,  or 
from  unseen  recesses  of  the  orchard,  it  brings 
to  the  mind  a  hymn  chanted  in  praise  of  the 
serenity  of  the  summer  evening.  This  thrush 
is  bright  cinnamon  above,-  brightest  on  the  head ; 
below  white,  with  large  rounded  black  spots 
forming  lines  down  in  front. 

Wood-warbler,  a  book-name  for  the  small 
and  beautiful  American  birds  of  the  family 
Mniotiltid<B  (see  Warbler)  ;  but  the  name  is 
without  special  significance,  as  these  birds  are 
not  more  characteristic  of  woodland  than  of 
other  places;  nor  than  other  warblers. 


Among  uncivilized  peoples,  saws  were  made  of 
flakes  of  flint  imbedded  in  wooden  blades  and 
held  in  place  by  means  of  bitumen.  Later,  among 
the  ancients,  bronze  saws  were  used,  but  all  mod- 
ern saws  are  made  of  steel  of  the  finest  qualify. 
The  saw  is  practically  an  exaggeration  of  the 
knife,  the  edge  of  which,  although  presenting  a 
smooth  appearance  to  the  unaided  eye,  shows  an 
array  of  saw  teeth  when  viewed  under  a  micro 
scope.  Saws  are  of  four  general  types  — 
"straight,"  with  flat  blades  and  straight  edges, 
reciprocating  in  action,  and  making  a  plain  cut ; 
"circular,"  with  flat  circular  blades,  and  cutting 
at  right  angles  to  the  motion  which  is  continu- 
ous; "barrel,"  cylindrical  in  shape,  and  cutting 
parallel  to  the  axis ;  and  "band,"  endless  ribbons 
of  steel,  toothed  on  one  of  the  edges,  and  run- 
ning over  two  pulleys,  one  above  the  other,  with 
a  continuous  cutting  motion  parallel  to  the  axis. 
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Any  of  them  may  be  designed  for  cross-cutting 
or  for  ripping  purposes.  In  the  cross-cut  saws 
the  teeth  are  designed  to  cut  at  right  angles  to 
the  fibre  of  the  wood,  while  in  the  rip-saws  the 
alternate  teeth  are  bent  outwardly  or  "set"  so 
that  they  make  a  broader  gash  than  the  thick- 
ness of  the  blade  and  prevent  binding  or  stick- 
ing. Saw  teeth  are  made  long  or  short,  and 
pitched  to  cut  one  way  or  both  ways,  according 
to  the  kind  and  character  of  the  timber  to  be 
sawn.  The  "pitch*  of  a  tooth  is  the  angular 
position  of  its  point  relative  to  the  edge  of  the 


creased  _  rigidity  is  obtained  only  by  an  in- 
crease in  thickness,  which  in  turn  results  in 
the  cutting  of  a  wide  gash,  and  a  consequent 
increase  in  the  kerf-waste  or  saw-dust.  There- 
fore, the  use  of  saws  exceeding  72  inches  in 
diameter  is  not  considered  economical.  In 
operation,  they  are  run  at  speeds  ranging  from 
5,000  to  9,000  feet  per  minute,  and  are  capable  of 
cutting,  on  the  average,  about  80,000  superficial 
feet  of  lumber  per  day  of  12  hours,  as  against 
6,000  to  10,000  feet,  by  the  straight  saws.  The 
wear  on  circular  saws  is  very  great,  and  the 


Circular  Saw,  with  Rack-feed. 


blade,  and  it  is  determined  by  subtracting  the 
angle  of  the  back  edge  from  that  of  the  front 
edge  of  the  tooth.  The  normal  pitch  is  60°, 
which  is  generally  applicable  to  all  saws,  from 
those  used  in  the  largest  sawmills  to  the  small- 
est hand  saws.  The  blade  of  the  hand  saw  !» 
broader  at  one  end  than  at  the  other,  and  is 
provided  with  a  wooden  handle  attached  to  the 
broader  end.  The  largest  straight  saws  are 
called  "pit-saws,"  and  were  the  •  earliest  em- 
ployed in  the  manufacture  of  lumber.  They 
were  operated  by  two  men,  one  standing  over 
the  log  and  drawing  upward,  while  another 
standing  in  the  pit  below  followed  with  the 
downward  or  cutting  stroke.  The  demand  for 
larger  quantities  of  sawmill  products,  developed 
the  arrangements  known  as  *gate,"  "gang,"  and 
•muley"  saws,  and  later  the  "circular"  saws, 
which  were  mtroduced  in  England  about  the 
close  of  the  i8th  century.  The  first  patent  was 
granted  to  Samuel  Miller  in  1777,  but  a  general 
announcement  of  the  principle  appears  to  have 
been  made  by  Brunei  about  12  years  later. 

The  circular  saw  is  a  disk  of  the  finest  steel, 
•with  teeth  on  its  edge.  At  first  only  those  of 
small  diameter  were  used,  such  as  the  buzz-saw 
of  the  watchmaker,  for  minute  work,  and  the 
ripping-saw  of  the  carpenter  shop  and  the 
planing  mill ;  but  now  they  are  made  in  dia- 
meters ranging  from  I  to  84  inches,  and  the 
larger  sizes  are  used  as  the  main  saws  of  most 
of  the  larger  sawmills.  In  the  principal  lum- 
bering districts  of  the  United  States,  they  are 
usually  72  inches  in  diameter,  while  those  em- 
ployed on  the  Pacific  coast  often  run  up  to  a 
diameter  of  8  feet.  In  design,  the  diameter  of  a 
circular  saw  is  governed  by  its  rigidity  or  the 
capacity  to  maintain  a  true  plane  of  rotation 
during  the  process  of  cutting.  This  property 
decreases  as  the  diameter  increases,  which  is  ex- 
actly   the    reverse    of    what    is    required.    In- 
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teeth  of  the  larger  lumber  saws  require  to  be 
filed  sharp  three  or  four  times  during  a  day's 
work,  which  rapidly  reduces  the  diameter  of  the 
saw,  and  seriously  impairs  its  efficiency.  To 
obviate  this,  the  larger  saws  are  _  often  cm- 
structed  with  removable  teeth  which  are  in- 
serted in  slots  in  the  periphery  and  held  in 
place  by  wedging  or  by  rivets,  and  as  they  wear 


Band  Saw. 


out  are  easily  replaced  by  new  teeth,  at  a  com- 
paratively small  expense.  Barrel  saws  are  metal 
cylinders  shaped  like  a  straight-sided  barrel 
open  at  both  ends,  and  with  the  edge  of  one  end 
toothed.  They  are  employed  in  manufacturing 
the  staves   for  barrels,  pails  and  tubs.    Band 
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saws  were  invented  about  the  beginning  of  the 
19th  century,  and  although  their  particular 
merits  were  ^  known  long  before  the  circular 
saws  came  fnto  general  use,  they  were  not 
adopted  until  the  latter  part  of  the  century, 
owing  to  the  difficulty  of  making  saws  capable 
of  withstanding  the  severe  service.  But,  with 
the  manufacture  of  the  finer  grades  of  steel  of 
greater  tensile  strength  and  elasticity,  since  1885, 
they  have  been  adopted  in  addition  to  the  cir- 
cular saws  in  many  of  the  larger  mills.  They 
are  made  in  sizes  ranging  from  yi  inch  in  width. 


cut   various    ornamental   designs    for   brackets* 
corner-pieces,  clock-cases,  etc. 

Of  saws  used  for  special  purposes,  the  seg- 
ment saw  used  for  cutting  veneers,  and  the  wire 
saw  employed  for  cutting  stone,  are  interesting 
as  examples  of  the  application  of  the  tool  for 
exactly  opposite  purposes.  The  segment  saw  is 
circular  in  shape,  and  is  formed  by  bolting 
the  segments  of  the  blade,  which  are  extremely 
thin,  upon  the  outer  edge  of  a  strong  cast-iron 
centre,  which  gives  the  required  rigidity.  The 
larger  sizes  range  from  6  to  8  feet  in  diameter. 


T^mmiUium 


with  Roller-feed. 


used  for  ordinary  shop-work,  to  from  6  to  8 
inches  in  width,  for  the  use  of  the  larger  lumber 
mills.  In  mode  of  operation,  which  is  as  that  of 
a  belt  over  two  pulleys,  they  cut  with  a  continu- 
ous motion,  with  the  toothed  edge  always  in  the 
gash.  Being  made  extremely  thin,  they  are 
used  for  continuous  and  rapid  cutting  in  planing 
mills  and  other  wood-working  plants,  where  the 
cuts  are  made  in  scrolls  and  curves,  and  require 


and  possess  cutting  edges  so  light,  that  they  are 
capable  of  cutting  veneers  almost  as  thin  as  a 
sheet  of  paper.  The  wire  saw,  on  the  other 
hand,  is  a  form  of  band  saw,  and  consists  of  an 
endless  strand  of  three  steel  wires  which  is 
kept  moving  upon  the  stone  while  sand  and 
water  are  fed  to  it.  The  grains  of  sand  are 
caught  in  the  spaces  between  the  wires  and  are 
dragged   along,   and   by   abrading   the    surface 


Copying    Lathe, 


a  very  flexible  blade.  The  thinness  of  the  blade 
insures  a  much  smaller  kerf-waste  than  that  re- 
sulting from  the  circular  saw,  and  as  installed  in 
their  larger  forms  in  the  lumber  mills  are  cap- 
able of  sawing  an  average  of  40,000  feet  of  lum- 
ber per  day.  The  saws  commonly  known  as 
scroll  saws  and  jig  saws,  are  very  narrow 
straight  blades  of  steel,  often  as  fine  as  -jfi  of 
an  inch  in  width,  which  are  operated  to  give  a 
reciprocating  movement,   and   are   employed   to 


result  in  cutting  a  groove.  The  wires  are  kept 
constantly  pressed  against  the  bottom  of  the 
groove  by  the  aid  of  two  pulleys,  one  on  each 
end  of  the  cut.  When  the  cut  is  vertical,  the 
pulleys  are  placed  on  suitable  forms  in  small 
pits,'  and  are  so  arranged  that  they  Can  be  fed 
downward  by  the  means  of  screws.  Planers  are 
used  to  reduce  lumber  to  exact  dimensions  by 
smoothing  down  the  rough  surfaces  of  the  prod- 
uct of  the  sawmills.    In  the  surface  planer  this 
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is  accomplished  by  a  series  of  revolving  cutters 
which  pare  off  shavings  and  leave  the  surface 
of  the  timber  quite  smooth.  The  cutters  are 
very  ingeniously  arranged,  and  in  many  cases 
all  four  sides  of  the  board  or  beam  are  planed 
down,  and  the  tongue  and  groove  cut  in  the 
edges,  at  one  operation.  The  cutters  may  be  so 
arranged  as  to  produce  curved  surfaces  by  fol- 
lowing a  pattern,  and  are  extensively  used  in 
the  manufacture  of  moldings,  panels,  etc.  To 
this  class  also  belong  the  dove-tailing  machines 
in  which  the  cutters  are  arranged  in  gangs, 
similar  to  a  gang  of  chisels,  or  revolve  upon  a 
vertical  spindle.  They  cut  out  the  tongues  and 
spaces  automatically.  Wood-working  lathes  are 
similar  in  principle  to  those  employed  in  metal- 
working.  The  piece  of  wood  is  held  between 
the  stocks  of  the  machine  and  revolver  rapidly, 
while  a  chisel  or  other  tool  is  pressed  against  it 
and  removes  a  shaving  by  a  combined  paring 
and  severing  action.  By  the  use  of  various 
automatic  duplicating  attachments  in  conjunc- 
tion with  patterns,  as  in  the  case  of  the  Blanch- 
ard  lathe,  in  which  patterns  and  blanks  are 
revolved  together,  exact  facsimiles  are  read- 
ily obtained,  and  the  output  of  the  machines 
greatly  increased.  Other  machines  involving 
the  lathe  principle,  are  the  various  kinds  of 
borers,  for  drilling  holes ;  tenoning  machines 
and  mortising  machines,  for  making  tenon 
joints  and  the  mortises  to  receive  the  tenons; 
and  gaining  machines  for  cutting  grooves. 
Abrading  machines  are  of  two  kinds  —  those 
in  which  an  endless  belt  coated  with  sand  or 
emery  is  brought  in  contact  with  the  work,  gen- 
erally of  small  dimensions;  and  those  in  which 
a  drum  similarly  coated  is  employed  to  work 
down  large  surfaces.  See  also  Saws  and  Saw- 
Makinc. 

Practical  Suggestions. —  The  very  important 
place  occupied  by  the  circular  and  band  saws 
among  the  various  classes  of  wood-working 
machines  demands  a  few  practical  suggestions 
and  rules  relative  to  their  use,  care,  and  man- 
agement. The  principal  points  to  be  observed 
in  this  connection  are  as  follows: 

Hanging  the  Saw. —  Circular  saws  should 
always  be  hung  upon  the  mandrel  with  the  side 
marked  *Iog  side*  next  to  the  log  on  the 
mill,  and  should  be  perfectly  plumb  when  the 
flanges  have  been  screwed  up.  Thin  saws  and 
saws  driven  at  high  speed  should  be  put  up  very 
open  in  order  to  allow  the  centre  to  pull 
through.  These  saws  when  hung  on  the  man- 
drel may  be  concave  or  convex  on  the  log  side 
when  at  rest,  but  when  running  at  the  speed  for 
which  they  are  hammered  they  should  straighten 
up  and  be  flat  on  the  log  side.  The  difliculties 
resulting  from  too  much  crowning  or  dishing 
on  the  log  side  may  be  overcome  by  the  use  of 
suitable  paper  rings  placed  between  the  saw  and 
the  collars,  so  that  when  the  saw  is  clamped 
between  the  flanges  it  will  be  brought  to  the 
proper  position. 

Lining  the  saw  with  the  track. —  The  track 
should  be  solid,  level,  and  straight,  and  should 
be  put  down  by  careful  measurement  so  as  to 
be  from  one-eighth  to  one-quarter  of  an  inch 
further  from  the  saw  at  its  centre  than  at  a 
distance  of  20  feet  from  it.  Some  saws  re- 
quire more  inclination  toward  the  track  than 
others  in  order  to  hold  them  to  their  work  on 


the  log,  and  if  the  track  is  properly  adjusted 
any  small  variations  from  the  required  inclina- 
tion may  be  effected  by  means  of  the  set  screws 
on  the  box. 

The  lead  or  the  holding  of  the  saw  to  its 
work  may  be  adjusted  by  its  position  to  the 
track  as  already  described,  or  by  beveling  on 
the  back  of  the  teeth.  Assuming  that  the  teeth 
are  properly  filed  perfectly  square  in  front,  then 
bevel  filing  on  the  back  of  the  teeth  on  the 
board  side  will  lead  the  saw  into  the  log,  and 
bevel  filing  on  the  log  side  will  lead  it  out  of 
the  log.  A  "snaky"  or  in  and  out  lead  indi- 
cates that  the  rim  of  the  saw  is  too  large  for 
the  centre  and,  therefore,  requires  to  be  openea 
out  at  the  centre.  This  may  be  effected  by 
running  the  saw  warm  at  the  centre  by  creating 
friction,  by  reducing  the  set  or  spread  of  the 
teeth,  or  by  hammering  between  the  centre  and 
the  rim. 

Motion. —  The  motion  of  circular  saws  is  one 
of  the  conditions  which  requires  the  most  care- 
ful attention.  The  saw  should  always  be  run 
at  a  speed  approximating  as  nearly  as  practica- 
ble to  a  periphery  speed  of  9,000  feet  per  minute, 
and  it  should  be  run  at  a  uniform  speed  both 
in  and  out  of  the  cut.  Excessively  high  speeds 
generate  heat  in  the  saw  and  make  it  so  touchy 
and  limber  that  it  will  do  good  work  only  on 
light  feed  and  while  the  teeth  are  in  the  best  of 
condition ;  but,  when  the  teeth  have  lost  their 
sharp  edge,  the  saw  will  dodge  whenever  it 
runs  against  the  slightest  obstacle.  Speeds  too 
low  are  also  objectionable,  but  they  do  not  pro- 
duce such  ruinous  effects  upon  the  saw.  These 
difficulties  may  be  partially  remedied  by  the 
hammering  of  the  saw,  but  it  is  impossible  to 
overcome  them  completely  by  such  means.  The 
accompanying  table  gives  the  proper  speed  of 
circular  saws  of  varying  diameter.  It  is  calcu- 
lated on  the  basis  of  a  periphery  speed  of  9,000 
feet  per  minute.  As  a  general  rule,  however, 
saws  for  portable  mills  are  usually  run  at  a 
speed  of  4.S0  revolutions  per  minute,  and  those 
for  steam  feed  mills  from  600  to  900  revolutions 
per  minute. 

TABLE  OF  SPEED  OF  CIRCULAR  SAWS. 
Diameter        Revolutions  Diameter  Revolutions 

Inches.  per  Minute  Inches.  \>er  Minute. 

8  4,500  42  870 

10  3,000 44  840 

12  3,000  46  800 

14 2,585  48  750 

16    2,222    50    725 

18   2,000    52    700 

20 1,800    54 675 

22    1,636    56    650 

24  1,500  58  625 

26  1,384  60  600 

28  1,285   62   575 

30    1,200 61     550 

32  1,120  66   545 

34  1,050  68  529 

36  1,000   70  514 

38  950   72   500 

40  900   

The  three  following  rules  may  bo  readily 
employed  for  calculating  the  speed  of  saws, 
pulleys,  or  drums. 

1.  To  find  the  number  of  revolutions  of  the 
driven  when  its  diameter  is  known. 

Multiply  the  diameter  of  the  driver  by  its 
number  of  revolutions  and  divide  the  product 
by  the  diameter  of  the  driven ;  the  quotient  will 
be  the  number  of  revolutions  of  the  driven. 

2.  The  diameter  and  revolutions  of  the  driver 
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being  given,  to  find  the  diameter  of  the  driven, 
that  shall  make  any  given  number  of  revolu- 
tions in  the  same  time. 

Multiply  the  diameter  of  the  driver  by  its 
number  of  revolutions  and  divide  the  product  by 
the  number  of  revolutions  of  the  driven;  the 
quotient  will  be  the  diameter  of  the  driven. 

3.  To  find  the  size  of  the  driver. 

Multiply  the  diameter  of  the  driven  by  the 
number  of  revolutions  it  is  required  to  make, 
and  divide  the  product  by  the  number  of  revolu- 
tions of  the  driver ;  the  quotient  will  be  the  size 
of  the  driver. 

In  the  case  of  band  saws  the  most  important 
point  requiring  careful  attention  is  the  tension 
or  the  opening  up  or  expanding  of  the  centre 
of  the  blade  so  as  to  place  the  strain  on 
the  edges  of  the  band.  The  tensioning  of 
saws  may  be  accomplished  by  the  use  of 
rolls,  or  by  hammering,  the  last  named  method 
being  preferable  as  the  saws  are  liable  to  hold 
their  shape  much  longer.  The  accompanying 
table  shows  the  circles  of  tension  for  band  saws 
of  different  widths  and  gauges.  These  figures 
give  the  saw  as  much  tension  as  it  will  take  and 
lie  flat  on  the  running-board,  a  condition  which 
accords  with  the  best  practice. 

CIRCLES    OF   TENSION    FOR    BAND    SAWS. 

Width,  Circle 

Inches.  Gauge.  Feet. 

6  16 26 

6 17  16 

6 18  a6 

6 19 30 

6 20  30 

7  15  30 

7 "6  30 

7 '7  30 

7 18 30 

7 >9 35 

8 14 30 

8 15  30 

8 16 30 

8 17  35 

8 18 35 

9 14 30 

9 IS  30 

9 16 30 

9 »7  35 

10 14 30 

>o is  35 

10 16  40 

II 14  40 

II IS  45 

12 13  40 

13 14  40 

I» 15  45 

13 13  50 

13 13  50 

13 14 50 

14 13 SO 

14 13  50 

14 14 50 

15 " 55 

15 13  55 

15 14  55 

16 12 60 

16 13  66 

16 14 66 

It  is  often  desirable  that  the  toothed  edge 
should  be  strained  a  little  tighter  than  any  other 
portion  of  the  saw.  This  may  be  accomplished, 
and  an  uniform  tension  preserved  by  rolling  or 
hammering  the  back  of  the  saw  to  a  curve  show- 
ing about  one-sixty-fourth  of  an  inch  rounding 
in  five  feet,  and  then  tilting  the  upper  wheel  so 
that  the  saw  has  an  uniform  pressure  across  the 
blade.  The  strains  usually  put  upon  saws  ranee 
from  5.000  to  12,000  pounds,  and  should  be  only 
stiificient  to  prevent  slipping  on  the  wheels.  The 


accompanying  table  gives  the  strains  for  band 
saws  of  different  sizes  and  gauges. 

TABLE   OF  STRAINS   FOR  BAND  SAWS. 
Width 
Inches.  Gauge.  Pound*. 

6  16  4,213 

6  17  3.756 

f '8  3,174 

6 19  3,718 

6  30  a,3«8 

7  15  5.439 

7 10  4.914 

7  17  4.383 

8  14  7.168 

8  15  6.3li 

8  16  e,6i6 

9 14  8,064 

9 IS  6,999 

9 »..  16  6,318 

10 13  10,360 

10 14  8,960 

"> 15  7.770 

II 13  11,386 

II  14  9.856 

" IS  8.S47 

i» 13  13.313 

" 14  io,75» 

" IS  9.334 

'3 13  13.338 

•3 14  11,648 

•4 13  14.304 

•4 14  13.544 

'5 13  15.390 

'§ 14  13.440 

'5 13  16,416 

'* 14  14.336 

Gauges. —  In  selecting  a  saw,  the  nature  of 
the  work  for  which  it  is  required,  and  the  power 
available  to  drive  it,  should  always  be  taken 
into  account.  In  this  connection  the  first  im- 
portant point  is  the  proper  gauge.  For  mills  of 
ordinary  capacity  and  operating  on  a  general 
line  of  work  the  most  suitable  saws  are  those 
measuring  seven  gauge  at  the  centre  and  eight 
on  the  rim.  If  the  timber  is  valuable,  and  the 
sawyer  skillful,  saws  as  light  as  eight  by  ten 
gauge  may  be  used,  but  saws  lighter  than  that 
are  impracticable  for  use  in  ordinary  mills.  In 
large  mills  where  the  saving  of  time  is  more 
desirable  than  the  saving  of  lumber,  and  con- 
sequently greater  speed  and  feed  are  used,  the 
most  suitable  saws  are  those  of  six  and  seven 
gauge,  which  are  sufficiently  heavy  to  stand  up 
to  the  more  severe  service. 

The  second  important  point  in  the  selection 
of  a  saw  is  thj  number  of  teeth.  With  high 
speed  and  the  accompanying  high  feed,  more 
work  is  required  of  the  saw  in  a  given  time,  and, 
therefore,  it  should  have  more  teeth  with  which 
to  do  that  work  and  to  distribute  the  strain 
evenly.  The  number  of  teeth  should  depend  not 
only  on  the  thickness  of  the  saw,  but  also  on  the 
character  of  the  timber  to  be  sawed  and  the 
speed  and  feed  of  the  mill. 

WtLLIAM  MOREY.  Jr.,  C.  E., 

Consulting  Engineer,  New  York  City. 
Woodberry,  wiid'bcr-T,  George  Edvrard, 
American  critic  and  poet :  b.  Beverly,  Mass.,  12 
May  i8S5-  He  was  graduated  from  Harvard 
in  1877.  became  professor  of  English  in  the 
University  of  Nebraska,  in  1878-9  was  on  the 
<  Nation  >  staff,  in  1879-80  was  again  at  Nebras- 
ka, and  subsequently,  until  1891,  was  in  active 
literary  work,  holding  the  literary  editorship  of 
the  Boston  Post,  and  contributing  much  to  the 
'Atlantic.'  From  1891  until  his  resignation  in 
1904  he  was  successively  professor  of  literature 
.■■nd  of  comparative  literature  (from  1899)  in 
Columbia  University.    He  became  kno\vn  as  an 
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authoritative  critic,  and  a  poet  of  much  distinc- 
tion, and  must  bi  ranked  among  the  most  schol- 
arly and  important  of  the  more  recent  American 
litterateurs.  The  titles  of  his  works  include: 
•A  History  of  Wood-Engraving>  (1893) ;  a 
very  valuable  'Life'  of  Poe  (1885;  'American 
Men  of  Letters');  <The  North  Shore  Watch, 
and  Other  Poems'  (1890)  ;  'Studies  in  Letters 
and  Life'  (1890) ;  'Makers  of  Literature' 
(1900);  'Nathaniel  Hawthorne'.  (1902;  'Amer- 
ican Men  of  Letters');  'Qdlected  Poems' 
(1903);  and  'America  in  Literature'  (1903). 
He  also  edited  the  poetical  works  of  Shelley 
(1892);  Poe's  works  (1894;  with  Stedman) ; 
Lamb's  'Essays  of  Elia'  (1892) ;  and  Aubrey 
<de  Vere's  'Select  Poems'  (1894).  He  is  also 
editor  of  the  'Journal  of  Comparative  Phi- 
lology.' 

Wood'bridge,  William,  American  politi- 
cian: b.  Norwich,  Conn.,  20  Aug.  1780;  d.  20 
Oct.  1861.  He  removed  with  his  father  to  Ma- 
rietta, Ohio,  in  1791,  but  studied  law  at  Litch- 
field in  his  native  State  and  in  1806  was  ad- 
mitted to  the  Ohio  bar,  becoming  a  member  of 
the  Ohio  assembly  the  next  year.  A  State 
senator,  1808-14,  as  well  as  county  attorney,  he 
was  appointed  secretary  of  Michigan  Territory 
in  1814,  was  territorial  delegate  to  Congress 
1819-20,  and  judge  of  the  supreme  court  of  the 
territory  1828-32.  In  1837  he  became  a  State 
senator,  was  governor  of  Michigan,  1839-41, 
and  a  United  States  senator  184 1-7. 

Woodbridge,  N.  J.,  township,  Middlesex 
County;  on  Staten  Island  Sound,  and  on  the 
Central  of  New  Jersey  and  the  Pennsylvania 
R.R.'s;  about  25  miles  southwest  of  New  York. 
It  has  regular  steamer  connection  with  New 
York.  It  has  valuable  deposits  of  fire-clay,  and 
the  chief  industrial  establishments  are  brick, 
tile,  and  drain  pipe  works.  The  township  con- 
tains several  villages.  It  has  a  high  school, 
established  in  1876,  public  and  parish  graded 
schools,  and  a  public  library.  Pop.  (1890) 
4,665;  (i9<»)  7.631;  (1910)  8,948. 

Woodbum,  J[ames  Albert,  American  edu- 
cator and  historian :  b.  Bloomington,  Ind.,  30 
Nov.,  1856.  He  was  graduated  at  the  Indiana 
State  University  in  1876;  taught  in  the  prepara- 
tory department  of  that  university  from  1878 
to  1886 :  from  1889  to  1890  was  fellow  in  history 
at  Johns  Hopkins  University;  and  since  1890, 
has  been  professor  of  American  history  in  the 
University  of  Indiana.  He  has  written  'Higher 
Education  in  Indiana'  (1890);  'Causes  of  the 
American  Revolution'  in  'Johns  Hopkins  Uni- 
versity Studies'  (1891);  'The  Historical  Sig- 
nificance of  the  Missouri  Compromise-  in  'Re- 
ports of  the  American  Historical  Association' 
•^1893):  'The  American  Republic  and  Its  Gov- 
frnmcnt'  (1003)  ;  'Political  Parties  and  Party 
Problems  in  the  United  States'  (1903) ;  the 
.-rticle  'United  States  —  Political  Events  of  the 
Civil  War,'  in  the  'Encyclopedia  Americana' ; 
etc.  He  has  also  edited  (with  Prof.  C.  W. 
Hodgin)  'Select  Orations  of  Burke  and  Web- 
ster' (1892);  I.ecky's  'American  Revolution' 
(from  Leckey's  'England  in  the  Eighteenth 
Century'),  with  bibliography  and  notes; 
'American  Political  History'  (from  Prof.  Alex- 
ander Johnston's  articles  in  Lalor's  'Cyclopedia 
of  Political  Science  and  United  States  History' 
4  vols.)  ;  etc. 


Woodbury,    wiid'bur-ri,    Daniel    Phineas, 

American  soldier  and  military  engineer :  b.  New 
London,  N.  H.,  16  Dec.  1812;  d.  Key  West,  Fla., 
15  Aug.  1864,  He  was  graduated  from  West 
Point  in  1836  and  was  appointed  second  lieu- 
tenant of  artillery.  He  was  not  long  afterward 
transferred  to  the  engineers  and  became  first 
lieutenant  in  July  1838.  After  service  to  1840 
in  constructing  the  Cumberland  Road  in  Ohio, 
he  took  charge  until  1847  of  repairing  works 
on  the  Atlantic  coast.  He  was  in  charge  of 
construction  at  Forts  Kearny  and  Laramie,  till 
1850  and  on  the  North  Carolina  coast  till  1856. 
He  became  captain  of  engineers  1853,  major  6 
Aug.  1861,  lieut.-col.  Sept.  and  brigadier  gen- 
eral of  volunteers  19  March  1862.  At  the  open- 
ing of  the  Civil  War  he  was  assigrned  for  en- 
gineer duty  in  the  Army  of  the  Potomac  and 
was  active  in  planning  the  defenses  of  Wash- 
ington. _  He  controlled  all  the  engineering  oper- 
ations in  the  siege  of  Yorktown  and  those 
before  Richmond,  and  his  prompt  action  at  the 
battle  of  Fredericksburg  in  bridging  the  Rap- 
pahannock, won  for  him  the  brevet  of  brigadier- 
general  in  the  regular  army.  While  in  com- 
mand of  the  Key  West  district  he  died  of  yel- 
low fever.  He  published  'Sustaining  Walls' 
(1845) ;  'Theory  of  the  Arch'   (1858). 

Woodbury,  Isaac  Baker,  American  musical 
editor:  b.  Beverly,  Mass.,  1819;  d.  26  Oct.  1858. 
Having  studied  music  for  a  year  in  Europe,  he 
returned  to  the  United  States  and  taught  music 
in  the  schools  of  Boston  until  his  removal  to 
New  York  in  1845.  He  then  became  editor  of 
the  'Musical  Review'  and  of  the  'Musical 
Pioneer.'  He  is  most  widely  known  as  the 
compiler  of  church-music  books  and  glee-books, 
among  which  are  'Anthem  Dulcimer'  (1850); 
'Liber  Musicus'  (1851);  'Millions  Glee-book' 
(1853);  'Cultivation  of  the  Voice  without  a 
Master' ;  'Self-Instructor  in  Musical  Compo- 
sition and  Thorough  Bass' ;  'Singing-School 
and  Music-Teachers  Companion' ;  'Melodeon 
and  Seraphine  Instructor  Book' ;  etc. 

Woodbury,  Levi,  American  jurist:  b. 
Francestown,  N.  H.,  22  Dec.  1789;  d.  Ports- 
mouth, N.  H.,  7  Sept.  1851.  He  was  graduated 
at  Dartmouth  in  1809,  studied  law,  was  admitted 
to  the  bar  in  1812.  and  practised  his  profession 
at  Francestown  till  1816,  when  he  was 
elected  clerk  of  the  State  senate.  In  18 17  he 
was  appointed  a  judge  of  the  superior  court, 
nnd  in  1823  he  was  elected  governor  of  New 
Hampshire,  and  in  1825  represented  Portsmouth 
in  the  State  legislature  and  became  speaker  of 
the  House.  He  sat  in  the  United  States  Senate 
1825-31,  and  on  the  expiration  of  his  term  was 
elected  in  March  1831  to  the  State  Senate,  but 
declined  the  offer  in  order  to  accept  that  of 
secretary  of  the  navy,  to  which  he  had  been 
appointed  by  President  Jackson.  In  July  1834 
he  was  transferred  to  the  office  of  secretary  of 
the  treasury,  which  he  retained  during  the  re- 
mainder of  President  Jackson's  second  term 
of  office,  and  the  whole  of  President  Van  Bu- 
ren's  administration,  retiring  on  the  inaugura- 
tion of  President  Harrison  4  March  1841.  Dur- 
ing this  period  the  post  of  chief  justice  of  the 
superior  court  of  New  Hampshire  was  offered 
him,  but  was  declined.  In  1841  he  was  again 
returned  to  the  United  States  Senate,  but  re- 
signed in  184s  on  account  of  his  appointment  as 
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a  justice  of  the  Supreme  Court,  an  office  which 
he  held  till  his  death.  He  was  a  highly  influ- 
ential member  of  the  Democratic  party  and  at 
the  time  of  his  death  was  considered  its  most 
likely  presidential  candidate. 

Woodbury,  N.  J.,  city,  county-seat  of 
Gloucester  County;  on  the  Delaware  River,  and 
on  the  West  Jersey  &  Sea  Shore  (Pennsybfa- 
nia)  Railroad;  eight  miles  south  of  Philadel- 
phia. The  chief  industrial  establishments  are 
glass  factory,  chemical  works,  piano  factory, 
and  machine  shops.  Woodbury  ships  large 
quantities  of  fruit  and  vegetables.  In  1900  (gov- 
ernment census)  the  city  had  81  manufacturing 
establishments  capitalized  for  $1,129,715.  The 
value  of  the  finished  products,  each  year,  was 
$988,612.  There  are  six  churches,  a  high  school, 
public  and  private  schools,  and  a  public  library. 
The  three  banks  have  a  combined  capital  of 
$300,000.  In  1903  the  combined  deposits 
amounted  to  $1,243,000.  Pop.  (1890)  3,911; 
{1900)  4.087;  (1910)  4,642. 

_  Woodburytype  Printing,  a  process  for  ob- 
talnin£[  by  means  of  photography  a  picture  or  il- 
lustration for  .press  printing.  This  process  was 
invented  in  1901  by  W.  B.  Woodbury,  and  is  the 
•only  photo-mechanical  one  which,  in  the  print- 
ing press,  realizes  the  gradations  of  tone  with- 
out grain  or  texture  of  any  kind.  The  idea  of 
the  process  emanated  from  the  carbon  print,  in 
Tvhich  the  picture  is  formed  in  all  its  gradations 
by  various  thicknesses  of  pigmented  gelatine,  • 
the  shadows,  representing  the  greatest  thickness, 
being  in  relatively  high  relief,  and  the  high  lights 
the  lowest.  Mr.  Woodbury  conceived  the  idea 
of  making  an  electrotype  mold  of  a  carbon 
picture,  and  using  the  mold  so  obtained  as  a 
printing  surface  by  covering  it  over  with  warm 
pigmented  gelatine,  and  by  flat  pressure  attach- 
mg  a  sheet  of  paper  to  the  pigment,  so  that 
when  the  gelatine  jelly  was  set  he  could  detach 
it  from  its  mold  and  thus  by  repeating  the  oper- 
ation obtain  unlimited  copies.  This  was  prac- 
tically the  Woodburytype ;  but  of  course  there 
were  difficulties  and  imperfections,  which  the 
inventor  quickly  set  to  work  to  overcome.  He 
found  that  a  thick  film  of  gelatine  and  bichro- 
mate, when  exposed  under  a  negative  and 
washed,  gave  a  very  high,  sharp  relief;  and  he 
also  found  that  when  this  relief  was  perfectly 
dry  it  possessed  the  property  of  being  absolutely 
incompressible,  in  other  words,  it  was  as  hard 
as  steel,  and  could  be  used  as  a  die.  The  relief 
film  of  gelatine  was  placed  on  a  block  of  smooth, 
hardened  steel,  with  raised  edges,  upon  this  was 
laid  a  sheet  of  type  metal  or  lead  about  a  quar- 
ter of  an  inch  thick,  and  the  arrangement  was 
then  placed  under  a  hydraulic  press  capable  of 
exerting  a  pressure  of  about  40  hundredweight 
to  the  square  inch.  The  pressure  forced  the 
lead  into  the  gelatine  image  with  such  accu- 
racy that  every  shade  and  detail  of  the  relief 
was  impressed.  The  raised  edges  round  the  steel 
block  prevented  the  metal  from  squeezing 
out,  and  on  being  detached,  a  mold  in  lead  was 
obtained  which  could  be  used  as  a  printing 
surface  for  thousands  of  copies.  The  seemingly 
delicate  relief  in  gelatine  was  quite  uninjured  by 
this  treatment,  and  would  serve  for  any  number 
of  further  pressed  molds. 

The  printing  press  for  these  pictures  is  spe- 
cial, but  quite  simple.  _  It  is  formed  of  a  cast- 
iron  base,  on  which  is  fitted  a  movable  table 


to  hold  the  mold,  which  is  bedded  down  on  to 
it  with  gutta  percha;  over  the  table  is  a  hinged 
lid,  faced  with  plate-glass,  with  a  lever  attach- 
ment for  giving  the  pressure.  The  printing  ink 
is  a  solution  of  gelatine  in  a  hot  state  to  which 
a  pigment  is  added  to  give  any  desired  tint.  In 
printing  the  lead  mold  is  first  oiled  to  prevent 
the  gelatine  sticking,  and  a  pool  of  the  warm 
ink  is  poured  on  to  the  middle  of  the  mold ; 
over  this  pool  is  laid  a  sheet  of  paper  water- 
proofed with  shellac,  and  the  lid  of  the  press 
IS  brought  down  over  the  whole,  and  pressure 
applied.  The  pressure  squeezes  out  over  the 
edges  of  the  mold  all  superfluous  ink,  and  all 
that  is  left  is  that  retained  in  the  graduated  hol- 
lows and  depressions  of  the  lead  mold ;  the 
warm  ink  sets  in  a  few  minutes,  and  on  opening 
the  press  the  paper  support  is  removed  with  its 
gelatine  copy  of  the  molded  picture  firmly  at- 
tached to  it. 

Woodcock,  any  of  several  birds,  particu- 
larly certain  snipe-like  birds  of  the  famly  Scol- 
opacidtB.  The  American  woodcock,  duck  snipe, 
bog-sucker,  big-headed  snipe,  mud  snipe,  etc., 
as  this  bird  is  variously  named  by  gunners,  is 
the  Philohela  minor  of  ornithologists.  The  body 
is  full  and  robust ;  the  wings  short  and  rounded : 
the  head  and  eyes  very  large,  and  the  bill 
straight,  tapering  from  the  stout  base,  grooved 
for  nearly  the  entire  length  and  exceedingly 
sensitive  at  the  end;  there  is  practically  no 
gape;  the  ear  is  situated  beneath  the  eye;  the 
legs  are  very  short  for  a  snipe,  and  the  tibia 
are  fully  feathered.  The  woodcock  is  10  or  12 
inches  long  and  weighs  from  7  to  9  ounces,  the 
females  being  the  larger.  The  colors  are  a 
soft  harmonious  blending  of  various  shades  of 
brown  and  gray,  with  black  mottling  above, 
nearly  uniform  pale  brown  below.  Except  that 
it  invades  Ontario  and  other  southern  provinces 
of  Canada  the  woodcock  seldom  ventures  be- 
yond the  limits  of  the  eastern  half  of  the 
United  States  at  any  season.  In  winter  it  mi- 
grates to  the  South  Atlantic  and  Gulf  States, 
but  most  of  them  breed  in  the  central  and 
northern  States.  Migration  northward  begins 
very  early  and  many  of  the  more  hardy  individ- 
uals reach  the  Middle  and  New  England  States 
in  early  March  before  the  frost  has  left  the 
ground.  At  such  times,  and  also  in  the  late 
fall,  they  secure  their  food,  consisting  of  in- 
sects and  their  larvse,  snails,  etc.,  by  turning 
over  fallen  leaves,  but  during  the  summer  and 
whenever  the  ground  is  sufficiently  soft  they 
probe  it  with  their  long  sensitive  bills  and  with 
great  skill  extract  the  earthworms  which  con- 
stitute their  chief  food,  and  of  which  enor- 
mous quantities  are  consumed.  They  frequent 
bogs  and  swampy  places  along  alder-grown 
streams,  hillside  springs,  etc.,  during  the  sum- 
mer; but  in  the  autumn  forsake  these  coverts 
for  cornfields  and  the  undergrowth  of  low 
woods,  the  surest  indication  of  their  presence 
being  their  perforations  in  the  soft  eartli.  Few 
birds  are  more  uncertain  in  the  choice  of  their 
feeding  grounds,  changing  from  high  to  low 
as  the  weather  varies  from  wet  to  dry.  Their 
solitary  habits  are  no  doubt  the  result  of  the 
character  of  their  favorite  food,  to  obtain  which 
they  not  infrequently  search  city  lawns  after 
nightfall.  As  the  large  size  of  the  eye  sug- 
gests, the  woodcock  is  crepuscular  and  noctur- 
nal, the  period  of  its  greatest  activity  being  in 
the   hours   immediately   succeeding  sunset  and 


Digitized  by 


Google 


WOODCHUCK  — WOODEN  WALL 


preceding  dawn,  though,  especially  when  moon- 
light, it  may  be  abroad  throughout  the  night. 
During  the  day  it  remains  hidden  in  deep  bogs 
and  thickets,  rising  only  when  forced  and  then 
springing  i)erpendicularly  above  the  bushes  it 
flies  in  an  irregular  course  for  a  short  distance 
and  drops  as  suddenly  to  the  ground  and  its 
concealment. 

Mating  takes  place  as  soon  as  the  sexes  meet 
in  the  spring  and  is  followed  in  April  or  even 
earlier  by  the  building  of  a  simple  nest  of  leaves 
and  grass  in  a  dry  and  well  concealed  spot  in  a 
bog.  Four  or  sometimes  five  buff  or  clay-col- 
ored eggs  variously  spotted  with  dark  brown 
and  lilac  are  laid,  and  after  three  weeks  of 
incubation  yield  the  fluffy,  brownish-white 
young,  which  at  once  leave  the  nest  led  by  the 
old  birds  to  the  feeding  grounds.  The  love 
antics  and  nuptial  flights  of  the  male  are  cu- 
rious and  interesting.  In  the  former  he  is  a 
diminutive  of  a  turkey  cock ;  in  the  latter  he 
mounts  in  the  darkness  of  night  on  swift  wing 
high  in  the  air  above  a  wet  meadow,  then 
falls  like  a  shot  with  a  whistling  sound  as 
the  air  rushes  through  his  tail  and  wing-quills. 
He  has  also  a  simple  whistling  vocal  note.  The 
female  especially  is  very  solicitous  in  the  care 
of  her  young  and  not  only  feigns  injury  in  order 
to  entice  an  intruder  from '  their  vicinity,  but 
frequently  has  been  observed  to  bear  them  one 
by  one  between  her  thighs  to  a  place  of  safety. 
Later  in  the  summer  the  members  of  a  family 
scatter  to  feed  singly  in  their  home-bog>and  with 
the  advance  of  fall  seek  the  uplands  as  above 
described.  With  the  coming  of  hard  frosts  most 
of  the  woodcock  leave  for  the  South,  and  be- 
come concentrated  in  favorite  bottoms  along  the 
lower  Mississippi  and  other  sections  of  the 
Gulf  States.  There  and  at  this  time  the  out- 
rageous practice  of  fire-hunting  is  indulged  in, 
chiefly  by  negroes  and  market  hunters.  One 
person  bears  a  torch  which  lights  the  ground 
and  confuses  the  birds  which  are  often  killed  in 
great  numbers  by  a  second  person  with  gun 
or  club  as  they  crouch  confused  on  the  ground. 
It  is  to  this  practice,  as  well  as  to  the  equally 
to  be  condemned  spring  and  early  summer 
shooting  still  permitted  in  some  of  the  northern 
States,  that  the  almost  threatened  extinction 
of  this  fine  bird  in  many  parts  of  the  country 
is  to  be  largely  traced.  Among  natural  ene- 
mies of  the  woodcock  are  minks,  hawks,  owls, 
red  squirrels,  cats,  and  snakes. 

Next  to  the  quail  the  woodcock  is  probably 
the  most  popular  game  bird  of  the  eastern 
United  States,  and  deservedly  so,  but  its  num- 
bers have  greatly  decreased  since  about  1880. 
To  save  it  all  gunners  should  unite  in  abolish- 
ing spring  and  summer  shooting  and  in  re- 
stricting the  great  destruction  which  takes  place 
in  the  Gulf  States  during  the  winter  by  the  ab- 
solute prohibition  of  fire-hunting  and  similar 
barbarous  methods.  In  every  respect  fall  hunt- 
ing is  the  most  delightful  sport,  and  the  birds 
are  then  in  the  best  condition  for  the  table. 
Most  gunners  prefer  a  cocker  or  other  spaniel 
for  flushing  the  birds  from  thick  coverts  and 
much  the  same  style  of  gun  and  ammunition 
as  quail  shooting  requires.  The  successful 
woodcock  shooter  must  be  a  quick  and  steady 
shot,  for  these  birds  are  as  changeable  as  the 
Wilson's  snipe  in  their  moods,  and  their  coverts 
offer  greater  difficulties.  When  shooting  in 
cornfields  the  gunner  sometimes  stands  on  an 


elevated  platform  so  that  he  can  overlook  the 
stalks  among  which  his  dogs  are  quartering. 

The  European  woodcock,  which  occasionally 
occurs  in  this  country,  is  a  much  larger  bird 
and  belongs  to  the  genus  Scolopax,  which  has 
long  pointed  wings,  in  which  the  outer  primaries 
are  neither  much  shortened  nor  attenuated.  Its 
color  is  a  brown  of  various  shades,  of  darkest 
hue  On  the  back,  while  the  tail  is  black  above, 
tipped  with  gray.  Their  habits  are  very  simi- 
lar to  those  of  the  American  kind. 

Consult:  Lewis,  <  American  Sportsman' 
(Philadelphia  i868)  ;  Fisher,  <Yearbook,>  Unit- 
ed States  Department  of  Agriculture  for  1901. 

Woodchuck,  or  Ground-hog,  an  American 
marmot  {Arctomys  monax),  18  to  ,24  inches 
long,  grizzled  above,  and  chestnut  red  below, 
the  feet  and  tail  blackish.  It  is  found  from 
Hudson  Bay  to  South  Carolina,  and  west  to  the 
neighborhood  of  the  Rocky  Mountains,  sev- 
eral distinct  _  sub-species  and  varieties  ajjpear- 
ing  in  this  wide  range.  It  digs  deep  holes  in  the 
fields,  on  sides  of  hills,  or  under  rocks  in  the 
woods,  in  a  slanting  direction,  at  first  upward  to 
keep  out  the  water,  with  several  compartments, 
and  usually  with  more  than  one  entrance.  It 
passes  the'  winter  in  the  burrow,  in  a  dormant 
state.  The  digging  is  effected  by  the  powerful 
fore  feet,  assisted  by  the  teeth,  the  dirt  being 
thrown  backward  under  the  belly  and  then 
kicked  out  by  the  widespreading  hind  feet 
The  food  consists  of  various  plants,  fruits,  and 
vegetables;  they  are  especially  fond  of  red  clo- 
ver, often  doing  great  mischief  to  this  crop, 
and  to  gardens;  another  favorite  food  is  celery. 

Woodchucks  feed  chiefly  during  the  early 
morning  and  late  afternoon  and  spend  most  of 
the  remaining  time  lying  in  the  sun  or  sleeping 
in  the  nests  at  the  bottom  of  their  burrows. 
They  become  extremely  fat  and  retire  to  hiber- 
nate on  the  first  intimation  of  approaching  win- 
ter and  only  appear  after  the  snow  is  gone  in 
the  spring.  A  large  brood  of  young  is  bom 
in  the  spring  or  early  summer  and  when  a  few 
months  old  they  are  forced  to  leave  the  burrow 
and  to  shift  for  themselves.  The  woodchuck 
is  generally  a  bold  and  unsuspecting  creature, 
but  has  alert  senses  and  where  much  persecuted 
may  become  vigilant.  When  driven  to  'Day  it 
may  fight  with  considerable  courage  and  effec- 
tiveness. Its  chief  natural  enemies  are  foxes 
and  skunks,  but  the  animal  remains  generally 
abundant  in  both  cultivated  regions  and  wood- 
lands in  the  New  England  and  Middle  States. 
Consult  Ingersoll,  'Wild  Neighbors'  (New 
York   1898). 

Wooden  Wall,  the  side  of  a  ship;  hence 
the  ship  itself.  When  Athens  was  ih  imminent 
danger  from  the  Persians  483  b.c,  during  the 
invasion  of  Xerxes,  the  oracle  at  Delphi  was 
consulted,  and,  intimating  that  the  city  and 
country  were  doomed  to  ruin,  added  that  — 
when  all  was  lost,  a  wooden  wall  should  still 
shelter  her  citizens.  The  Athenian  young  men 
interpreted  "a  wooden  wall"  to  signify  ships; 
Themistocles,  who  had  probably  influenced  the 
oracle  to  utter  the  prediction  or  counsel  it  had 
given,  was  of  the  same  opinion ;  faith  was  put 
in  the  navy,  and  the  result  was  the  great  vic- 
tory of  Salamis.  It  was  from  this  incident  that 
the  expression,  "The  wooden  walls  of  England," 
arose. 
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Wood'fall,  Henry  Sampson,  English 
printer  and  journalist:  b.  London  21  June 
1739;  d.  there  12  Dec.  1805.  From  about  1758 
until  1793,  when  he  disposed  of  his  interest 
and  retired,  he  conducted  the  'Public  Adver- 
tiser,* among  the  contributors  to  which  was 
Sir  Philip  Francis  (q.v.)-  He  printed  the  'Let- 
ters of  Junius'  (see  Junius),  which  have  been 
conjecturally  assigned  to  Francis.  Woodfall, 
however,  is  on  record  as  stating  that  he  defi- 
nitely knew  Francis  "never  wrote  a  line  of 
Junius.*  After  the  Junius  letter  to  the  king 
had  appeared  in  the  'Advertiser,'  Woodfall  was 
prosecuted  for  libel  by  the  crown,  but  the  ver- 
dict rendered  was  practically  one  of  acquittal. 
In  1797  Woodfall  was  master  of  the  Stationers' 
Company^  The  'Advertiser'  ceased  to  exist  in 
1795- 

Wood'ford,  Stewart  Lyndon,  American 
diplomat:  b.  New  York  3  Sept.  1835.  He  was 
graduated  from  Columbia  in  1854  and  admitted 
to  the  bar  three  years  later,  beginning  practice 
in  his  native  city  in  1857.  He  served  in  the 
Federal  army  1862-5,  being  at  one  period  mili- 
tary commandant  of  Charleston  and  Savannah, 
and  becoming  brevet  brigadier-general  of  vol- 
unteers. He  was  lieutenant-governor  of  New 
York  1866-8,  but  in  1870  as  the  Republican  can- 
didate for  governor  was  defeated.  A  member 
of  Congrress  1873-5,  and  attorney  for  the  south- 
em  district  of  New  York  1877-83,  he  subse- 
quently engaged  in  private  practice,  but  was  ap- 
pointed minister  to  Spain  m  1897,  returning  to 
the  United  States  the  next  year  on  the  opening 
of  the  Spanish-American  War. 

Woodland,  Cal,  city,  county-seat  of 
Yolo  County;  on  the  Southern  Pacific  railroad; 
about  85  miles  northeast  of  San  Francisco,  and 
20  miles  north  of  Sacramento.  It  is  in  an  agri- 
cultural region,  in  which  wheat  and  grapes  are 
among  the  chief  products.  Many  sheep  are 
raised  in  Yolo  County.  The  chief  industries 
are  connected  with  raising  and  shipping  grapes, 
manufacturing  wine,  and  shipping  wheat,  fruit, 
barley,  wool,  and  live  stock.  The  educational 
institutions  are  Holy  Rosary  Academy  (R.  C), 
Hesperian  College  (Disciples  of  Christ),  opened 
in  1861,  a  high  school  established  in  1895, 
graded  elementary  public  and  parish  schools. 
The  four  banks  have  a  combined  capital  of 
$1,468,700  and,  in  1903,  deposits  amounting  to 
$1,638,440.     Pop.  3,000. 

Woodmen  of  America,  Fraternity  of 
Modem,  a  fraternal  and  beneficial  order 
founded  in  1883.  It  has  6,000  local  camps  and 
725,000  members.  Since  its  organization  it  has 
disbursed  over  $32,000,000  in  benefits. 

Woodmen  of  the  World,  a  fraternal  and 
beneficial  society  founded  in  1891.  There  are 
two  organizations  in  the  United  States,  the 
Southern  and  Pacific,  and  another  order  in 
Canada.  In  1903  the  Southern  order  had  an 
income  of  $2,739,262;  benefits  paid  $1,939,572; 
amount  of  insurance  in  force  $05,349,000.  The 
Pacific  order  had  an  income  in  1903  of 
$1,281,012;  benefits  paid  $845,500,  and  amount  of 
insurance  in  force  $37,660,200. 

Woodpecker,  a  bird  of  the  family  Picida, 
one  of  the  most  sharply  defined  families  of 
birds  which,  with  the  related  Picumnida  and 
Iyngid<e,  form  the  very  natural  order  Pici. 
These  birds  have  a  unique  type  of  bony  palate 


(saurognathous)  especially  characterized  by  the 
separation  of  the  vomer  into  a  pair  of  splint- 
bones;  the  fourth  toe  is  reversed  permanently 
so  that  it  forms  a  pair  with  the  hallux,  which, 
however,  is  occasionally  absent;  and  there  are 
numerous  other  anatomical  peculiarities.  In 
addition  the  Picida  are  distinguished  by  the 
acute,  rigid  and  bristly  character  of  the  tips 
of  the  five  well-developed  pairs  of  tail-quills, 
the  outer  or  sixth  pair  being  rudimentary.  In 
typical  woodpeckers  the  head  is  large,  the  neck 
slender  but  very  powerful,  the  bill  stout, 
straight,  chisel-pointed,  and  often  strengthened 
by  longitudinal  ridges,  the  nostrils  protected 
by  a  thick  screen  of  bristly  feathers,  and  the 
feet  very  powerful,  with  short  stout  tarsi, 
strongly  hooked  claws  and  rough  scales.  The 
tongue  is  remarkably  well  developed,  being 
slender  and  flexible,  with  a  barbed  horny  tip 
in  most  cases,  and  the  horns  extended  upward 
over  the  head  into  the  orbit  or  even  penetratingf 
into  the  upper  mandible;  and  suitably  provided 
with  muscles  for  projecting  it  far  beyond  the 
tip  of  the  bill.  This  arrangement  is  of  the 
greatest  value  in  enabling  these  birds  to  explore 
deep  recesses  for  insects,  and  even  to  drag  larvae 
from  their  burrows  by  means  of  the  barbed  tip 
and  the  adhesive  secretion  which  the  tongue 
receives  from  the  greatly  developed  salivary 
glands. 

The  woodpeckers  are  a  large  group,  45  genera 
and  350  species  having  been  enumerated  in 
1890.  Except  Australia,  Madagascar,  and  cer- 
tain gn'oups  of  the  Polj;nesian  Islands  they  in- 
habit the  forest-clad  regions  of  the  entire  globe- 
By  reason  of  their  peculiar  mode  of  life  the 
great  majority  of  species  are  confined  to  wood- 
land districts,  and  they  range  from  the  sea- 
shore to  the  mountain  heights.  Although  chiefly 
insectivorous,  the  peculiar  source  of  their  food, 
which  consists  to  a  great  extent  of  the  long- 
|ived  wood-boring  larvae,  makes  them  largely 
independent  of  seasons,  and  being  hardy  birds 
they  are,  with  some  exceptions,  little  migratory 
and  are  equally  at  home  in  far  northern  and 
tropical  forests.  However,  possibly  in  correla- 
tion with  the  more  numerous  and  larger  wood- 
borers  of  the  warm  regions,  they  the.e  reach  the 
largest  size  and  greatest  numerical  development. 
A  few  woodpeckers,  like  Colaptes  (see  Flick- 
er), robin-like,  search  for  worms  and  insects 
on  the  ground,  and  these  have  weaker,  slightly 
curved  rounded  bills,  and  smaller  heads.  Some 
as  Sphyrapicus  and  its  allies,  drill  the  outer  bark 
of  rosaceous  trees  and  lap  the  flowing  sap  with 
their  bristle-brushed  tongues  or,  like  the  red- 
head woodpecker,  peck  the  ripest  apples,  green 
coTOj  and  other  sweet  and  succulent  vegetables. 
But  the  great  majority  are  strictly  insectivorous 
and  perform  an  invaluable  service  to  human 
kind  by  their  enormous  destruction  of  a  class 
of  destructive  insects  which  is  largely  beyond 
artificial  attack.  With  the  possible  exception 
of  the  yellow-bellied  woodpecker  {Sphyrapicus 
varius),  which  may  be  considered  doubtful,  ev- 
ery species  of  woodpecker  inhabiting  the  east- 
em  United  States  is  decidedly  beneficial.  In 
searching  for  insects  woodpeckers  usually  begin 
at  the  very  base  of  a  tree  trunk,  move  spirally 
upward  supported  by  their  strong  feet  and 
bracket-like  tail,  peering  into  every  crevice, 
pausing  occasionally  to  tap  the  bark  and  remain 
in  an  attitude  of  apparent  intense  listening,  and 
move  on.    From   time  to  time  they  peck  the 
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bark  with  hammer-like  blows  delivered  with 
intense  energy,  which  make  the  chips  fly  rap- 
idly and  soon  expose  the  larva  whose  presence 
within  had  apparently  been  detected  by  the 
bird's  keen  sense  of  hearing.  As  soon  as  one 
tree  is  sufficiently  explored  they  go  to  another, 
but  often  spend  a  long  time  searching  and  drill- 
ing a  decayed  limb  or  stump  much  infested  with 
insects.  Woodpeckers  have  a  very  characteristic 
undulating  or  galloping  flight  which  is  seldom 
much  protracted.  Their  nests  are  in  holes 
drilled  by  themselves  first  horizontally  then  ver- 
tically downward  and  chambered  in  the  usually 
partially  decayed  limb  or  bole  of  a  tree  or  some 
suitable  substitute.  The  eggs  are  always  white 
with  a  highly  polished  porcelain-like  surface, 
are  usually  numerous,  and  are  deposited  on  a 
few  wood  chips  at  the  bottom  of  the  excavation. 
Woodpeckers  are  unmusical,  their  nuptial  song 
being  a  loud  harsh  rattling  cry  or  laugh,  com- 
bined with  a  loud  drumming  on  resonant 
branches.  Except  during  the  nesting  season 
they  are  usually  silent  and  solitary  birds. 

About  one  half  of  the  known  woodpeckers 
«re  American  and  8  genera  and  30  species  and 
sub-species  enter  the  United  States,  a  number 
of  racial  forms  bein^  confined  to  the  extreme 
Southwest.  As  their  habits  conform  pretty 
closely  to  the  account  just  given,  only  a  few 
representative  forms  need  be  mentioned.  _  The 
primate  and  crowning  glory  of  our  species  is 
the  magnificent  ivory-billed  woodpecker  (Cam- 
bephilus  principalis),  the  embodiment  of  all  the 
highest  attributes  of  woodpecker  life  and  struc- 
ture. (See  IvoRV-BiLL.)  A  smaller,  duller  col- 
ored, but  generally  close  counterpart  of  the 
ivory-bill  is  the  pileated  woodpecker  (Ceophlaus 
piUatus),  of  similar  habits  and  only  less  quickly 
affected  by  the  destructive  agencies  ot  man. 
Its  original  range,  however,  was  much  wider, 
but  it  IS  now  a  generally  very  rare  and  wary 
inhabitant  of  the  deep  woods.  It  is  about  17 
inches  long,  the  bill  is  black  and  the  fourth  toe 
is  peculiar  in  being  much  shorter  than  the  hal- 
lux. Dryobates  includes  numerous  species  of 
small  and  moderate  size  with  the  plumage  va- 
riously striped  and  spotted  with  black  and  white, 
the  males  with  a  red  head-patch  which  the 
females  lack.  Very  familiar  nearly  resident  spe- 
cies of  the  wood  lot  and  orchard  are  the  little 
downy  and  the  larger  hairy  woodpeckers  (Z>. 
pubescens  and  D.  villosus).  A  more  southern 
and  woodland  species  is  D.  borealis,  the  red- 
cockaded  woodpecker,  while  the  West  has  D. 
scalaris,  D.  nuttallii,  and  D.  arizonoe.  Xenopicus 
contains  the  noteworthy  X.  albolarvatus  which 
has  a  completely  white  head,  while  Picoides  is 
still  more  noteworthy  in  the  entire  absence  of 
the  hallux.  Two  or  three  species  of  the  three- 
toed  woodpeckers  (P.  arcticus,  P.  americanus, 
etc.)  inhabit  the  northern  parts  and  western 
mountains  of  North  America,  and  others  occur 
in  Eurasia.  Besides  the  much  divided  black 
and  white  the  plumage  shows  some  yellow  and 
brown.  The  remaining  North  American  species 
are  less  typical  in  structure  and  habits.  First 
of  them  is  the  handsome  and  well-known  red- 
headed woodpecker  {Melancrpcs  erythrocepha- 
lus),  locally  a  common  bird  among  old  timber 
everywhere  east  of  the  Rocky  Mountains,  except' 
in  New  England.  Southward  it  is  resident, 
northward  migratory,  and  more  a  vegetarian 
than  most  woodpeckers,  eating,  besides  insects, 
which  it  sometimes  catches  flying,  nuts,  berri.;s. 


green  com,  and  fruits,  in  search  of  which  it 
haunts  the  orchard.  The  California  woodpecker 
(M.  formicivorus) ,  as  its  name  indicates,  finds 
ants  a  favorite  article  of  diet,  but  also  eats 
fruits,  nuts,  and  acorns,  and  has  a  remark- 
able habit  of  storing  vast  quantities  of  the 
latter  in  chinks  and  holes,  often  completely 
studding  the  boles  of  tall  trees  with  acorns 
wedged  in  singly  and  sometimes  using  the 
space  behind  the  cornices  of  houses  for  storage. 
Much  speculation  has  been  indulged  in  con- 
cerning this  habit,  but  the  fact  is  that  these 
birds  are  migratory  and  but  few  of  the  acorns 
or  the  contained  grubs  thus  stored  are  ever 
utilized  for  food.  The  eastern  red-head  stores 
up  acorns  less  regularly.  This  genus  also  in- 
cludes three  other  western  species  and  the  red- 
bellied  woodpecker  (A/,  carolinui)  chiefly  of  the 
southeastern  United  States. 

The  sap-sucking  habit  and  the  peculiar  struc- 
ture of  the  tongue  of  Sphyrapicus  have  been  al- 
luded to  above.  The  eastern  species,  the  yellow- 
bellied  woodpecker  (5".  varius),  is  the  well- 
known  sap-sucker  (q.v.),  whose  rows  of  holes 
completely  encircling  the  trunks  of  orchard  trees 
are  so  familiar.  This  bird  is  a  migrant,  breed- 
ing only  in  the  northern  States  and  Canada. 
The  plumage  is  much  variegated  with  black  and 
white,  brown,  yellow,  and  red,  and  is  remarkable 
for  its  variability  with  sex,  age,  and  season.  In 
the  West  are  S.  nuchalis,  S.  ruber,  and  5".  thy- 
roideus.  Finally,  the  genus  Colaptes  contains 
the  handsome  ground-woodpeckers  or  flickers 
(3.V.),  which,  while  retaining  much  that  is 
picine  in  structure  and  habit,  in  other  respects 
depart  widely.  They  subsist  largely  on  berries, 
are  more  or  less  migratory  and  in  addition  to 
the  ordinary  woodpecker  calls  have  many  oth- 
ers, _  some  of  which  are  clear  and  musical. 
Their  headquarters  are  in  the  southwestern 
United  States  and  Mexico,  where  four  species 
occur  including  the  red-shafted  flicker  (C.  ca- 
fer),  and  the  gilded  flicker  (C  chrysoides). 
The  eastern  or  yellow-shafted  flicker  {Gaura- 
tus)  is  one  of  the  best  known  birds  whose 
ubiquity  and  marked  individuality  are  attested 
by  the  great  variety  of  local  names  which  it  has 
received.  In  the  middle  Mississippi  Valley  and 
westward,  where  their  ranges  overlap,  numer- 
ous examples  combining  the  characters  of  C. 
auratus  and  C.  cafcr  in  every  degree  and  sup- 
posed to  be  hybrids  are  found. 

The  Old  World  woodpeckers  for  the  most 
part  belong  to  the  typical  groups  of  genera,  but 
three-toed  woodpeckers  are  found  in  Europe 
and  Asia  and  in  the  Malayan  Islands,  the  latter 
being  a  peculiar  crested  genus  (Gauropicordes). 
A  ground  woodpecker  (Geocolaptes  olivaceus) 
of  South  Africa  is  gregarious  and  remarkable 
from  its  habit  of  nesting,  kingfisher-like,  in 
holes  in  banks.  The  related  wrynecks  {lyngi- 
d<e),  confined  to  the  Old  World,  have  the  gen- 
eral aspects  of  larks,  with  soft  broadly  webbed 
tail  feathers,  but  their  feet  and  other  anatomical 
parts  and  their  habits,  as  well,  are  those  of 
the  woodpeckers.  However,  they  nest  in  nat- 
ural holes  in  trees  or  banks  and  often  seek  their 
food  on  the  ground.  The  Picuminida  have 
short  tails  with  feathers  of  the  ordinary  struc- 
ture. They  are  mostly  diminutive  insectivorous 
birds,  chiefly  confined  to  tropical  America. 

Consult:  Hargitt,  'Catalogue  Birds  British 
Museum,>  Vol.  XVIII.  (London  1890);  Mal- 
herbe,     'Monographic     des     Picidees'     (Met? 
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1862) ;  Baird,  Brewer  and  Ridgway,  'Land 
Birds  of  North  America,'  Vol.  II.  (Boston 
1874) ;  Coues,  *Key  to  North  American  Birds' 
(Boston  1903)  ;  Beal,  'Food  of  Woodpeckers.' 

Woodrow,  wud'ro,  James,  American  Pres- 
byterian clergyman  and  college  president: 
b.  Carlisle,  England,  30  May  1828;  d.  Colum- 
bia, S.  C,  17  Jan.  1907.  He  was  grad- 
uated from  Jefferson  College,  Canonsburg,  Pa., 
in  1849,  subsequently  studied  at  the  Lawrence 
Scientific  School  at  Harvard,  and  at  the  Uni- 
versity of  Heidelberg.  He  was  professor  of 
natural  science  in  Oglethorpe  College,  Ga., 
i8S3-6i,  entered  the  Presbyterian  mmistry  m 
i860  and  was  Perkins  professor  in  the  Presbjr- 
terian  Theological  Seminary,  Columbia,  S.  C, 
1861-84.  From  1891  to  1897  he  was  president 
of  South  Carolina  College. 

Wood'niff,  Wilford,  American  Mormon 
leader:  b.  Northington  (now  Avon),  Conn.,  I 
March  1807;  d.  Salt  Lake  City.  Utah,  3  Sept 
1898.  He  adopted  the  Mormon  faith  m  1833 
and  in  subsequent  years  made  missionanr  tours 
to  England,  and  in  the  eastern  States.  He  was 
one  of  the  Mormon  emigrants  to  Salt  Lake 
City;  became  one  of  the  12  apostles  in  1839; 
and  in  1887  was  elected  president  of  the  Mor- 
mon Church.  For  22  years  he  held  a  seat  in  the 
Utah  Legislature. 

Woods,  Leonard,  American  Congrega- 
tional clergyman:  b.  Princeton,  Mass.,  19  June 
1774;  d.  Andover,  Mass.,  24  Aug.  1854.  Gradu- 
ated from  Harvard  in  1796,  he  studied  theology 
at  Somers,  Conn.,  as  a  pupil  of  Dr.  Charles 
Backus,  in  1798  was  ordained  pastor  of  the 
church  at  Newljury,  Mass..  and  upon  the  es- 
tablishment of  the  Andover  Theological  Semi- 
nary in  1808  was  made  professor  of  Christian 
theology  there.  In  1846  he  retired  from  the 
active  duties  of  the  chair.  He  was  a  strict  Cal- 
vinist,  well-versed  in  metaphysical  studies,  a 
clear  and  vigorous  writer,  and  a  champion  of 
the  New  England  theology  against  Ware,  Buck- 
minster,  Channing,  and  other  Unitarians. ,  *He 
is  emphatically,*  says  H.  P.  Smith,  "the  'judi- 
cious' divine  of  the  later  New  England  theol- 
ogy.® He  was  prominent  in  the  founding  of  the 
Temperance  Society,  the  American  Tract  Soci- 
ety; and  the  Board  of  Commissioners  of  for- 
eign missions.  Among  his  works  are:  'Let- 
ters to  Unitarians'  (1820);  'Lectures  on  the 
Inspiration  of  the  Scriptures'  (1829);  'Mem- 
oirs of  American  Missionaries'  (1833)  ;  'Exam- 
ination of  the  Doctrine  of  Perfection'  (1841); 
.  and  'Lectures  on  Church  Government'   (1843). 

Woods,  William  Bumham,  Ametican 
jurist:  b.  Newark,  Ohio,  3  Aug.  1824;  d.  Wash- 
mgton,  D.  C.  14  May  1887.  He  was  graduated 
at  Yale  in  1845,  was  admitted  to_  the  Ohio  bar 
in  1847  and  mayor  of  his  native  city  1856-7.  In 
the  last  named  year  he  was  elected  to  the  Ohio 
legislature  and  chosen  speaker,  at  the  outbreak 
of  the  Civil  War  entered  the  Union  army  as 
lieutenant-colonel  of  the  76th  Ohio  regiment; 
and  was  promoted  brevet  major-general.  At 
the  close  of  the  war  he  took  up  his  residence 
in  Alabama,  was  chosen  chancellor  of  that  State 
in  1868,  appointed  circuit  judge  of  the  5th 
District  in  1870,  and  in  1880  became  an  associate 
justice  of  the  United  States  Supreme  Court. 

Wood's  HoU,  or  Wood's  Hole,  Mass.,  in 
the   town    of   Falmouth    (q.v.),   in    Barnstable 


County;  on  Buzzards  Bay,  and  on  the  New 
York,  New  Haven  &  Hartford  railroad.  It 
has  a  large,  deep  harbor,  and  is  widely  known 
as  the  location  of  a  station  with  a  marine  labo- 
ratory of  the  United  States  Fish  Commission. 

Woodstock,  Canada,  city  and  port  of  entry, 
county-seat  of  Oxford  County.  Ontario,  on  the 
River  Thames  and  Cedar  Creek,  and  on  the 
Grand  Trunk  and  Canadian  Pacific  railways; 
49  miles  southwest  of  Hamilton,  29  miles  north- 
east of  London.  It  has  a  large  trade  in  grain, 
produce,  and  manufactured  articles.  The  indus- 
tries include  manufactures  of  foundry  and  ma- 
chine-shop products,  bicycles,  organs  and  pianos, 
wire  mattresses,  furniture,  carriages,  woolens, 
flour,  etc.  Woodstock  is  the  seat  of  Wood- 
stock College  (Baptist) ,  and  has  banks  and  daily 
and  weekly  newspapers;  lighted  by  electricity, 
has  good  water  and  sewerage  systems.  Pop. 
about  .10,000. 

Woodstock,  Conn.,  town  in  Windham 
County ;  about  40  miles  northeast  of  Hartford 
and  five  miles  northwest  of  Putnam.  It  con- 
tains six  villages.  The  town  is  in  an  agricul- 
tural and 'stock-raising  region.  The  chief  mdus- 
trial  establishments  are  creameries  and  cotton 
twine  factories.  It  has  Woodstock  Academy, 
graded  schools,  and  a  public  library.  Wood- 
stock belonged  to  Massachusetts  when  it  was 
incorporated  in  1690.  In  1749  it  was  annexed  to 
Connecticut.    Pop.  (1910)  1,849. 

Woodstock,  111.,  city,  county-seat  of 
McHenry  County ;  oa  the  Chicago  &  Northwest- 
em  railroad ;  about  50  miles  northwest  of  Chi- 
cago and  30  miles  east  of  Rockford.  It  is  in 
an  agricultural  and  dairying  section.  It  has 
flour  and  lumber  mills,  creamery,  pickle,  and 
canning  works.  The  principal  public  buildings 
are  the  county  court-house,  city-hall,  and  busi- 
ness blocks.  It  has  six  churches,  Todd  Semi- 
nary for  boys,  a  high  school,  established  in  1867, 
public  elementary  schools,  and  a  public  library. 
The  three  banks  have  a  capital  ot  $85,000,  and, 
in  1903,  the  deposits  amounted  to  $637,400 
Pop.  2,900. 

Woodstock,  Vt.,  town,  county-seat  of 
Windsor  County ;  on  the  Ottaguechee  River,  and 
on  the  Woodstock  railroad;  38  miles  south  of 
Montpelier.  It  is  in  an  agricultural  and  dairy- 
ing region,  and  contains  four  villages.  The 
chief  industrial  establishments  are  butter  and 
cheese  factories,  sash,  door,  and  blind  factories, 
flour  and  lumber  mills.  Other  manufactures  are 
hay-rakes,  sleighs,  wagons,  carriages,  butter 
tubs,  and  cheese  boxes.  The  town  has  six 
churches,  graded  grammar  and  elementary 
schools,  and  the  Norman  Williams  Public  Li- 
brary, founded  in  1885.  There  are  twa  banks; 
the  national  bank  has  a  capital  of  $150,000.  In 
1903  the  savings  bank  had  deposits  amounting 
to  $1,215,650.    Pop.  (1910)  2,545. 

Woodstock,  Va.,  town,  county-seat  of 
Shenandoah  County :  on  the  north  branch  of  the 
Shenandoah  River,  and  on  the  Baltimore  &  Ohio. 
railroad ;  about  95  miles  west  of  Washington, 
D.  C,  and  155  miles  northwest  of  Richmond. 
It  was  founded  in  1762.  It  is  in  an  agricultural 
and  stock-raising  region,  and  its  industries  are 
connected  chiefly  with  farm  and  dairy  products 
and  the  marketing  of  live-stock.  It  has  eight 
churches,  and  graded  schools  for  both  races. 
There  are  (1903)  one  national  bank,  one  private 
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bank,  and  one  loan  and  trust  company.    Pop. 

1,200. 

Woodstock,  a  novel  by  Sir  Walter  Scott, 
published  in  1826.  It  is  an  English  tale  of  the 
time  of  Cromwell;  the  events  occurring  in  the 
year  1652,  immediately  after  the  battle  of  Wor- 
cester. The  scene  is  laid  chiefly  in  the  Royal 
Park  and  Manor  of .  Woodstock. 

Woodward,  Calvin  Milton,  American  ed- 
ucator: b.  Fitchburg,  Mass.,  25  Aug.  1837.  He 
was  graduated  at  Harvard  University  in  i860; 
was  principal  of  Brown  High  School,  Newbury- 
port.  Mass.,  1860-5.  During  one  year  of  the 
Civil  War  he  was  captain  Co.  A,  48th  Massachu- 
setts Volunteers,  serving  in  Louisiana.  In  1865 
he  was  called  to  the  Washington  University, 
Saint  Louis;  elected  professor  of  mathematics 
and  applied  sciences  1870;  dean  of  School  of 
Engineering  1871-96,  and  founder  and  director 
of  the  Samt  Louis  Manual  Training  School 
since  its  organization  in  1879.  Dr.  Woodward's 
service  to  the  cause  of  education  has  been 
marked  by  great  devotion  and  by  equally  great 
success,  especially  along  practical  lines.  He 
served  as  a  member  of  the  Saint  Louis  School 
Board  1877-9  and*  again  since  1897 ;  regent  Mis- 
souri State  University  1891-7;  fellow  and  vice- 
president  of  the  American  Association  for  the 
Advancement  of  Science  1903  and  1904;  presi- 
dent of  the  Society  for  the  Promotion  of  Engi- 
neering Education;  member  of  the  Saint  Louis 
Academy  of  Science ;  past  president  Saint  Louis 
Engineers'  Club;  was  re-elected  dean  of  the 
School  of  Engineering  and  Architecture  July 
1901.  He  is  well  known  as  a  lecturer  on  Man- 
ual Training.  Received  the  degree  of  Doctor 
of  Philosophy  from  Washington  University  in 
1883.  He  has  contributed  many  valuable  articles 
to  educational  and  scientific  journals  (see  article 
Saint  Louis  in  this  encyclopedia)  and  has  writ- 
ten: 'History  of  the  Saint  Louis  Bridge'  (1881-' : 
<The  Manual  Training-SchooP  (1887)  ;  'Man- 
ual Training  in  Education'   (1890);  etc. 

Woodward,  Robert  Simpson,  American 
astronomer,  physicist  and  mathematician :  b.  21 
July  1849  at  Rochester,  Mich.  He  was  grad- 
uated with  the  degree  of  C.E.  at  University  of 
Michigan  1872  and  was  appointed  assistant  engi- 
neer United  States  Lake  Survey.  During  1882-4 
he  served  as  assistant  astronomer  to  the  United 
States  Transit  of  Venus  Commission;  from 
1884-90  he  was  astronomer,  geographer  and 
chief  geographer  to  the  United  States  Geolog- 
ical Survey,  became  assistant  in  the  United 
States  Coast  and  Geodetic  Survey  in  1890,  and 
served  for  three  years.  From  1893-1905  he  was 
professor  of  mechanics  and  mathematical  physics 
at  Columbia  University  and  from  1895  to  jgos 
was  dean  of  the  faculty  of  pure  science.  In 
1905  he  became  president  of  Carnegie  Institu«- 
tion,  Washington,  D.  C. 

Dr.  Woodward  was  president  of  tfie  Ameri- 
can Mathematical  Society  18^1900,  American 
Association  for  the  Advancement  of  Science 
1900-1,  New  York  Academy  of  Sciences  1900-2. 
In  iS^  he  received  the  degree  of  doctor 
of  philosophy  from  the  University  of  Michi- 
gan, and  in  1904  the  degree  of  doctor  of  laws 
from  the  University  of  Wisconsin.  Dr.  Wood- 
ward has  published  many  papers  and  addresses 
on  astronomy,  geodesy,  mathematics  and  other 
scientific  subiects.  (See  article  Earth  in  this 
•incyclopedia.)     He    has    written    'Smithsonian 


Geographical  Tables'  (1894);  'Higher  Mathe- 
matics—  a  Text  Book  for  Classical  and  Engi- 
neering Colleges*  (1896  with  Mansfield  Merri- 
man) ;  etc. 

Woodworth,  wud'werth,  Samuel,  Ameri- 
can author  and  editor:  b.  Scituate,  Mass.,  13 
Jan.  1785 ;  d.  New  York  9  Dec.  1842.  He  re- 
ceived a  limited  education  in  his  native  town, 
and  was  apprenticed  in  Boston  to  Benjamin 
Russell,  editor  and  publisher  of  the  'Columbian 
Centinel.'  After  the  expiration  of  his  inden- 
tures he  published  for  a  brief  period  at  New 
Haven,  Conn.,  the  weekly  'Belles-Lettres  Re- 
pository,' engaged  in  other  literary  pursuits,  in 
which  he  continued  with  more  or  less  success 
until  the  close  of  his  life.  He  was  one  of  the 
founders  in  1823,  in  conjunction  with  George  P. 
Morris,  of  the  'New  York  Mirror,'  from  which 
he  withdrew  within  a  year.  Among  his  writ- 
ings were  a  number  of  dramatic  pieces,  and 
'Champions  of  Freedom'  (1816),  but  his  repu- 
tation rests  principally  upon  his  songs  and  mis- 
cellaneous poems,  one  of  which,  'The  Old 
Oaken  Bucket,'  obtained  a  wide  popularity. 
His  collected  poems  were  published,  with  a 
memoir  by  G.  P.  Morris,  in  1861. 

Woof.     See  Weaving. 

Wool,  wul,  John  Ellis,  American  general: 
b.  Newburgh,  N.  Y.,  20  Feb.  1789;  d.  Troy,  N. 
Y.,  10  Nov.  1869.  He  was  in  early  life  proprie- 
tor of  a  bookstore  in  Troy,  and  his  property 
being  consumed  by  fire,  he  turned  to  the  law, 
but  his  studies  were  interrupted  by  the  war  with 
Great  Britain  in  1812,  when  he  became  captain 
in  the  13th  infantry.  He  distinguished  himself 
at  Queenstown  Heights,  Plattsburg,  and  Beek- 
mantown,  and  in  1816  was  appointed  inspector- 
general  of  the  northern  division;  in  1818  lieu- 
tenant-colonel; in  1821  inspector-general  of  the 
whole  army;  and  in  1826  brevet  brigadier-gen- 
eral for  10  years'  faithful  service.  In  1832  the 
government  sent  him  to  Europe  to  examine  the 
military  systems  of  some  of  the  principal  na- 
tions. In  1836  he  was  charged  with  removing 
the  Cherokee  Indians  to  Arkansas;  and  in  1838, 
during  the  Canadian  difficulties,  made  a  recon- 
noissance  through  the  wilds  of  northern  Maine, 
with  a  view  to  the  defense  of  the  frontier.  He 
was  appointed  brigadier-general,  25  June  1841, 
and  at  the  commencement  of  the  Mexican  War 
was  ordered  to  the  West  to  organize  the  volun- 
teers, 30  May  1846,  and  in  less  than  six  weeks 
despatched  to  the  seat  of  war  12,000  troops  fully 
armed  and  eouipped.  He  selected  the  ground 
on  which  was  fought  the  battle  of  Buena  Vista 
23  Feb.  1847,  commanded  in  the  early  part  of 
the  action,  and  for  his  conduct  on  this  occasion 
was  brevetted  a  major-general  in  1848.  ^her 
his  return  home  in  July  1848,  he  commanded 
the  eastern  military  division,  with  headquarters 
at  Troy,  until  October  1853,  when  he  was  placed 
at  the  head  of  the  department  of  the  East,'  with 
his  headquarters  at  Baltimore.  From  1854  to 
1857  he  was  in  command  of  the  department  of 
the  Pacific  and  of  the  Eastern  department  again 
1857-60.  When  civil  war  was  imminent  toward 
the  close  of  i860,  he  offered  his  services  to  the 
government,  and  after  the  attack  upon  Fort 
Sumter  went  to  New  York  to  organize,  equip, 
and  send  to  Washington  the  first  regiments  of 
volunteers.  In  -August  he  was  sent  to  Fortress 
Monroe  as  commander  of  the  department  of 
\'irginia,  and  from  that  post  led  an  expedition 
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which  occupied  Norfolk,  lo  May  1862.  He  was 
promoted  to  be  full  major-general  in  the  regular 
army,  16  May  1862  and  the  next  year  was  placed 
on  the  rettred  list 

Wool-grass,  a  rush.    See  Scirpus. 

Wool,  Manufacture  of.  Among  the  an- 
cients wool  was  the  staple  material  for  clothing 
and  was  used  before  either  flax  or  cotton.  The 
ancient  Greeks  manufactured  wool  into  goods 
of  special  excellence.  The  making  of  woolen 
cloth  was  introduced  into  England  by  the  Ro- 
mans. In  the  i8th  century  Yorkshire  became 
the  great  wool  centre  of  Great  Britain. 

Modem  Process. —  In  making  woolen  cloth 
the  essential  processes,  as  carried  on  in  modem 
factories,  are:  (1)  the  stapling  of  the  raw  wool. 
In  this  process  the  stapler  or  sorter  works  at  a 
table  covered  with  wire  netting,  through  which 
the  dirt  falls  while  the  various  qualities  of  wool 
are  being  separated.  The  wool  is  then  ready  to 
be  put  through  the  (2)  scouring  machine,  where 
it  passes  on  an  endless  apron  into  an  oblong  vat, 
which  contains  a  steaming  soapy  solution.  Here 
it  is  carried  forward  gently  by  means  of  rakes 
until  it  is  thoroughly  soaked  and  cleansed. 
After  this  it  is  taken  to  the  (3)  drying  frame- 
work of  wire  netting,  under  which  are  situated 
steam-heated  pipes.  A  fan-blast  drives  the 
heated  air  upward  through  the  wet  wool,  which 
lies  on  the  wire  netting,  until  it  is  all  equally 


form  of  yarn,  is  now  fit  for  (8)  weaving  into 
woolen  doth.  (See  Weaving.)  When  it  is 
taken  out  of  the  loom  the  cloth  is  washed,  to 
free  it  from  oil  and  other  impurities,  and  also 
beaten  while  it  lies  in  the  water  by  wooden 
hammers  moved  by  machinery,  while  it  is  again 
dyed  if  found  necessary.  After  it  has  been 
scoured  in  water  mixed  with  fuller's  earth,  the 
cloth  undergoes  a  process  of  (9)  teaseling  and 
shearing  (see  Teasel),  in  which  the  pile  or  nap 
is  first  raised,  and  then  cut  to  the  proper  length 
by  machines.  When  this  is  done  it  is  (10) 
steamed  and  pressed  between  polished  iron 
plates  in  a  hydraulic  press. 

Worsteds. —  In  the  manufacture  of  worsted 
yam  the  long-staple  wool  fibres  are  brought  as 
far  as  possible  into  a  parallel  condition  by  pro- 
cesses called  gilling  and  combing.  The  wool,  in 
a  damp  condition,  is  passed  through  a  series  of 
"gill  boxes,"  in  which  steel  gills  or  combs  sepa- 
rate and  straighten  the  fibres  until,  from  the  last 
box,  it  issues  in  a  long  sliver.  In  this  condition 
it  is  run  through  a  delicate  combing  machine. 
From  the  combing  machine  it  is  delivered  in  the 
condition  of  a  fine  sliver  technically  called  top, 
and  after  being  further  attenuated  by  a  process 
of  roving  the  thread  is  spun  into  yarn  on  what 
is  called  a  throstle-frame. 

Statistics. —  The  United  States  census  reports 
of  wool  manufacture,  by  decades,  from  1870  to 
1900,  show  the  following: 


1870 

1880 

1890 

1900 

No.   of   factories 

3.«8 

$121,451,059 

>99.»57.»6a 

2,330 

$143,512,278 

'3e>03Si686 

'.693 

$245,866,743 

270,5*7.511 

IA'4 

$310,179,749 
296,990,484 

Value  of  product 

dried.  When  necessary  this  is  the  point  in  the 
process  when  it  is  *dyed  in  the  wool."  It  is 
then  ready  for  the  (4)  willeying  or  teasing  ma- 
chine, which  consists  of  a  revolving  drum  fur- 
nished with  hooked  teeth,  close  above  which  are 
set  cylinders  with  hooked  teeth  moving  in  a 
contrary  direction.  The  wool  is  fed  in  upon  the 
drum,  which  whirls  with  great  speed;  and  be- 
tween the  two  sets  of  teeth  working  in  opposite 
directions  it  is  disentangled,  torn,  and  cast  out 
in  fine,  free  fibres.  With  some  classes  of  wool 
it  is  also  necessary,  at  this  stage,  to  remove  suds 
and  burrs  by  steeping  them  in  a  solution  of  sul- 
phuric acid,  or  passing  them  through  a  burring 
machine,  by  which  the  burrs  are  extracted.  The 
wool  is  now  dry  and  brittle ;  and  before  submit- 
ting it  to  the  process  (5)  of  carding,  it  is 
sprinkled  with  oil  and  well  beaten  with  staves 
,in  order  to  give  it  suppleness.  This  process  of 
carding  is  accomplished  by  a  series  of  three  deli- 
!cate  and  complex  machines  called  a  scribbler, 
an  intermediate,  and  a  finisher.  These  machines 
have  various  intricate  cylinders  and  rollers,  stud- 
ded with  teeth  and  working  in  opposite  direc- 
tions, over  which  the  wool  is  passed  until  it  is 
torn,  interblended,  and  finally  delivered  from 
the  finisher  in  a  continuous  flat  lap.  It  is  then 
cut  into  strips  and  passed  (6)  to  the  condensing 
machine,  which  rubs  the  strip  into  a  soft,  loose 
cord  or  sliver  technically  called  a  «slubbing.» 
The  wool  is  now  ready  for  (7)  spinning  into 
yarn,  and  this  is  accomplished  in  a  wool-spin- 
ning mule,  which  draws  and  twists  the  sliver 
into  the  required  thinness,  the  process  being 
essentially  the  same  as  in  cotton-spinning.  The 
wool,   which   has   thus  been  brought   into   the 


In  total  value  of  products  Massachusetts  led 
in  1900,  with  a  product  valued  at  $81,041,537; 
Pennsylvania  was  second  with  $71^78,503.  No 
other  State  approached  these  two.  Rhode  Island 
was  third  in  rank,  with  a  product  somewhat 
less  than  half  that  of  Massachusetts,  followed 
by  New  York,  with  a  product  not  quite  half 
that  of  Pennyslvania.  New  Jersey,  Maine,  and 
Connecticut  were  very  close  together,  with  but 
little  over  $1,000,000  difference  in  the  value  of 
their  products.  New  Hampshire  was  eighth, 
with  products  of  $7,624,062.  Vermont  had 
$2,572,646,  and  Tennessee  $1,517,194.  These  10 
States  were  the  producers  of  nearly  70  per  cent 
of  the  total  wool  manufactured  in  the  United 
States.  The  total  amount  paid  in  wages  in  1900 
was  $57,933,817,  divided  as  follows:  To  men, 
$36412,872;  to  women,  $19,549,423;  to  children, 
$1,971,522.  In  1890  the  total  amount  was  $54,- 
339.775,  of  which  $33,702,231  was  paid  to  men, 
$18,883,174  to  women,  and  $1,754,370  to  children. 

Wool-sorters'  Disease.    See  Anthrax. 

Woolens  Bill,  in  American  history,  a  tariff 
bill  introduced  into  Congress  in  1816.  It  pro- 
vided for  the  general  reduction  of  tariff  on 
woolen  and  cotton  goods.  The  bill  was  sup- 
ported by  Clay,  Calhoun,  and  Lowndes,  and 
opposed  by  Daniel  Webster  and  John  Randolph. 
The  bill  passed  the  House  by  a  vote  of  88  to  54 
and  the  Senate  by  25  to  7.  It  became  a  law 
27  April  1816.  See  Tariff;  United  States  — 
Tariff  in  the. 

Woolf,  wulf,  Albert  Edward,  American 
chemist  and  inventor,  son  of  Edward  Woolf 
(q.v.).    He  was  educated  in  the  College  of  the 
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City  of  New  York,  .\inong  his  discoveries  are 
the  antiseptic  and  medical  properties  of  sea- 
water  combined  with  the  electric  current;  the 
use  of  peroxide  of  hydrogen  to  bleach  black 
ostrich  feathers  white,  and  also  its  employment 
as  an  antiseptic. 

Woolf,  Benjamin  Edward,  son  of  Edward 
Wooll  (q.v.),  American  dramatist  and  musi- 
cian: b.  London  16  Feb.  1836;  d.  Boston,  Mass., 
7  Feb.  1901.  Coming  to  New  York  in  childhood 
with  his  parents,  he  early  disfjlayed  a  passion  for 
music  and  was  carefully  trained  by  his  father, 
with  such  results  that  in  later  days  he  became 
the  leader  of  orchestras  in  Boston,  Philadelphia, 
and  New  Orleans.  He  settled  in  Boston,  where 
he  was  dramatic  critic  for  the  'Saturday  Even- 
ing Gazette'  1871-93,  a  post  which  he  quitted 
for  a  similar  one  on  the  Boston  Herald.  _  He 
was  an  industrial  musical  composer,  writing 
many  overtures,  quintets,  and  trios,  besides  plays 
and  operettas.  His  most  successful  comedy  was 
<The  Mighty  Dollar,>  while  his  operetU,  <The 
Doctor  of  Alcantara,'  was  a  favorite  in  its 
time. 

Woolf,  Edward,  American  musician:  b. 
London,  England,  September  1803 ;  d.  New  York 
14  March  i»2.  In  1839  ^^  *^*"'*  ***  ^^*  York, 
where  his  musical  genius  was  soon  recognized 
■not  only  as  teacher  and  composer,  but  also  as 
orchestral  leader.  His  excessive  shyness  and 
modesty  kept  him  in  the  background  and  pre- 
vented his  securing  the  position  intellectually 
his  due.  He  was  the  author  of  many  novels 
that  appeared  in  the  early  years  of  *The  Jewish 
Messenger,'  such  as  <The  Jewess  of  Toledo' ; 
<The  Vicomte  D'Arblay' ;  and  <Judith  of  Bo- 
hemia.' 

Woolf,  Michael  Angelo,  American  artist, 
son  of  Edward  Woolf  (q.v.)  :  b.  London,  Eng- 
land, 1837 ;  d.  New  York  1  March  1899.  Brought 
to  New  York  in  his  babyhood,  he  early  evinced 
a  love  for  art  and  studied  wood  engraving  for 
seven  years.  In  the  early  sixties  he  was  an  illus- 
trator for  <Yankee  Notions,'  then  a  popular 
journal,  and  was  on  the  stage  for  a  time,  re- 
turning finally  to  art,  and  going  to  Munich  and 
Paris  to  study  painting.  On  resuming  his  work 
in  New  York,  his  first  drawing  of  a  ragged 
newsboy  for  a  paper  called  *The  Pick*  elicited 
such  comment  tiiat  he  began  the  series  of  street 
caricatures  on  which  rests  his  fame.  _  These  re- 
veal his  humanity  as  well  as  artistic  insight 

Woolf,  Philip,  American  physician  and 
novelist,  son  of  Edward  Woolf  (q.v.) :  b.  New 
York  7  Feb.  1848;  d.  1903.  He  was  graduated 
from  the  Medical  College  of  Bellevue  Hospital 
in  18^,  and  was  for  some  time  editor  of  the 
Boston  <  Saturday  Evening  Gazette.'  His  novels 
include:  <Who  is  Guilty?'  <The  Trail  of  the 
Serpent' ;  'Satan's  Mirror' ;  <Three  Women  and 
a  Dead  Man' ;  'Goldenrod  and  Aster,' 

Woollett,  wtil'et,  William.  English  en- 
graver:  b.  Maidstone,  Kent,  1735;  d.  London 
23  May  1785.  His  family  originally  came  from 
Holland,  and  he  was  instructed  in  his  art  by 
an  engraver  named  John  Tinney.  He  engraved 
historical  subjects  and  portraits,  but  was  most 
successful  in  landscapes,  in  which  he  exhibited 
such '  varied  excellences  as,  in  the  opinion  of 
Longhi,  to  entitle  him  to  be  considered  *the 
marvel  and  the  example  for  all  contemporary 
engravers  and  for  those  of  the  present  time.* 


His  foregrounds  are  vigorous  and  solid,  and  his 
aerial  perspective  wonderfully  clear  and  true, 
while  he  treats  water,  the  crux  of  the  engraver, 
with  supreme  success.  His  masterpieces  are  his 
'Niobe*  and  other  plates  after  pictures  by  Rich- 
ard Wilson,  and  the  'Death  of  V/olfe'  and  the 
'Battle  of  La  Rogue'  after  West.  He  was  the 
first  who  conceived  and  embodied  in  practice 
the  idea  of  uniting  in  one  plate  the  three  meth- 
ods of  engraving,  by  aqua  fortis,  the  burin,  and 
the  dry  needle.  His  genuine  plates  are  esti- 
mated at  123,  but  impressions  are  exceedingly 
rare  and  valuable,  as  he  permitted  no  imperfect 
prints  to  be  struck  off.  Consult  Fagan,  'Cata- 
logue Raisonne  of  the  Engraved  Works  of 
WUliam  Woollett'  (1885). 

Woolley,  wul%  Celia  Parker,  American 
Unitarian  minister:  b.  Toledo,  Ohio,  14  June 
1848.  Graduated  from  Coldwatcr  Female  Sem- 
inary, in  1868  she  was  married  to  J.  H.  Woolley, 
and  in  1876  removed  to  Chicago.  She  was  pas- 
tor of  the  Unitarian  Church,  Geneva,  111.,  for 
three  years,  and  of  the  Independent  Liberal 
(Thurch,  Chicago  (1896-8),  since  when  she  has 
been  active  as  a  lecturer  and  in  the  work  of 
women's  clubs.  She  is  the  author  of  the  novels 
'Love  and  Theology*  (1887),  republished  as 
<  Rachel  Armstrong,  or.  Love  and  Theology' ; 
<A  Girl  Graduate'  (1889) ;  <  Roger  Hunt' 
(1893) ;  'The  Western  Slope'  (1903). 

Woolley,  John  Granville,  American  pro- 
hibitionist: b.  CoUinsville,  Ohio.  IS  Feb.  1850. 
Graduated  from  the  Ohio  Wesleyan  Seminary 
in  1871,  he  was  admitted  to  the  bar  of  the  Illi- 
nois supreme  court  in  1873,  became  city  attor- 
ney of  Paris,  111.,  in  1875,  and  prosecuting 
attorney  in  Minneapolis  in  1881.  At  one  period 
addicted  to  intemperance,  he  began  lecturing 
against  it  in  1888,  and  has  lectured  to  many  audi- 
ences on  this  theme  at  home  and  abroad.  He 
has  been  editor  of  'The  New  Voice,'  a  ijrohibi- 
tion  organ,  since  1899,  and  was  the  Presidential 
candidate  for  the  Prohibition  party  in  1900,  re- 
ceiving a  vote  of  208,914.  He  has  published: 
'Seed';  'The  Sower';  'Civilization  by  Faith'; 
'The  (Christian  Citizen' ;  'The  Lion  Hunter.' 

Wool'man,  John,  American  Quaker 
preacher:  b.  Northampton,  Burlington  County, 
N.  J.,  August  1720;  d.  York,  England,  7  Oct. 
1772.  In  1741  he  became  a  speaker  in  the  meet- 
ings of  the  Society  of  Friends.  He  was  at  this 
time  a  bookkeeper  in  a  mercantile  house,  but 
subsequently  learned  the  tailor's  trade.  In  1746, 
in  company  with  Isaac  Andrews,  he  made  his 
first  itinerant  tour  in  some  of  the  back  settle- 
ments of  Virginia,  and  from  that  time  continued 
at  intervals  to  visit  the  societies  of  Friends  in 
the  different  portions  of  the  colonies.  In  1763 
he  visited  the  Indians  on  the  Susquehanna.  Jle 
both  spoke  and  wrote  much  against  slavery. 
His  best-known  work  is  the  posthumous  'Jour- 
nal of  John  Woolman's  Life  and  Travels  in  the 
Service  of  the  Gospel'  (1775),  which  Whittier 
edited,  with  an  introduction,  in  1871.  Wool- 
man's  simple  and  candid  style  has  been  highly 
praised  by  Charles  Lamb,  Crabb  Robinson,  and 
others.  Among  his  other  writings  are:  'Some 
Considerations  on  the  Keeping  of  Negroes' 
(17^3;  Part  II.,  1762);  'Considerations'  on 
various  topics  (1768);  and  'Serious  Considera- 
tions' (1773).  In  1774-S  a  collective  edition  of 
his  works  appeared.  Consult  Whittier's  sketch 
in  the  above-mentioned  edition  of  the  'Journal.' 
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Wool'ner,  Thomas,  English  sculptor  and 
poet:  b.  Hadleigh,  Suffolk,  17  Dec.  1825;  d. 
London  7  Oct.  1892.  At  12  he  was  placed  in  the 
studio  of  William  Behnes,  in  1842  entered  the. 
schools  of  the  Royal  Academy,  and  in  the  fol- 
lowing year  his  first  work,  'Eleanor  Sucking  the 
Poison  from  the  Arm  of  Prince  Edward,'  was 
exhibited.  His  first  work  to  attract  attention 
was  <The  Death  of  Boadicea>  (1844),  and  this 
success  was  followed  by  <Alastor'  (1846) ; 
<Puck>  (1847) ;  <Titania  and  Her  Indian  Boy> 
(1848);  and  *Eros  and  Euphrosyne>  (1848). 
About  1850  he  was  associated  with  Rossetti  and 
the  other  artists  who  formed  the  "Pre-Raphaelite 
Brotherhood,"  in  founding  the  short-lived  but 
famous  periodical  called  <The  Gerni.>  His  con- 
tributions, which  were  in  verse,  were  collected 
and  published,  with  additions,  under  the  name 
<My  Beautiful  Lady>  (1863).  Woolner  visited 
Australia  in  1852,  and  one  of  his  first  works  on 
his  return  was  a  life-size  statue  of  Lord  Bacon 
for  the  Oxford  Museum.  Among  his  more  im- 
portant works  are:  < Elaine  with  the  Shield  of 
Sir  Lancelot' ;  *In  Memoriam*  (1870)  ;  'Guin- 
evere* (1872)  ;  'Lady  Godiva*  (i8p6)  ;  portrait 
busts  of  Carlyle,  Tennyson,  Darwm,  Newman, 
Gladstone,  Kingsley,  and  Dickens,  and  statues 
of  Lord  Macaulay  for  Trinity  College,  Cam- 
bridge (1866),  Sir  Bartle  Frere  for  Bombay 
(1872),  Dr.  Whewell  for  Trinity  College,  Cam- 
bridge (1873),  Lord  Lawrence  for  Calcutta 
(1875),  J.  S.  Mill  for  the  Thames  Embankment 
(1878),  Captain  Cook  for  Sydney  (1879),  Sir 
Stamford  Raffles  for  Singapore  (1887),  and 
Lord  Palmerston  for  Palace  Yard,  Westminster. 
He  became  a  Royal  Academician  in  iP/^  and 
for  a  time  was  professor  of  sculpture  in  the 
Academy.  His  fame  as  a  sculptor  has  over- 
shadowed his  reputation  as  a  poet,  but  'Pyg- 
malion' (1881),  'Silenus'  (1884).  <Tiresias> 
(1886),  and  'Poems*  (1887)  give  him  honorable 
rank  among  the  minor  poets  of  his  time.  Con- 
sult Garnett,  in  'Dictionary  of  National  Biog- 
raphy.' 

Woolsey,  wul'sT,  Sarah  Chauncey  ("Susan 
Cooudge"),  American  author,  niece  of  T.  D. 
Woolsey  (q.v.) :  b.  Cleveland,  Ohio,  1845;  d. 
Newport,  R.  L,  9  April  1905.  As  "Susan  Coo- 
lidge®  she  was  a  popular  writer  for  children, 
but  also  wrote  for  their  elders  'Verses'  (1880)  ; 
<A  Short  History  of  Philadelphia*  (1887). 
Among  her  books  for  young  people  were:  'The 
New  Year's  Bargain*  (1871)  ;  'What  Katy  Did* 
(1872);  'A  Guernsey  Lily'  (1881);  <A  Little 
Country  Girl*  (1885}.  She  also  edited  'The 
Diary  and  Letters  of  Mrs.  Deleaney*  (1878); 
'The  Diary  and  Letters  of  Frances  Burney, 
Madame  D'Arblay*   (1880). 

Woolsejr,  Theodore  Dwight,  American 
college  president  and  scholar :  b.  New  York  31 
Oct  1801;  d.  New  Haven,  Conn.,  i  July  1889. 
He  was  graduated  at  Yale  College  in  1820; 
studied  iaw  in  Philadelphia  and  theology  at 
Princeton,  was  tutor  at  Yale  1823-5,  and  was 
licensed  to  preach  in  1825.  After  studying 
abroad  (1827-30)  he  was  professor  of  Greek  at 
Yale  1831-40,  and  president  of  the  college  1846-71. 
In  1871-S1  he  was  chairman  of  the  American 
company  of  revisers  of  the  New  Testament. 
Besides  editions  of  Greek  plays  —  the  'Alcestis* 
of  Euripides  (1833),  the  'Antigone*  (1835), 
and  'Electra*  (1837)  of  Sophocles,  the  'Pro- 
metheus* of  Plato  (1837),  as  well  as  the  'Gor- 


gias*  of  Plato  (1842) — his  works  include  an 
'Introduction  to  the  Study  of  International  Law' 
(i860,  5th  ed.,  1879);  'Essays  on  Divorce  and 
Divorce  Legislation'  (1869);  'Political  Science; 
or  the  State  Theoretically  and  Practically  Con- 
sidered* (1877);  'Religion  of  the  Past  and  of 
the  Future*  (1871)  ;  'Communism  and  Social- 
ism* (1880).  He  also  edited  Lieber's  'Civil 
Liberty  and  Self-Government'  (1871)  and  his 
'Manual  of  Political  Ethics*  (1871).  He  was 
one  of  the  founders  of  the  'New  Englander,' 
to  which  he  often  contributed,  one  of  the  regents 
of  the  Smithsonian  Institution,  and  at  one  period 
president  of  the  American  Oriental  Association. 

Woolsey,  Theodore  Salisbury,  American 
professor  of  international  law,  son  of  T.  D. 
Woolsey  (q.v.) :  b.  New  Haven,  Conn.,  22  Oct 
1852.  He  was  graduated  from  Yale  in  1872, 
became  instructor  in  international  law  at  Yale 
in  1877,  and  since  1878  has  been  full  professor 
there.  He  has  published  'America's  Foreign 
Policy*  (1872) ;  and  edited  Pomeroy's  'Inter- 
national Law*  (1886) ;  and  the  6th  edition  of 
Woolsey's  'International  Law*  (1891).  He  was 
also  associate  editor  of  Johnson's  'Universal 
Cyclopedia*  (1892-s). 

Woolson,  wul'son,  Abba  Louisa   Goold, 

American  lecturer  and  author:  b.  Windham, 
Maine,  30  April  1838.  She  has  lectured  exten- 
sively on  literary,  social,  historical,  and  dramatic 
subjects,  and  was  the  founder  and  honorary 
president  of  the  Castilian  Club  of  Boston.  She 
has  published  'Women  in  American  Society* 
(1873);  'Browsing  among  Books*  (1881); 
'George  Eliot  and  Her  Heroines'  (1886); 
'Dress  Reform*  (1874). 

Woolson,  Constance  Fenimore,  American 
author:  b.  Claremont,  N.  H.,  5  March  1848;  d. 
Venice,  Italy,  24  Jan.  1894.  Educated  in  Cleve- 
land, Ohio,  and  New  York,  she  resided  in  Ohio, 
then  in  Florida  and  other  Southern  States,  and 
finally  abroad,  chiefly  in  Italy.  Her  first  story 
published  in  a  secular  magazine  —  contributions 
to  Episcopalian  periodicals  had  preceded  it  — 
was  'The  Happy  Valley*  in  'Harper's  Monthly* 
(1870).  In  this  much  of  her  subsequent  work 
appeared.  Many  poems  were  printed  from  time 
to  time,  but  these  were  never  collected.  Her 
reputation  was  based  on  works  in  fiction,  the 
volumes  being  'The  Old  Stone  House*  (1873) ; 
'Castle  Nowhere:  Lake  Country  Sketches' 
(187s);  'Rodman  the  Keeper*  (1880);  'Anne* 
(1882) ;  'For  the  Major*  (1883)  ;  'East  Angels* 
(1886);  'Jupiter  Lights*  (1889);  'Horace 
Chase'  (1894);  and  'The  Front  Yard,  and 
Other  Italian  Stories*  (1895).  Their  back- 
ground is  generally  American,  preferably  the 
Lake  region  or  the  South;  and  when  it  shifts 
to  Europeis  less  skilfully  treated.  They  were 
highly  praised  by  Stedman  and  other  critics  for 
equal  freedom  in  presenting  diverse  types  and 
conformity  to  high  literary  standards. 

Woolston,  wul'stdn,  Thomas,  English 
deist:  b.  Northampton  1639;  d.  London  21  Jan. 
1731.  He  was  educated  at  Sidney  Sussex  Col- 
lege, Cambridge,  became  a  fellow,  and  took 
orders  in  the  English  Church.  He  made  a  care- 
ful study  of  Origen  and  in  1705  published  the 
'Old  Apology  for  the  Truth  of  the  Christian 
Religion  against  the  Jews  and  Gentiles  Revived.* 
He  maintained  in  this  work  that  Moses  was  an 
allegorical    personage,   and    his   history   typical 
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of  that  of  Oirist  In  1721  he  published  <The 
Moderator  between  the  Infidel  and  the  Apos- 
tate,' dialog^ues  tending  to  show  that  the  Gospel 
miracles  by  themselves  could  not  prove  Christ 
to  be  the  Messiah.  This  work  occasioned  great 
scandal,  and  it  was  only  through  the  interven- 
tion of  Whiston  that  the  author  escaped  a  prose- 
cution. In  1721  his  college  deprived  him  of 
his  fellowship.  The  views  set  forth  in  his  last 
work  Woolston  developed  more  fully  in  'The 
Moderator  betweea  an  Infidel  and  an  Apostate* 
(1725).  His  famous  series  of  six  'Discourses 
on  the  Miracles  of  Christ'  appeared  1727-9.  with 
two  'Defences'  in  1729  and  1730.  He  was  in- 
dicted for  blasphemy  in  consequence  of  the  pub- 
lication of  this  work  and  was  imprisoned.  His 
collected  works  with  'Life'  appeared  in  five 
volumes  (1833). 

Woolwich,  wullch,  England,  a  former 
town  of  Kent,  now  a  metropolitan  borough  of 
London,  on  the  right  bank  of  the  Thames,  eight 
miles  below  London  Bridge.  It  has  many  an- 
cient, together  with  a  number  of  handsome 
modem  houses,  an  old  church  (restored  i894)> 
other  places  of  worship,  a  town-hall,  and  several 
charitable  endowments.  It  owes  its  importance 
to  the  royal  arsenal,  which  occupies  an  area  of 
above  350  acres,  and  is  one  of  the  most  complete 
and  magnificent  establishments  of  the  kind  in 
the  world,  with  extensive  forges,  foundries,  and 
workshops  of  various  kinds  in  which  the  newest 
types  of  machinery  are  employed  for  the  manu- 
facture of  immense  quantities  of  warlike  stores 
which  are  kept  in  suitable  magazines  and  store- 
houses. In  the  Rotunda  there  is  a  fine  historical 
collection  of  arms  and  other  interesting  objects. 
A  large  garrison  is  stationed  at  Woolwich, 
which  is  the  headquarters  of  the  royal  artil- 
lery; and  there  are  various  barracks,  a  military 
and  a  naval  hospital,  etc.  On  the  edge  of  Wool- 
wich Common,  a  fine  large  open  area,  are  the 
handsome  buildings  of  the  Royal  Military  Acad- 
emy (see  Military  Schools)  ;  and  the  Royal 
Ordnance  College  is  also  at  Woolwich.  At 
North  Woolwich,  on  the  opposite  side  of  the 
river,  to  which  runs  a  free  steam  ferry,  many 
houses  and  extensive  factories,  especially  of 
telegraph  cables,  have  recently  sprung  up.  Pop. 
of  metropolitan  borough  about  120,000. 

Woonsocket,  woon-sok'et,  R.  I.,  city  in 
Providence  County;  on  the  Blackstone  River, 
and  on  the  New  York,  New  Haven  &  Hartford 
(two  branches)  railroad;  about  IS  miles  north- 
west of  Providence  and  37  miles  southwest  of 
Boston.  It  has  electric  lines  extending  to  all 
the  near-by  towns.  The  river  here  is  spanned 
by  a  bridge  which  cost  originally  $300,000.  It 
has  three  parks  and  the  county  fair  grounds. 
It  is  a  well-known  manufacturing  city.  In  1900 
(government  census)  there  were  242  manufac- 
turing establishments,  capitalized  for  $14,279,361, 
and  in  which  were  8,093  wage-earners,  to  whom 
were  paid  annually  $3,080,280.  The  total  cost 
of  raw  material  used  annually  was  $7,563,204 
and  the  value  of  the  finished  products  was 
$15,627,539.  The  chief  manufactures  were  cotton 
goods,  foundry  and  machine-shop  products,  wor- 
sted goods,  and  hosiery  and  knit  goods,  each  of 
which  had  an  annual  output  valued  at  more  than 
$1,000,000.  Other  manufactures  are  carved  and 
turned  wood,  wagons,  carriages,  woolen  goods, 
machinery,  and  furniture. 

The  educational  institutions  are  a  high  school. 


established  in  1857;  Sacred  Heart  College 
(R.  C),  for  );oung  men;  Saint  Ann's  Academy 
(R.  C.)  for  girls  and  young  women,  public  and 
parish  schools,  the  Harris  Institute  Library  con- 
taining about  16,000  volumes.  There  are  nine 
banks  and  trust  companies.  In  1903  the  Woon- 
socket Institute  for  Savings  had  deposits 
amounting  to  $4,800,000 ;  and  the  Producers  Sav- 
ing Bank  had  $1415,570.  The  city  owns  and 
operates  the  water-works. 

Woonsocket  is  a  consolidation  of  several 
factory_  villages.  The  first  village  called  Woon- 
socket is  not  included  in  the  limits  of  the  present 
city.  The  city  was  set  off  in  1867  from  the  town 
of  Cumberland;  in  1871  a  part  of  Smithfield  was 
annexed,  and  13  June  1888  the  city  was  incor- 
porated. Pop.  (1890)  20,830;  (1900)  28,204; 
(1910  census)  38,125.  Consult  Richardson, 
'History  of  Woonsocket.' 

Woorari,  or  Woorara.    See  Curasl 

_Wo08ter,  wus'ter,  David,  American  Revo- 
lutionary general:  b.  Stratford,  Conn.,  2  March 
1710;  d.  Danbury,  Conn.,  2  May  1777.  He  was 
graduated  at  Yale  College  in  1738;  and  in  1739, 
when  the  war  broke  out  between  England  and 
Spain,  entered  the  provincial  army_  as  lieutenant 
and  was  subsequently  made  captain  of  a  vessel 
built  and  equipped  by  the  colonjr  for  the  defense 
of  its  coasts.  In  1745  ^^  participated  in  the  ex- 
pedition against  Louisburg,  and  went  in  com- 
mand of  a  cartel  ship  to  England,  where  he  was 
made  a  captain  in  the  regular  service  under 
Sir  William  Pepperell.  In  the  French  war 
which  ended  in  1763  he  was  commissioned  by 
the  governor  of  Connecticut  as  colonel,  and  sub- 
sequently as  brigadier-general,  and  served  during 
the  whole  war.  In  April  1775  he  was  one  of 
the  members  of  the  assembly  of  Connecticut  who 
concerted  the  plan  for  the  seizure  of  Ticon- 
dcTOgi ;  and  when  the  continental  army  was  or- 
ganized he  was  appointed  one  of  the  eight 
brigadier-generals.  He  was  engaged  in  the  ex- 
pedition into  Canada,  where  after  the  death  of 
Gen.  Montgomery  he  for  a  time  held  the  chief 
command.  He  resigned  and  returned  to  Con- 
necticut, and  was  major-general  of  the  militia 
when  Tryon  invaded  that  province  for  the  pur- 
pose of  destroying  the  military  stores  at  Dan- 
bury.  He  attacked  Tryon's  rear  guard  27  April 
1777,  and  while  rallying  his  men  was  mortally 
wounded.  On  17  June  Congress  voted  that  a 
monument  should  be  erected  to  his  memory, 
but  no  steps  were  taken  to  have  the  resolution 
carried  into  effect,  and  his  neglected  grave  was 
not  identified  until  1854,  on  27  April  of  which 
year  the  corner-stone  of  a  monument  to  his 
memory  was  laid,  by  act  of  the  legislature  of 
Connecticut.  The  town  of  Wooster,  Ohio,  was 
named  in  his  honor. 

Wooster,  Ohio,  city,  county-scat  ol 
Wayne  County;  on  the  Killbuck  Creek,  and  on 
the  Pennsylvania  and  the  Baltimore  &  Ohio 
R.R.'s;  about  50  miles  southwest  of  Cleveland. 
It  is  in  an  agricultural  and  stock-raising  region. 
It  has  manufactories  of  flour,  furniture,  doorsi, 
sash,  and  blinds,  boilers,  engines,  mill-gearinj;, 
and  brick.  There  are  two  national  banks  having 
a  combined  capital  of  $200,000,  and  one  private 
bank.  The  educational  institutions  are  Wooster 
University,  the  Ohio  Agricultural  Experiment 
Station,  a  hifh  school,  public  elementary  schools, 
and  two  libraries.  Pop.  (1890)  5,901;  (1900) 
6.C63;   (1910)  6,136. 
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WORCESTER 


Worcester,  wus'Ur,  Dean  Conan^  Ameri- 
can educator:  b.  Thetford,  Vt,  .1  Oct.  1866. 
He  was  graduated  at  the  University  of  Michigan 
in  1889,  having  previously  accompanied  the 
Steere  scientific  expedition  to  the  Philippine 
Islands  in  1887-9.  He  was  instructor  in  animal 
morphology  at  the  University  of  Michigan 
1893-6,  becoming  assistant  professor  in  the  last- 
named  year.  In  i8go-2  he  again  traveled  in  the 
Philippines,  with  F.  S.  Bourns,  in  a  tour  known 
as  'The  Menage  Scientific  Expedition,*  and  in 
January  1899  was  appointed  one  of  the  United 
States  commissioners  to  the  islands  to  investi- 
gate and  report  on  conditions  there.  He  has 
published:  'Preliminary  Notes  on  Birds  and 
Mammals  collected  by  the  Menage  Scientific 
Expedition  to  the  Philippine  Islands'  ( 1894)  ; 
•Contributions  to  Philippine  Ornithology* 
(1898) ;  <The  Philippine  Islands  and  their  Peo- 
ple'  (1898). 

Worcester,  Edward  Somerset,  2d  Masquis 
OF,  English  inventor:  b.  Raglan  Castle,  Mon- 
mouthshire, 1601 ;  d.  3  April  1667.  He  engaged 
in  the  service  of  Charles  I.  during  the  civil 
war,  and  was  employed  by  the  king  to  act  for 
him  in  Ireland;  but  when  his  errand  was  dis- 
covered he  was  treated  with  duplici^r  by  Charles, 
and  retired  to  France  in  1648.  Returning  to 
England  in  1652  he  was  imprisoned  in  the  Tower 
1652-4,  and  his  estates  were  sequestered,  but 
after  the  Restoration  he  recovered  most  of  these. 
He  afterward  spent  his  time  in  retirement,  and  in 
the  cultivation  of  natural  philosophy  and  me- 
chanics. In  1663  he  published  a  book  entitled 
'Century  of  the  Names  and  Scantlings  of  In- 
ventions as  I  can  call  to  mind  to  have  been  Tried 
and  Perfected,'  in  which  he  first  gave  a  descrip- 
tion of  the  uses  and  effects  of  an  engine  for 
•driving  up  water  by  fire";  and  afterward  pub- 
lished a  small  pamphlet,  called  <An  Exact  and 
True  Definition  of  the  most  Stupendous  Water- 
commanding  Engine,  invented  by  the  Marquess 
of  Worcester.'  In  neither  of  these  does  he  give 
any  statement  of  the  mode  of  constructing  his 
engine ;  but,  from  his  description  and  account  of 
its  effects,  it  may  be  inferred  that  its  action  de- 
pended on  the  condensation  as  well  as  tlie  elas- 
tic force  of  the  steam.  (See  Steam-engine.) 
Consult:  Dirck,  'Life,  Times,  and  Scientific 
Labors  of  the  Second  Marquis  of  Worcester' 
(1865)  ;  Dirck,  'Worcesteriana'  (1865). 

Worcester,  'Edmn  Dean,  American  rail- 
way official:  b.  Albany,  N.  Y.,  19  Nov.  1828;  d. 
New  York  13  June  1904.  He  studied  law,  and 
followed  various  pursuits,  but  entered  railroad- 
ing in  1853,  when  he  became  a  member  of  the 
accounting  department  of  the  New  York  Central 
railway.  He  laid  out,  opened,  and  managed  the 
books  of  this  company  wnen  there  were  no  prece- 
dents in  the  United  States  for  the  organiza- 
tion of  large  railways,  and  the  present  account- 
ing system  of  railways  in  this  country  is  largely 
the  development  of  his  work.  Subsequently  he 
became  successively  treasurer  and  secretary  of 
the  company :  in  1873  secretary  and  treasurer  of 
the  Lake  Shore  &  Michigan  Southern,  in  1883 
its  vice-president;  and  in  1878  secretary  of  the 
Michigan  Central,  in  1883  its  vice-president. 
From  1883  he  was  also  secretary,  or  treasurer,  or 
both,  in  15  other  companies. 

Worcester,  Joseph  Emerson,  American 
lexicographer:  b.  Bedford,  N.  H.,  24  Aug.  1784; 


d.  Cambridge,  Mass.,  27  Oct  1865.  He  was 
graduated  from  Yale  in  181 1,  and  from  i8ig 
resided  in  Cambridge,  Mass.,  busily  preparing 
and  publishing  books.  Among  his  earlier  works, 
compiled  with  much  accuracy  and  excellent  con- 
densation, were:  'A  Geographical  Dictionary' 
(1817),  of  which  an  enlarged  edition  appeared 
in  1823;  a  'Gazetteer  of  the  United  States' 
(1818);  and  'Outlines  of  Scripture  Geography' 
(1828).  His  first  effort  in  English  lexicography 
was  an  edition  of  'Johnson's  English  Dictionary, 
as  Improved  by  Todd  and  Abridged  1^  Chal- 
mers, with  Walker's  Pronouncing  Dictionary 
Combined'  (1828).  In  1829  he  prepared  an 
abridgment  of  Webster's  'American  Diction- 
ary' ;  and  in  1830  published  his  'Comprehensive 
Pronouncing  and  Explanatory  Dictionary.' 
After  collecting  philological  works  in  Europe  in 
1830-1,  he  edited  the  'American  Almanac'  in 
1831-43,  and  in  1846  published  the  'Universal 
and  Critical  Dictionary  of  the  English  Lan- 
guage.' His  chief  work,  'A  Dictionary  of  the 
English  Language,'  appeared  in  i860,  bieing  the 
first  work  of  the  sort  to  employ  illustrations. 
For  this  many  collaborators  were  employed,  par- 
ticularly for  the  definition  of  technical  terms. 
The  chief  point  of  difference  between  the  work 
of  Webster  and  that  of  Worcester  was  that  the 
latter  sought  to  present  the  language  as  it  was, 
while  Webster  endeavored  to  exhibit  it  improved 
as  he  thought  it  should  be.  Essentially  the  same 
scheme,  that  of  Worcester,  is  now  observed  by 
each.  By  many  Worcester  has  been  preferred 
to  Webster  for  its  pronunciations. 

Worcester,  Noah,  American  theologian: 
b.  Hollis,  N.  H.,  25  Nov.  1758;  d.  Brighton, 
Mass.,  31  Oct.  1837.  He  was  a  fifer  in  the  Conti- 
nental army  in  1775,  and  entered  the  service 
again  for  a  short  time  as  fife-major  in  1777. 
In  1786  he  was  licensed  to  preach  by  a  Congre- 
gational association,  and  in  1787  ordained  pastor 
of  the  church  in  Thornton,  N.  H.,  where  he  had 
held  local  offices  and  been  elected  representative 
to  the  General  Court.  In  1802  he  was  employed 
as  the  first  missionary  of  the  New  Hampshire 
Missionary  Society,  and  in  that  capacity  traveled 
and  preached  widely  in  the  northern  portion  of 
the  State.  In  1810  he  removed  to  Salisbury, 
and  took  charge  of  the  congregation,  and  in  1813 
settled  at  Brighton,  Mass.  His  work  on  the  doc- 
trine of  the  Trinity,  entitled  'Bible  News  of  the 
Father,  Son,  and  Holy  Ghost'  (1810),  soon  be- 
came the  subject  of  severe  animadversion,  the 
Hopkinton  association,  of  which  he  was  a  mem- 
ber, passing  a  formal  sentence  of  condemnation 
against  the  book.  From  1813  to  1818  he  edited 
'The  Christian  Disciple,'  a  periodical  published 
in  Boston,  and  in  1814  published  his  tract,  'A 
Solemn  Review  of  the  Custom  of  War,'  once 
well  known,  and  translated  into  several  lan- 
guages. Shortly  after  this  the  Massachusetts 
peace  society  was  formed,  and  in  1819  he  com- 
menced 'The  Friend  of  Peace,'  which  continued 
in  quarterly  numbers  for  10  years,  nearly  the 
whole  of  it  being  written  by  himself.  In  1829  he 
published  'The  Atoning  Sacrifice  a  Display  of 
Love,  not  of  Wrath' ;  in  1831,  'The  Causes  and 
Evils  of  Contention  among  Christians' ;  and  in 
1833,  'Last  Thoughts  on  Important  Subjects.' 
Among  his  further  writings  is  a  'Respectful  Ad- 
dress to  the  Trinitarian  Clergy'  (1812).  Con- 
sult the  'Memoirs'  by  Ware  (1844). 
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WORCESTER 


Worcester,  England,  (i)  A  city,  the  capi- 
tal of  Worcestershire,  situated  in  a  beautiful 
vale  on  the  eastern  bank  of  the  Severn,  103  miles 
north-northwest  of  London.  The  cathedral  is  a 
noble  specimen  of  Gothic  simplicity.  It  was 
first  erected  by  Ethelred,  king  of  Mercia,  in  680, 
and  a  later  edifice  was  burned  down  and  rebuilt 
in  the  beginning  of  the  13th  century.  It  was 
restored  in  1857-74.  It  is  394  feet  long,  78  feet 
wide,  and  68  feet  high,  and  the  tower,  which 
rises  from  the  intersection  of  the  nave  and  aisles 
to  the  altitude  of  170  feet,  is  ornamented  at  the 
corners  by  lofty  pinnacles.  It  contains  many 
handsome  monuments  and  sculptures.  There 
are  about  20  other  handsome  places  of  worship, 
such  as  Holy  Trinity,  Saint  Nicholas,  Saint  An- 
drews, Saint  Helens,  etc  Among  other  build- 
ings are  the  shire-hall,  guildhall,  Victoria  Insti- 
tute (library,  museum,  etc),  corn-exchange,  the 
hop  and  fruit  market,  museum  of  natural  history, 
two  grammar-schools,  several  charitable  insti- 
tutions, etc.  Worcester  is  the  chief  seat  of  the 
English  leather  glove  trade,  has  celebrated  porce- 
lain-works, 'Worcester  sauce*  works,  vinegar- 
works,  chemical  and  manure  works,  foundries, 
railway  signal  works,  carriage  factories,  and  other 
works.  Its  trade  in  hops  is  extensive.  There 
are  municipal  electric  lighting  works,  and  a  ser- 
vice of  electric  trams.  The  most  remarkable 
event  here  was  the  victory  of  the  English  army, 
under  Cromwell,  over  the  Scotch  in  the  cause  of 
Charles  II.,  in  1651.  Pop.  about  50.00a  (2) 
An  inland  county  bounded  on  the  north  by  Salop 
and  Stafford,  on  the  west  by  Hereford,  on  the 
south  by  Gloucester,  and  on  the  east  by  War- 
wick; with  some  separated  portions,  enclosed 
by  the  counties  of  Gloucester  and  Warwick.  The 
area  is  739.7  square  miles.  The  surface,  gen- 
erally level  or  gently  undulating,  has  some  ex- 
tensive and  beautiful  vales,  the  principal  of 
which,  that  of  the  Severn,  is  30  miles  long,  and 
one  quarter  to  a  mile  broad.  On  the  southwest 
are  the  fine  Malvern  Hills,  the  loftiest  of  which 
is  1444  feet  above  sea-level.  _  The  soil,  composed 
chiefly  of  day  and  loam,  is  of  great  fertility. 
The  principal  crops  are  wheat,  barley,  oats, 
beans,  pease,  turnips,  and  hops.  The  orchards 
are  celebrated  for  their  apples  and  cider.  The 
vales  consist  of  meadows  and  rich  pastures.  The 
sheep  are  of  the  Leicester  breed.  Coal  is  found 
in  the  north  and  northwest;  the  brine  springs 
at  Droitwich  and  Stoke  Prior  supply  immense 
quantities  of  salt;  iron  is  found  with  the  coal, 
and  the  manufacture  of  iron  and  steel,  and  of 
hardware,  is  extensive;  carpets  and  rugs  are 
made  at  Kidderminster;  and  porcelain,  gloves, 
and  other  articles  at  Worcester.  Pop.  about 
362,000. 

Worcester,  Mass.,  city,  one  of  the  county- 
seats  of  Worcester  County;  on  the  Blackstone 
River,  and  on  the  New  York,  N.  H.  &  H.,  the 
Boston  &  M.,  and  the  New  York  Central  R.R.'s ; 
44  miles  west  of  Boston  and  45  miles  northwest 
of  Providence.  Electric  railways  extend  to  all 
the  near-by  towns  and  to  Boston.  The  city  was 
begun  in  a  valley,  but  it  now  occupies  a  number 
of  the  surrounding  hills;  the  average  elevation 
above  sea-level  is  500  feet 

Industries. —  Worcester  is  noted  for  the  num- 
ber and  variety  of  its  manufacturing  establish- 
ments. In  1900  (government  census)  the  city 
had  i/)7t  manufactories,  capitalized  for  $42,966,- 
743.  and  employing  1430  officials  and  clerks,  to 
Vol.  20 — fr 


whom  were  paid  annually  $1,791,000,  and  25,593 
wage-earners  to  whom  were  paid  annually  $13,- 
894,784.  The  raw  material  used  each  year  cost 
$26,666,176,  and  the  value  of  the  finished  prod- 
ucts was  $53,348,783.  The  90  foundries  and 
machine-shops  had  an  annual  output  valued  at 
$8492,686.  The  II  boot  and  shoe  factories  had 
productions  valued  at  $1,610,605;  the  products 
of  the  5  envelope  establishments  amounted  to 
$i,i50,8(^;  the  11  wirework  factories,  including 
wire  rope  and  cable,  produced  annually  goo(U 
to  the  amount  of  $i,53i|047;  and  the  11  woolen 

foods  mills  had  an  annual  output  valued  at 
1,553,297.  There  were  34  additional  industries, 
each  one  of  which  had  finished  products  amount- 
ing annually  to  over  $100,000.  Some  of  these 
industries  are  the  manufacturing  of  worsted 
goods,  machinery,  printing  and  publishing  prod- 
ucts, musical  instruments,  marble  and  stone 
products,  lumber  products,  leather  goods, 
women's  clothing  (factory  products),  men's 
clothing  (factory  products),  and  food  products. 
_  Buildings  and  Municipal  Improvements. — The 
principal  public  buildings  are  the  government 
building,  court-house,  city-hall.  State  armory. 
Mechanics'  Hall,  the  Young  Men's  Christian 
Association  and  the  Young  Women's  (Thristian 
Association  buildings,  buildings  of  the  Women's 
Clubs,  the  State  Mutual  Assurance  Company, 
several  charitable  institutions,  the  religious  and 
educational  institutions,  and  the  Union  Station. 
The  area  is  32  square  miles,  including  the  hill 
country  and  the  lakes  within  the  city  limits. 
There  are  10  public  parks,  having  a  combined 
area  of  409  acres;  Lake  Park  has  no  acres  and 
Elm  Park  86  acres.  The  system  of  waterworks 
cost,  originally,  $3,670,000;  there  are  about  200 
miles  of  mains.  The  sewer  system  covers  about 
170  miles,  and  cost  $5,341,534-  The  city  is  di- 
vided into  eight  wards,  which  diverge  from  the 
centre  of  the  city  like  the  spokes  of  a  wheel. 
The  principal  business  streets  run  north  and 
south. 

Churches,  Charitable,  and  Educational  Insti- 
tutions.— There  are  over  100  church  organiza- 
tions, having  about  85  edifices.  The  denom- 
inations rank,  according  to  the  number  of  their 
buildings,  as  follows:  Congregationalist.  18; 
Baptist,  16;  Methodist  Episcopal,  12;  Roman 
Catholic,  12 ;  Protestant  Episcopal,  5 ;  Unitarian, 
4,  and  others  i  or  2  each.  The  hospitals  are  the 
Washburn  Memorial  Hospital,  for  women  and 
children;  the  City  Hospital,  Homoeopathic  Hos- 
pital, Saint  Vincent's  and  Saint  Francis'  hos- 
pitals. Other  institutions  are  the  State  Insane 
Asylum,  the  State  Odd  Fellows'  Home,  Saint 
Ann's  Orphan  Asylum,  Saint  Vincent's  Home 
for  the  Aged,  Saint  Francis'  Home  for  the  Aged, 
Our  Lady  of  Mercy  orphanage,  a  home  for  the 
friendless,  and  a  number  of  private  hospitals. 
The  educational  institutions  are  Clark  Univer- 
sity, a  post-graduate  school  for  original  re- 
search, opened  in  1889;  College  of  the  Holy 
Cross  (R.  C),  opened  in  1843;  the  Bancroft 
School;  Highland  Military  Academy  (P.  E.) ; 
Kimball's  School  for  Girls ;  Saint  John's  School 
(R.  C.)  ;  Worcester  Academy;  Becker's  Busi- 
ness College;  Worcester  Polytechnic  Institute; 
Hinman's  Business  College;  a  State  normal 
school;  three  public  high  schools;  the  classical 
opened  in  1845,  the  English  high  school,  and 
the  evening  high  school,  public  and  parish  ele- 
mentary schools,  the  Free  Public  Library  con- 
taining about  140,000  volumes,  two  antiauarian 
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•ocieties,  historical  and  literary  societies,  and 
several  school  libraries. 

Banks  and  Finances. —  In  1903  Worcester  had 
16  banks.  The  exchanges  at  the  United  States 
clearing-house  for  the  year  ending  30  Sept.  1901 
amounted  to  $74,397,774.  The  deposits  (1903) 
were  in  live  banks  over  $1,000,000  and  less  than 
$2,000,000;  in  two  banks  over  $2,000,000  and 
less  than  $3,000,000;  in  three  banks  over 
$7,000,000  and  less  than  $10,000,000,  and  in  one 
bank  $17,396,260.  The  municipal  expenditures 
for  maintenance  and  operation  are  about 
$3,300,000.  The  chief  items  of  expense  are  as 
follows:  schools,  $552,300;  streets,  $536,000;  fire 
department,  $194,500;  police  department,  $153,- 
500;  charity  department,  $79,000;  public  library, 
$51,000. 

Government. — ^The  government  is  vested  in 
a  mayor,  whose  term  of  office  is  one  year ;  a  board 
of  councilmen,  24  members,  three  from  each 
ward ;  and  a  board  of  aldermen,  nine  members 
elected  at  large.  The  two  boards  constitute  the 
city  council,  who  have  power  to  accept  or  reject 
the  mayor's  appointments.  The  council  elects 
the  heads  of  the  departments. 

History. — A  settlement  was  made  here  in 
1673-4,  called  Quansigamog  Plantations.  The 
Indians  were  hostile  to  the  settlers  from  the 
first ;  but  at  the  beginning  of  King  Philip's  war, 
their  hostility  increased  and  the  whites  aban- 
doned the  settlement  Another  attempt  to  found 
a  settlement  was  made  in  1684,  but  after  a  few 
years  the  Indians  forced  the  whites  to  again 
leave.  The  second  time  the  place  was  named 
Worcester  on  account  of  Worcester  in  England 
having  been  the  home  of  some  of  the  settlers. 
In  1713  the  permanent  settlement  was  made.  In 
1722  Worcester  was  incorporated;  and  chartered 
as  a  city  in  1848.  Isaac  Thomas,  a  publisher, 
moved  from  Boston  to  Worcester  in  1775,  and 
until  about  1800  the  town  was  among  the  leading 
publishing  places  in  the  country. 

Population. — The  city  ranks  second  in  the 
State  in  population.  Smce  1850  it  has  grown 
rapidly.  Beginning  with  1800  the  Federal  cen- 
sus returns  have  given  the  following:  (1800) 
2411;  (1820)  2,962;  (1850)  17,049;  (1870) 
41405;  (1880)  58,291;  (1890)  84,655;  (1900) 
118421;  (1910  census)  145.986.  Consult:  Rice, 
'Worcester  in  l898>;  Hurd,  'History  of  Wor- 
cester County.* 

Worcester,  South  Africa,  a  town  of  Cape 
Colony,  60  miles  northeast  of  Cape  Town,  109 
miles  by  rail  through  Paarl  and  "rulbagh.  The 
town  is  regularly  laid  out,  the  streets  being 
planted  with  trees.  It  is  well  supplied  with 
water  from  the  Hex  River.  The  vine  is  exten- 
sively cultivated  in  the  neighborhood,  and  brandy 
and  wine  are  made  in  considerable  quantity. 
Pop.  6,ooa 

Worcester  College,  Oxford,  England, 
originally  called  Gloucester  Hall,  was  founded 
in  1714  by  Sir  Thomas  Cookes  of  Bentley,  Wor- 
cestershire, for  a  provost,  six  fellows,  and  six 
scholars.  Under  the  statutes  of  1882  Worcester 
College  consists  of  a  provost,  9  or  10  fellows, 
and  19  scholars.  There  are  a  number  of  exhi- 
bitions, two  of  which  are  connected  with  the 
Charterhouse  School,  and  three  with  Broms- 
grove  School. 

.  Worcester  Polytechnic  Institute,  a  tech- 
nical school  located  at  Worcester,  Mass.    It  was 


founded  by  a  gift  of  $100,000  from  John  Boynton 
of  Tempieton;  was  chartered  in  1865,  and 
opened  to  students  in  1868.  Since  that  time  its 
resources  have  been  largely  increased  both  by- 
private  benefactions  and  State  donations. 
Though  one  of  the  earliest  schools  of  the  kind 
in  the  United  States,  it  has  in  every  way  kept 
pace  with  the  progress  in  scientific  and  technical 
education,  and  is  recognized  as  one  of  the  lead- 
ing American  technical  schools.  From  the  time 
of  its  organization,  laboratory  and  shop  work 
has  been  a  distinctive  feature  of  its  work;  it 
was  one  of  the  first  schools  to  emphasize  the  im- 
portance of  laboratory  methods,  and  the  first 
m  the  United  States  to  establish  a  workshop  a» 
an  essential  part  of  the  training  in  mechanical 
engineering.  The  Institute  offers  five  courses 
of  four  years  each  leading  to  the  degree  of 
B.S. ;  these  are  mechanical,  civil,  and  electrical 
engineering,  chemistry  and  general  science. 
English,  political  science,  French  or  German, 
and  mathematics  are  included  in  all  courses ;  the 
work  of  the  Freshman  year  is  practically  the 
same  for  all  courses ;  with  the  Sophomore  year 
the  special  work  of  each  course  begins.  The 
work  of  the  junior  and  senior  years  of  the  gen- 
eral science  course  is  largely  elective;  otherwise 
the  courses  are  practically  all  required.  Gradu- 
ate courses  are  provided  leading  to  the  degrees 
of  M.S.,  D.S.,  M.E.,  C.E.,  and  E.E.  The 
students  maintain  a  Christian  Association,  chap- 
ters of  several  Greek  letter  fraternities,  and  an 
Athletic  Association.  The  institute  publishes  a 
bi-monthly  'Journal,*  containing  original  articles 
on  technical  and  scientific  subjects  by  the  alumni 
and  faculty,  and  news  of  the  institute  and  gen- 
eral scientific  progress.  The  institute  campus 
comprises  12  acres  on  a  slight  elevation  in  the 
northwestern  part  of  the  city;  it  slopes  on  the 
north  to  Institute  Park.  The  buildings  on  this 
campus  are  Boynton  Hall,  the  Washburn  Shops 
(machine  and  forge),  the  Salisbury  Laboratories 
(chemistry,  physics,  and  electrical  engineering), 
the  engineering  laboratories  (mechanical  en- 
g^ineering),  the  power  laboratory,  the  foundry, 
and  the  high  potentials  laboratory;  the  institute 
also  owns  Newton  Hall,  a  dormitory  a  short 
distance  from  the  campus,  and  a  hydraulics  lab- 
oratory at  ChaffinS,  five  miles  distant.  The 
laboratories  and  shops  are  all  excellently 
equipped;  the  library  in  1904  contained  9,100 
volumes  besides  departmental  libraries;  the 
Worcester  Free  Public  Library,  and  the  library 
of  the  American  Antiquarian  Society  are  also 
open  to  students.  Free  tuition  is  given  to  40 
Massachusetts  students  in  consideration  of 
which  the  institute  receives  an  annual  State  ap- 
propriation. The  students  in  1910  numbered 
524 ;  the  total  number  of  graduates  was  1,420. 

Worde,  word,  Wynkyn  de,  English  printer 
and  stationer:  b.  Alsace  late  15th  century:  d. 
London  about  1534.  His  name  was  properly  Jan 
van  Wynkyn,  de  Worde  being  a  place-name  re- 
ferring to  Worth  in  Alsace.  He  probably  went 
to  England  with  Caxton  from  Bruges  in  1476^ 
and  later  was  an  apprentice  in  Caxton's  printing- 
office,  in  which  he  established  himself  in  1491. 
He  printed  between  700  and  800  works,  which  are 
known  through  fra^ents  or  at  least  one  com- 
plete copy.  This  is  thought  to  be  not  more 
than  half  his  work.  Among  the  books  printed  by 
him  were  Higden's  'Polychronicon*  (1495),  in 
which  occurs  the  first  specimen  of  music-type; 
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Wakefield's  <Oratio>  (1524),  in  which  Italic 
type  was  first  used  in  England;  and  Trevisa's 
rendering  of  Bartholonueus  Anglicus'  'De  Pro- 
prietatibus  Rerum>  (1496). 

Worden,  wor'dn,  John  Lorimer,  American 
naval  oflficer:  b.  Ossining,  Westchester  County, 
N.  Y.,  12  March  i8i8;  d.  Washington,  D.  C, 
18  Oct.  1897.  He  was  appointed  a  midshipman 
in  the  navy  in  1834.  At  the  beginning  of  the 
Civil  War  he  was  captured  by  the  Confederates 
but  after  seven  months  was  exchanged  and  was 
subsequently  ordered  to  the  command  of  the 
Monitor,  which  left  New  York  6  March  1862. 
He  arrived  at  Hampden  Roads  on  the  evening 
of  the  8th,  after  the  iron-clad  Merrimac  had  de- 
stroyed the  wooden  frigates  Cumberland  and 
Congress.  On  the  morning  of  the  9th  a  memo- 
rable battle  was  fought  by  the  Merrimac  and 
Monitor,  the  former  of  which  was  partly  dis- 
abled and  abandoned  the  fight,  after  several 
violent  collisions  with  the  Monitor.  Promoted 
commander  in  1862  and  captain  in  1863,  he  com- 
manded the  iron-clad  Montauk  in  the  operations 
against  Fort  Sumter  in  April  of  that  year.  In 
June  1868  he  was  promoted  commodore,  and  in 
1872  rear-admiral.  He  was  superintendent  of 
the  Naval  Academy  at  Annapolis  in  1870-4; 
commander-in-chief  of  the  European  squadron 
in  1875-7 ;  and  was  retired  in  1886. 

Wordsworth,  werdz'w^rth,  Charles,  Scot- 
tish prelate,  son  of  Christopher  Wordsworth 
(1774-1846)  (q.v.):  b.  Lambeth  22  Aug.  1806; 
d.  Saint  Andrews,  Scotland,  5  Dec.  1892.  He 
was  educated  at  Harrow  and  Christ  Church, 
Oxford,  and,  becoming  a  private  tutor,  had 
Gladstone  and  Manning  as  pupils.  From  1835 
to  1846  he  was  second  master  at  Winchester 
School,  and  from  1846  to  1854  was  the  first 
warden  of  Trinity  College,  Glenalmond,  Perth- 
shire. He  was  elected  bishop  of  Saint  Andrews, 
Dunkeld,  and  Dunblane  in  1852,  and  was  a 
prominent  figure  in  the  ecclesiastical  life  of 
Scotland,  being  filled  with  an  earnest  desire  to 
heal  the  dissensions  between  the  different 
churches,  and  pave  the  way  for  their  reunion. 
Besides  volumes  of  sermons,  discourses,  etc.,  he 
published  a  widelv-used  'Greek  Grammar' 
(written  in  Latin;  (1839) ;  'Shakespeare's 
Knowledge  and  Use  of  the  Bible'  (1864,  4th  ed. 
1892) ;  'Annals  of  My  Early  Life>  (1891). 
Consult:  'Annals  of  My  Life'  (1893),  edited 
by  Hodgson;  and  'The  Episcopate  of  Charles 
Wordsworth'   (1899)  by  John  Wordsworth. 

Wordsworth,  Christopher,  English  Angli- 
can riergyman,  youngest  brother  of  William 
Wordsworth  (q.v.) :  b.  Cockermouth,  Cumber- 
land, 9  June  1774;  d.  Buxted,  Sussex,  2  Feb. 
1846.  He  was  educated  at  Hawkshead  grammar 
school,  and  Trinity  College,  Cambridge,  and  was 
elected  a  fellow  of  his  college  in  I7<^.  He  held 
various  livings  in  the  Church,  and  was  master 
of  Trinity  College  1820-41.  He  published: 
'Ecclesiastical  Biography'  (1810);  'Sermons  on 
Various  Subjects'  (1814) ;  'Christian  Insti- 
tutes,' a  series  of  discourses  and  tracts  (1836); 
'Who  Wrote  Eikon  Basilike?'   (1824-5);  etc. 

Wordsworth,  Christopher,  English  Angli- 
can prelate,  son  of  the  preceding :  b.  Lambeth  30 
Oct.  1807;  d.  Harewood,  Yorkshire,  21  March 
1885.  He  was  educated  at  Winchester  and  at 
Trinity  College,  Cambridge,  and  from  1836  to 
1844  was  head  master  of  Harrow  School.    He 


then  became  canon  of  Westminster,  and  after  be- 
ing made  archdeacon  of  Westminster  in  1865 
was  appointed  bishop  of  Lincoln  in  1868.  He 
was  the  author  of  writings  connected  with  clas- 
sical, theological,  or  ecclesiastical  subjects, 
among  which  are:  'Athens  and  Attica'  (1836)  ; 
'Greece:  Pictorial,  Descriptive,  and  Historical' 
(1839)  ;  an  edition  of  'Theocritus'  (1844;  fuller 
one,  1877)  ;  'Memoirs  of  William  Wordsworth' 
(1851);  'Saint  Hippolytus  and  the  Church  of 
Rome  in  the  3d  Century'  (1853) ;  'The  New 
Testament  in  the  Original  Greek'  ( 1856-60) ; 
'The  Old  Testament  in  the  Authorized  Ver- 
sion,' with  notes  and  introduction  (1864-71); 
'A  C!!hurch  History  to  the  Council  of  Chalce- 
don,  451  A.D.'  (1881-3).  Consult  'Life'  by  his 
daughter  Elizabeth  and  J.  H.  Overton  (1888). 

Wordsworth,  Christopher,  English  Angli- 
can clergyman  and  scholar,  second  son  of  Bishop 
Christopher  Wordsworth  (q.v.) :  b.  Westmin- 
ster 26  March  1848.  He  was  educated  at 
Trinity  College,  Cambridge,  in  1870-88  was  a 
fellow  and  tutor  of  Peterhouse  College,  and  in 
1877  was  appointed  rector  of  Galston,  in  Rut- 
land. In  1886  he  became  a  prebendary  of  Lin- 
coln cathedral,  and  in  i^  rector  of  Tyneham, 
Dorset.  Since  1897  he  has  been  rector  of  St 
Peter's,  Marlborough.  His  published  works 
comprise:  'University  Society  in  the  i8th  Cen- 
tury' (1874);  *Scholae  Academics'  (1877); 
'Breviarium  ad  Usum  Sarum'  (1879-86) ,  edited 
with  F.  Procter;  'Pontificale  Ecclesia  S.  An- 
dreae'  (edited  1885)  ;  'Lincoln  Cathedral  Stat- 
utes' (1892-7),  edited  with  H.  Bradshaw; 
'Coronation  of  King  Charles  I.'  (1892-4) ; 
'Mediaeval  Services'   (1898);  etc. 

Wordsworth,  Dorothy,  English  writer:  b. 
Cockermouth  25  Dec.  1771;  d.  Grasmere  25 
Jan.  1855.  She  was  the  only  sister  of  the  poet, 
and  was  a  woman  of  remarkable  mental  powers, 
who  described  country  life  with  keen  observation 
and  much  literary  skill.  Besides  her  'Recol- 
lections of  a  Tour  in  Scotland'  (1874)  other 
journals  and  letters  of  hers  have  been  pub- 
lished, the  MSS.  having  been  finally  collected  by 
Knight  in  1897.  Her  mind  was  latterly  clouded. 
Consult  Lee,  'Dorothy  Wordsworth'  (1886; 
new  ed.  1894). 

Wordsworth,  Elizabeth,  English  educator, 
daughter  of  Bishop  Christopher  Wordsworth 
(q.v.) :  b.  Harrow  1840.  She  is  principal  of 
Lady  Margaret  Hall,  Oxford,  and  has  published : 
'Illustrations  of  the  Creed'  (1889);  'Illustra- 
tions of  the  Decalogue'  (1893)  :  'Life  of  Bishop 
Christopher  Wordsworth'  (1888)  ;  'Saint  Chris- 
topher and  Other  Poems'  (1890);  'The  Snow 
Garden  and  Other  Stories'  (1895). 

Wordsworth,  John,  English  Anglican  prel- 
ate, eldest  son  of  Bishop  Christopher  Words- 
worth (q.v.) :  b.  Harrow  21  Sept.  1843.  He 
was  educated  at  New  College,  Oxford,  was  or- 
dained deacon  in  1867,  and  in  1868  became  an 
assistant  master  in  Wellington  College.  In  1870 
he  was  made  prebendary  of  Lincoln,  and  in 
1883-5  was  Oriel  professor  of  the  interpretation 
of  Holy  Scripture,  fellow  of  Oriel,  and  canon 
of  Rochester.  He  was  Bampton  lecturer  in 
1881  and  in  1885  became  bishop  of  Salisbury. 
His  chief  publications  are:  'Fragments  and 
Specimens  of  Early  Latin'  (1874)  ;  'University 
Sermons  of  Gk>spel  Subjects'  (1878) ;  'The 
One  Religion'  (1881,  Bampton  Lectures);  'Old 


Digitized  by 


Google 


WORDSWORTH 


Latin  Biblical  Texts>  (1883-6),  with  Sanday 
and  White;  <The  Holy  Communion*  (1891) ; 
'Novtan  Testamentum  Latine,  secundum  edi- 
tionem  S.  Hieronymi>  (1898) ;  'The  Episcopate 
of  Charles  Wordsworth*  (1899);  'Teaching  of 
the  Church  of  England  for  Information  of  East- 
ern Christians'  (1900);  <The  Ministry  of 
Grace'  (1901). 

Wordsworth,  William,  English  poet:  b. 
Cockermouth,  Cumberland,  7  April  1770;  d. 
Rydal  Moun^  Westmoreland,  23  April  1850. 
He  was  the  second  s«n  of  John  Wordsworth, 
attomey-at-law,  who  was  descended  from  a 
Yorkshire  family  dating  back  to  the  Norman 
Conquest.^  His  mother,  Anne  Cookson,  belonged 
to  an  ancient  family  of  Crackanthorpes,  who  had 
lived  in  Westmoreland  from  the  times  of 
Edward  III.  He  was  educated  at  Hawks- 
head  Grammar  School  and  at  Saint  John's  Col- 
lege, Cambridge,  where  he  entered  in  1787,  tak- 
ing his  B.A.  degree  in  January  1791.  In  the 
summer  vacation  of  1790  he  went  to  the  Conti- 
nent with  Robert  Jones,  a  fellow-collegian,  start- 
ing, as  he  says,  ''staff  in  hand,  without  knap- 
sacks, each  his  needments  tied  up  in  a  pocket 
handkerchief,  with  about  20  pounds  apiece  in 
our  pockets.''  They  spent  most  of  the  time  in 
walking  through  Switzerland. 

He  left  Cambridge  with  no  definite  plans  for 
the  future.  He  did  not  feel  himself,  as  he  said 
afterward,  *good  enough  for  the  church,"  and 
had  no  inclination  to  the  law.  He  had  studied 
military  history  with  much  interest,  and  at  one 
time  thought  of  going  into  the  army,  but  on 
reflection  gave  up  the  plan.  He  finally  went 
to  London,  where  he  lived  for  a  time  on  a  small 
allowance  with  no  special  aim  or  employment. 
In  November  1791,  he  went  to  France,  with  the 
idea  of  spending  the  winter  and  learning  French, 
but,  becoming  interested  in  the  revolutionary' 
politics  of  the  period,  remained  in  the  country 
until  October  1792,  when  his  friends,  fearing 
for  his  safety,  stopped  his  funds,  and  he  re- 
luctantly  returned  to   England, 

He  soon  began  to  turn  his  attention  to  lit- 
erary work.  He  had  written  verse  in  his  school 
aays,  at  first  as  a  task  imposed  by  his  master, 
the  subject  assigned  being  «Thc  Summer  Vaca- 
tion," to  which  of  his  own  accord  he  added 
8  poem  on  'The  Return  to  School.'  This  was 
before  he  was  15,  for  in  1785  he  was  called  upon 
to  write  verses  in  commemoration  of  the  second 
centennial  anniversary  of  the  founding  of  the 
school.  These,  he  says,  "were  much  admired  — 
far  more  than  they  deserved  —  for  they  were 
but  a  tame  imitation  of  Pope's  versification,  and 
a  little  in  his  style."  His  first  publication  was 
in  1792  (not  1793,  as  generally  stated),  a  thin 
quarto  entitled  'An  Evening  Walk  —  an 
Epistle  in  Verse  addressed  to  a  Young  Lady 
from  the  Lakes  of  the  North  of  England.  By 
W.  Wordsworth,  B.A.,  of  Saint  John^s  College, 
Cambridge.'  This  was  followed,  the  same  year, 
by  'Descriptive  Sketches  in  Verse,  taken  from 
a  Pedestrian  Tour  in  the  Italian,  Grison,  Swiss, 
and  Savoyard  Alps.'  The  books  attracted  little 
attention,  and  sold  very  slowly;  but  they  led  to 
the  friendship  between  Wordsworth  and  Cole- 
ridge, which  proved  to  be  a  lifelong  intimacy. 
Coleridge  says  in  his  'Biographia  Literaria' : 
■During  the  last  year  of  my  residence  at  Cam- 
bridge I  became  acquainted  with  Mr.  Words- 
worth's 'Descriptive  Sketches,'   and  seldom,  if 


ever,  was  the  emergence  of  an  original  poetic 
genius  above  the  literary  horizon  more  evidently 
announced.*  Wordsworth  himself  did  not  esti- 
mate these  early  poems  very  highly.  In  a  letter 
to  a  friend  at  the  time  he  says:  "It  was  widi 
great  reluctance  that  I  sent  those  two  little 
works  into  the  world  in  so  imperfect  a  state. 
But  as  I  had  done  nothing  by  which  to  distin- 
guish myself  at  the  university,  I  thought  these 
little  things  might  show  that  I  could  do  some- 
thing. They  have  been  treated  with  unmerited 
contempt  by  some  of  the  periodicals,  and  others 
have  spoken  of  them  in  higher  terms  than  they 
deserved." 

In  the  latter  part  of  1794  Wordsworth  re- 
ceived a  legacy  of  £900  from  a  young  friend, 
Raisley  Calvert,  son  of  the  steward  of  the  duke 
of  Norfolk,  who  owned  large  estates  in  Cumber- 
land. They  had  long  been  very  intimate  when 
Calvert  was  attacked  by  consumption,  and 
Wordsworth  was  his  devoted  companion  and 
nurse  until  his  death.  The  poet  now  felt  that 
he  could  make  a  home  for  himself  and  his  only 
sister,  with  whom,  the  next  autumn  (1795),  he 
settled  down  in  a  cottage  at  Racedown  in  Dor- 
setshire. In  July,  1797,  they  moved  to  Alfoxden, 
in  Somersetshire,  in  order  to  be  near  Coleridge 
at  Netherstowey.  Here  Wordsworth  added  to 
his  income  by  taking  a  young  son  of  Basil 
Montague  as  pupil;  and  here  he  wrote  many 
of  the  poems  included  in  the  'Lyrical  Ballads,' 
published  in  the  autumn  of  1798  by  Mr.  Joseph 
Cottle  of  Bristol,  who  had  been  rash  enough  to 
pay  30  guineas  (about  $150)  for  the  copyright 
The  volume  contained  Coleridge's  'Ancient 
Mariner,'  which  he  and  Wordsworth  had 
planned  together,  and  to  which  the  latter  had 
contributed  a  few  lines;  together  with  Words- 
worth's 'Idiot  Boy,'  'We  are  Seven,'  and  20 
other  poems.  Among  these  were  the  famous 
lines  on  'Tintem  Abbey,'  which  were  written 
just  before  the  book  appeared.  Five  hundred 
copies  were  issued,  but  most  of  them  were  after- 
ward sold  to  a  London  bookseller  at  a  sacrifice. 
When  Cotde  gave  up  business  soon  afterward, 
his  copyrights  were  transferred  to  Mr.  Longman 
of  London,  and  in  the  estimation  of  their  value 
the  'Lyrical  Ballads'  were  put  down  as  "worth 
nothing."  Cottle  therefore  asked  that  the  copy- 
right might  be  given  back  to  him,  and,  the 
request  being  granted,  he  made  a  present  of  it 
to  the  authors,  who  both  lived  to  see  it  become 
a  piece  of  really  valuable  literary  property.  It  is 
not  easy  to  imagine  a  book  containing  'The 
Ancient  Mariner'  and  the  'Tintem  Abbey' 
reckoned  absolutely  worthless,  from  a  commer- 
cial point  of  view,  only  about  a  century  ago. 

Immediately  after  the  publication  of  the 
'Lyrical  Ballads,'  Wordsworth,  his  sister,  and 
Coleridge  sailed  for  Hamburg,  with  a  view  of 
perfecting  their  acquaintance  with  the  German 
language  by  a  winter  at  Goslar.  During  the 
four  months  spent  in  that  dull  and  dismal  town, 
in  a  particularly  cold  and  disagreeable  season, 
Wordsworth  wrote  some  of  his  best  and  most 
characteristic  poems,  full  of  the  loveliness  of 
English  rural  scenery  and  life.  Coleridge  trav- 
eled independently  of  his  friends  a  part  of  the 
time  they  were  abroad,  but  the  three  made  ex- 
cursions together  in  the  rural  districts  of  Ger- 
many, and  had  some  unpleasant  experiences. 
Sometimes  they  found  it  difficult  to  obtain  food 
and  shelter  in  the  wretched  inns  of  the  country. 
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In  one  instance,  as  Coleridge  records,  they  were 
actually  driven  out  of  doors  and  had  to  spend 
the  night  in  the  fields.  But  they  met  with  no 
worse  misadventures  than  these,  and  the  Words- 
worths  got  safely  back  to  England  in  the  spring 
of  1799- 

The  poet  was  always  fond  of  travel,  and  :n 
later  years  frequently  indulged  in  it  both  in  the 
British  Isles  and  on  the  Continent.  In  August 
1802,  he  went  to  France  again,  and  in  1803  and 
1814  visited  Scotland.  In  1820  he  went  with  his 
wife  and  sister  through  Switzerland  and  Italy. 
In  1823  he  traveled  in  Holland,  in  1824  in  North 
Wales,  in  1828  in  Belgium  with  Coleridge,  and 
in  1829  in  Ireland  with  his  friend  Marshall.  .In 
1831  he  and  his  daughter  visited  Scott  at  Abbots- 
ford.  In  1833  he  made  another  tour  in  Scotland, 
and  in  1837  a  long  one  in  Italy  with  Crabbe 
Robinson.  In  all  these  journeys  he  found  more 
or  less  material  and  inspiration  for  his  poems. 

After  his  return  to  England  in  1799  he  and 
his  sister  decided  to  settle  down  in  their  ances- 
tral Lake  Country,  and  soon  took  a  small  cot- 
tage at  Grasmere.  Here  and  in  the  immediate 
vicinity  the  remainder  of  their  lives,  except  for 
the  occasional  journeys  abroad,  was  passed  in 
domestic  and  poetic  seclusion,  with  few  impor- 
tant incidents  to  disturb  the  calm  current  of  the 
lapsing  years.  In  1802  the  poet  married  Mary 
Hutchinson,  whom  he  had  known  from  child- 
hood and  with  whom  he  had  attended  the  same 
"dame's  school®  at  Penrith,  where  his  boyhood 
was  partly  spent  with  his  mother's  parents. 
After  his  marriage  he  and  his  wife  continued 
to  reside  with  his  sister  at  Grasmere,  and  there 
three  of  his  children  were  born.  From  1808  to 
1813  the  family  lived  in  the  same  neighborhood 
in  two  other  houses,  and  then  removed  to  Rydal 
Mount,  a  few  miles  distant,  which  was  the  poet's 
home  for  37  happy  years.  There,  among  his 
native  lakes  and  hills,  he  died  in  his  eighty-first 
year. 

In  his  early  manhood  the  poet's  resources 
were  very  slender,  but  his  tastes  were  single 
and  he  made  what  he  had  suffice  for  his  needs. 
.  He  and  his  sister  managed  to  live  for  six  or 
seven  years  on  about  $500  a  year.  Later  he  came 
into  possession  of  a  little  property,  and  later  still 
was  appointed  stamp-distributer  for  Cumberland 
and  Westmoreland,  an  office  worth  £500  a  year, 
the  duties  of  which  were  mostly  discharged  by 
a  "clerk,  leaving  the  poet  leisure  for  his  literary 
pursuits.  In  1803  he  became  acquainted  with 
Sir  George  Beaumont,  a  descendant  of  the  dram- 
atist and  a  cultivated  man,  who  presented  him 
with  a  beautiful  piece  of  land  at  Applethwaite, 
near  Skiddaw,  hoping  that  he  might  be  induced 
to  settle  there,  but  he  could  not  make  up  his 
mind  to  leave  his  chosen  home  at  Grasmere. 
His  friendship  with  Beaumont  remained  un- 
broken until  the  death  of  the  latter  in  1827. 

Wordsworth  retained  the  stamp-collectorship 
until  1842,  when  it  was  transferred  to  his  second 
son.  A  more  lucrative  office,  the  collectorship 
of  Whitehaven,  was  offered  him,  but  he  declined 
it,  being  unwilling  to  exchange  his  secluded  life 
at  Rydal  *for  riches  and  a  load  of  care."  In 
1843,  he  was  made  poet-laureate  on  the  death 
of  Southey.  He  declined  the  honor  at  first  as 
imposing  duties  which  at  his  advanced  age  he 
hesitated  to  undertake ;  but  he  finally  accepted 
it,  at  the  personal  solicitation  of  Sir  Robert  Peel, 
who  assured  him  that  nothing  "should  be  re- 


quired  of  him,*  adding  that  the  appointment  was 
*a  tribute  of  respect  justly  due  to  the  first  of 
living  poets,*  that  "the  queen  entirely  approved 
of  the  nomination,*  and  that  there  was  "one 
unanimous  feeling  on  the  part  of  all  who  had 
heard  of  the  proposal  that  there  could  not  be  a 
question  about  the  selection.* 

In  1800  a  second  edition  of  ^Lyrical  Ballads,* 
with  other  poems,  was  published,  and  oth- 
ers appeared  in  1802  and  1805.  Meanwhile 
the  poet  had  made  few  friends  and  many  and 
bitter  enemies.  The  issue  of  two  more  volumes 
of  < Poems*  in  1807  led  to  a  fresh  onslaught 
upon  the  author,  who  persisted  in  writing  verse 
after  the  autocratic  'Edinburgh  Review*  had 
given  judgment  against  him.  Jeffrey,  in  notic- 
ing the  new  volumes  in  the  'Review,'  re- 
marked :  "Even  in  the  worst  of  these  productions 
there»are,  no  doubt,  occasional  little  touches  of 
delicate  feeling  and  original  fancy;  but  these 
are  quite  lost  and  obscured  in  the  mass  of  child- 
ishness and  simplicity  with  which  they  are  in- 
corporated.* Such  was  the  high  critical  verdict 
upon  a  collection  of  poems  that  included  the 
'Ode  to  Duty,*  the  'Sonnets  dedicated  to  Lib- 
erty,* 'The  Happy  Warrior,*  the  exquisite  lines, 
"She  was  a  Phantom  of  Delight,*  etc,  and  the 
sublime  'Ode  on  the  Intimations  of  Immortal- 
ity.* Eight  years  elapsed  before  another  edition 
of  the  poems  was  printed ;  and  the  year  previous 
(1814)  Wordsworth  had  published  'The  Ex- 
cursion.* Five  hundred  copies  of  this  sufficed 
to  supply  the  demand  for  six  years.  The  new 
poem  was  savagely  treated  by  Jeffrey,  who 
boasted  that  he  had  "crushed  'The  Excursion.** 
Southey  remarked :  "He  might  as  well  seat  him- 
self on  Skiddaw,  and  fancy  that  he  crushed  the 
mountain.*  Jeffrey  began  his  crushing  criticism 
with  "This  will  never  do,*  and  went  on  to  pro- 
nounce the,  poem  "longer,  weaker,  and  tamer 
than  any  of  Mr.  Wordsworth's  other  produc- 
tions* ;  but  though  he  and  his  fellow  reviewers 
prevented  the  sale  of  the  poem,  they  could  not 
kill  it,  in  spite  of  its  obvious  faults. 

Other  volumes  were  brought  out  by  the  un- 
dismayed poet  in  181S  ('The  White  Doe  of 
Rylstone'),  in  1819,  i8ao,  and  1822,  and  all  were 
condemned  by  the  'Edinburgh  Review*  as  they 
appeared ;  but  the  reaction  had  now  begun  among 
the  critical  authorities,  and  henceforth  Words- 
worth had  powerful  defenders  in  literary  circles. 
"War  was  no  longer  waged  agautst  his  poems, 
but  rather  concerning  them."  It  was,  however, 
a  long  fight  yet  before  their  rightful  position 
was  accorded  them  by  the  general  consent  of 
the  contending  parties.  De  Quincey  has  well 
summed  up  the  matter  thus:  "From  1800  to  1820 
the  poetry  of  Wordsworth  was  trodden  under 
foot;  from  1820  to  1830  it  was  militant;  from 
1830  and  onward  it  has  been  triumphant*  And 
the  triumph  was  complete.  There  were  still 
those  who  could  see  little  to  admire  in  the  medi- 
tative measures  of  the  Cumberland  recluse,  but 
the  general  verdict  was  in  his  favor,  and  his 
place  among  the  great  poets  of  our  literature 
was  secure  beyond  dispute.  Honors,  too,  were 
conferred  upon  him.  In  1839  he  received  the 
degree  of  D.C.L.  from  Oxford  University;  and 
the  enthusiasm  of  the  audience  on  the  occasion 
was  such  as  had  never  been  known  except  upon 
the  visits  of  the  Duke  of  Wellington.  One  who 
was  present  says:  "Scarcely  had  his  name  been 
pronounced  than  from  3.000  voices  at  once  there 
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broke  forth  a  burst  of  applause,  echoed  and 
taken  up  again  when  it  seemed  about  to  die 
away,  and  that  thrice  repealed."  The  poet  no 
doubt  went  through  the  ceremony  with  his 
wonted  calmness  and  composure;  but  it  was 
none  the  less  significant  as  a  tribute  to  the  man 
and  a  testimonial  that  he  had  fairly  won  the 
laurel  crown.  A  few  years  later,  as  we  have 
seen,  he  received  the  further  honors  of  a  gov- 
ernment  pension   and   the   laureateship. 

Wordsworth's  famous  theory  of  poetic  art 
was  first  set  forth  in  the  preface  to  the  second 
edition  of  the  'Lyrical  Ballads*  (1800),  and 
more  at  length  subsequently  in  prefaces  and  ap- 
pendixes. He  took  the  gtround  that  not  only 
might  the  poet  draw  his  subjects  from  common 
life,  but  he  might  treat  of  them  in  the  language 
of  common  life.  "I  have  proposed  to  myself,® 
he  says,  "to  imitate  and,  as  far  as  is  possible,  to 
adopt  the  very  language  of  men.  ...  I  have 
taken  as  much  pains  to  avoid  what  .is  usually 
called  poetic  diction  as  others  ordinarily  take 
to  produce  it.*  And  again  he  asserts  that  "there 
neither  is,  nor  can  be,  any  essential  difference 
between  the  language  of  prose  and  metrical 
composition.*  But  his  theory  was  the  result  of 
his  rebellion  against  the  highly  artificial  style 
of  Pope  and  his  school,  and,  like  many  re- 
formers, he  was  at  first  inclined  to  go  too  far 
in  the  opposite  direction.  He  himself  admitted 
this  later  by  giving  up  the  puerile  style  in  which 
many  of  his  earlier  poems  were  written,  and 
adopting  a  more  elevated  diction,  and  also  by 
changing  some  of  the  most  prosaic  expressions 
in  those  early  poems.  To  take  a  single  brief 
example  of  these  emendations,  in  <The  Thorn,> 
one  of  the  'Lyrical  Ballads,*  as  printed  in  1798 
and  181 S,  we  have  this  arithmetical  statement: 

And  to  the  left,  three  yards  beyond. 
You  lee  a  little  muddy  pond 

Of  water  never  dry. 
I've  measured  it  from  side  to  side, 
'Tis  three  feet  long  and  two  feet  wide. 

Crabbe  Robinson  told  Wordsworth  that  "he 
dared  not  read  these  lines  aloud  in  company.* 
*They  ought  to  be  liked,*  was  the  poet's  reply; 
but  he  nevertheless  modified  the  last  two  hnes 
in  1820,  so  that  now  they  read : 

Though  but  of  compass  small,  and  bare 
To  thirsty  suns  ana  parching  air. 

Wordsworth  was  much  gratified  at  the  com- 
paratively early  appreciation  of  his  works  in 
this  country.  The  'Lyrical  Ballads*  were  re- 
printed at  Philadelphia  in  1802,  and  an  edition 
of  his  poems  in  four  volumes  appeared  in  Bos- 
ton in  1824.  A  complete  edition  was  brought 
out  (Philadelphia  1837)  by  Prof.  Henry  Reed, 
with  whom  the  poet  interchanged  many  letters. 
In  one  of  these  he  says:  ''The  acknowledg- 
ments which  I  receive  from  the  vast  continent  of 
America  are  among  the  most  grateful  that  reach 
me.*  Reed's  edition  was  revised  and  enlarged 
in  1851.  In  1854,  a  Boston  edition  in  7  vols, 
was  published,  with  a  biographical  introduction 
(though  without  his  name)  by  James  Russell 
Lowell.  Thirty  years  later  (1884)  when  Lowell 
was  minister  to  England,  he  was  made  president 
of  the  Wordsworth  Society,  and  in  the  closing 
words  of  an  address  on  that  occasion  he  thus 
aptly  and  admirably  expressed  what  we  may  call 
the  "true  mission*  of  the  poet : 

"As  in  Catholic  countries  men  go  for  a  time 
into  retreat  from  the  importunate  dissonances 


of  life  to  collect  their  better  selves  again  by 
communion  with  things  that  are  heavenly  and 
therefore  eternal,  so  this  Chartreuse  of  Words- 
worth, dedicated  to  the  Genius  of  Solitude,  will 
allure  to  its  imperturbable  calm  the  finer  natures 
and  the  more  highly  tempered  intellects  of  every 
generation,  so  long  as  man  has  any  intuition 
of  what  is  most  sacred  in  his  own  emotions  and 
sympathies,  or  of  whatever  in  outward  nature 
is  the  most  capable  of  awakening  them  and 
making  them  operative,  whether  to  console  or 
strengthen.  And  over  the  entrance  gate  to  that 
purifying  seclusion  shall  be  inscribed, 

Minds    innocent    and    quiet    take 
This   for  a    hermitage." 

The  best  editions  of  Wordsworth's  poems 
are  Prof.  Edward  Dowden's  (1892)  and  Prof. 
William  Knight's  (1896;  a  great  improvement 
on  his  edition  of  1882-6).  Macmillan's  one- 
volume  edition  of  1888,  with  introduction  by 
John  Morley,  is  the  next  best.  Of  the  'Selec- 
tions from  Wordsworth'  the  best  are  Matthew 
Arnold's  (London  1879)  and  the  one  compiled 
by  Knight  and  other  members  of  the  Words- 
worth Society  (London  1881).  Among  the  crit- 
icisms on  the  poet  those  in  Principal  Shairp's 
'Studies  in  Poetry  and  Philosophy'  (1876)  and 
his  'Aspects  of  Poetry'  (1881),  and  in  Stop- 
ford  Brooke's  'Theology  of  the  English  Poets' 
(pp.  93-286  being  .devoted  to  Wordsworth)  may 
be  commended ;  .  also  the  volume  entitled 
'Wordsworthiana'  (1889),  a  selection  from  the 
papers  of  the  society,  including  the  presidential 
addresses  of  Matthew  Arnold,  Lord  Houghton, 
Lord  Selbome,  and  Mr.  Lowell.  The  society 
was  formed  in  1880  and  was  kept  up  for  seven 
years.  The  meetings  were  held  for  two  years  at 
Grasmere  and  afterward  in  London.  Beginning 
as  a  small  semi-private  club,  it  had  increased  in 
1886  to  344  members.  The  most  complete  bi- 
ography of  Wordsworth  is  that  by  his  nephew, 
Christopher  Wordsworth  (2  vols.  1851) ;  but 
the  briefer  one  in  'English  Men  of  Letters,' 
by  F.  W.  H.  Myers  (1881)  is,  on  the  whole, 
to  be  preferred.  Consult  also:  E.  Lee,  'Dorothy 
Wordsworth'  (1886)  ;  Legouis,  'La  Jeunesse  de 
William  Wordsworth'  (1896).  The  poet's 
prose  works  were  collected  by  the  Rev.  A.  B. 
Grosart  in  1876,  and  another  edition  was  pub- 
lished by  Knight  in  1896.  W.  J.  Rolke, 
Author  of  '■Life  of  Shakespeare? 

Work,  Henry  Clay,  American  song  writer 
and  inventor:  b.  Middletown,  Conn.,  i  Oct.  1832; 
d.  Hartford,  Conn.,  8  June  1884.  He  was  a 
printer  for  a  time,  but  studied  harmony  and 
became  widely  popular  during  the  Civil  War 
period  by  his  songs,  such  as  'Kingdom  Comin"'  ; 
'Wake  Nicodemus' ;  'Babylon  is  Fallen';  and 
'Marching  Through  Georgia.'  He  vvrote  also 
temperance  songs,  which  had  a  wide  circulation, 
among  them,  'Father,  Dear  Father,  Come  Home 
with  Me  Now' ;  and  sentimental  melodies  like 
'My  Grandfather's  Clock'  and  'Lily  Dale.' 
Among  inventions  hy  him  were  a  rotary  engine 
and  a  knitting  machine. 

Work,  in  mechanics.  See  Energy;  Me- 
chanics. 

Workfaouse,  in  the  United  States,  a  cor- 
rectional prison  for  petty  offenders.  In  England 
the  poor-house  is  called  a  "workhouse.*  Work- 
houses appear  to  have  been  correctional  orig- 
inally in  England  also  and  were  first  erected  m 
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the  reign  of  Charles  II.  in  order  to  compel 
rogues  and  vagabonds  to  work  for  a  living.  Act 
9,  Charles  I.,  ch.  vii.,  entitled  the  churchwardens 
or  overseers  of  the  poor,  with  consent  of  the 
majority  of  the  inhabitants  to  establish  work- 
houses for  lodging  and  maintaining  the  poor, 
and  made  various  arrangements  for  union  of 
parishes  for  this  purpose.  By  34  and  35  Vic- 
toria, ch.  cviii.,  the  guardians  of  every  union  are 
bound  to  provide  casual  wards,  with  such 
fittings  as  the  poor-law  board  consider  necessary, 
for  the  accommodation  of  the  casual  poor.  Every 
workhouse  has  to  keep  a  register  of  religious 
creeds,  and  also  a  register  of  persons  under  16, 
hired  out  as  servants  or  apprentices,  whom  the 
relieving  officer  must  visit  tyrice  a  year  to  in- 
<juire  into  their  food  and  treatment.  The  in- 
mates of  workhouses  are  not  allowed  to  go  out 
and  in  at  pleasure,  and  the  able-bodied  are  com- 
pelled to  work  when  required.  In  suitable  situ- 
ations they  are  often  employed  in  field  labor. 
Married  persons  are  separated  unless  both  are 
above  60  years  of  age.  Drunkeijness,  miscon- 
duct, or  refusal  to  work,  exposes  to  the  penalty 
of  imprisonment  with  hard  labor.  The  work- 
houses, after  being  under  the  control  of  the 
poor-law  board,  were  placed  under  the  local 
government  board  in  1891. 

In  Scotland  the  legal  designation  of  houses 
provided  for  the  accommodation  of  the  poor  is 
poor-houses,  as  in  America,  the  designation 
*asylum  for  the  poor"  being  also  used  in  th« 
United  States.    See  Charities,  Public. 

Worldngmen's  Association,  International. 
See  International  Workingmen's  Associa- 
tion ;  Socialism. 

Workingmen's  Clubs,  organizations  for 
educational  and  social  purposes  composed  of 
workingmen,  but  having  none  of  the  benefit  or 
indu.strial  features  of  the  trade-union.  In  the 
United  States  they  are  not  numerous,  and  where 
they  exist  are  organized  by  those  interested  in 
philanthropic  work  for  the  benefit  of  working- 
men,  and  are  usually  largely  educational.  In 
Europe,  however,  clubs  are  often  formed  by  the 
workingmen  themselves,  and  are  sometimes  po- 
litical, usually  socialistic,  and  sometimes  purely 
social ;  there  are  also  numerous  philanthropic 
clubs,  especially  in  England,  organized  generally 
under  church  auspices.  These  are  both  social 
and  educational. 

Workington,  wer'king-ton,  England,  a  sea- 
port and  manufacturing  town  in  Cumberland, 
near  the  mouth  of  the  Derwent,  which  enters 
the  Solway  Firth  33.  miles  from  Carlisle.  It 
lias  a  good  harbor  furnished  with  a  break-water, 
and  provided  with  docks.  The  municipal  bor- 
ough, incorporated  1888,  does  not  include  the 
whole  of  the  previously  existing  urban  district. 
The  town  is  of  importance  from  its  industrial 
■establishments,  which  comprise  large  iron- 
smelting  works  and  works  fo"  steel  rails,  iron 
plates,  etc. ;  it  has  a  ship-building  yard  and 
collieries,  and  carries  on  a  considerable  shipping 
trade. 

Workingwomen's  Clubs,  organizations  for 
■educational  and  social  purposes  for  working- 
women.  The  formation  of  these  clubs  was  be- 
gun in  Boston  in  1890,  and  they  are  now  nu- 
merous throughout  the  United  States:  there  is 
A  National  League  of  Workingwomen's  Clubs; 
and   several   State   leagues.    These   clubs  have 


been  organized  on  the  initiative  of  women  out- 
side the  working  class,  and  include  in  their 
membership  both  workingwomen  and  "women 
of  leisure" ;  one  of  their  great  benefits  is  the 
promotion  of  understanding  and  sympathy  be- 
tween these  two  classes.  The  clubs  are  entirely 
self-governing,  all  members  being  on  an  equal 
footing  and  having  equal  share  in  the  manage- 
ment. They  are  also  self-supporting  by  means 
of  moderate  fees  and  the  proceeds  of  entertain- 
ments. The  club  rooms  furnish  the  working- 
women  with  a  place  of  recreation  with  pleasant 
surroundings,  and  the  social  feature  is  empha- 
sized, but  the  educational  side  is  not  neglected; 
public  questions  are  discussed,  and  instruction 
in  domestic  science,  stenography,  etc.,  is  given. 
In  some  cases  the  clubs  have  been  instrumental 
in  obtaining  reforms  in  industrial  conditions  for 
women ;  the  Massachusetts  State  League,  for 
instance,  was  largely  influential  in  establishing 
the  eight-hour  day  in  Boston  department  stores. 
See  Women  in  the  Industries. 

Workshop  Regulations,  See  Factories  and 
Factory  Inspection;  Factory  Economics; 
Child-Labor  ;  Labor  Legislation  ;  etc. 

Workshop  Terms.  The  following  list  of 
mechanical  terms  includes  a  selected  number  of 
the  most  significant  terms  and  phrases  commonly 
used  in  workshops  to  briefly  define  the  various 
methods,  processes,  and  special  operations 
usually  required  in  the  execution  of  a  general 
line  of  shopwork,  either  in  wood  or  metal. 

For  information  relative  to  similar  terms 
specifically  applied  to  the  making  and  handling 
of  hand  and  machine  tools;  to  the  construction 
of  engines  and  machines,  etc.,  consult  articles 
under  the  titles  Boiler  Terms;  Electrical 
Terms;  Engine;  Engineering  and  Strvctural 
Terms;  Foundry  and  Force  Shop  Terms;  Lo- 
comotive, Design  and  Construction  of  the 
Modern  ;  Mechanical  Terms  ;  Tools  ;  and 
Val\-es  and  Valve  Terms  ;  in  this  Encyclopedia. 

About  Sledge. —  To  deliver  Tieavy  blows  with  a 
sledge  hammer  by  swinginsr  it  through  lar^e  arcs, 
as  distinguished  from  "  Up  Hand."  meaning  the 
delivering  of  light  blows  by  swinging  the  hammer 
through  small  arcs,  or  by  the  use  of  a  lighter  ham- 
mer. 

Abrasion-. —  The  act  of  wearing  away  by  grinding 
instead  of  cutting.  It  is  effected  by  the  use  of  em- 
ery wheels  and  other  forms  of  grindstones,  when 
cutting  tools  cannot  be  used  on  account  of  the  hard- 
ness of  the  material  worked  upon,  or  where  the 
action  of  such  tools  would  be  too  slow,  or  tend  to 
produce   inaccurate   results. 

Adjustable. —  .\pplied  to  the  peculiar  construction  of 
a  machine  which  permits  of  the  regulation  of  the 
positions  of  its  various  parts  as  may  be  required 
for  the  execution  of  different  kinds  of  work. 

Alignment. —  The  linear  accuracy  or  coincidence  of 
the  centres  of  the  fast  and  loose  poppets  of  a 
lathe.  Also,  the  axial  continuity  of  shafting,  and 
of  shaft  bearings  in   general. 

Annular. —  Ring  shaped.  A  term  extensively  used 
.IS  a  prefiex  to  other  terms  to  designate  various 
forms  of  gears,  valves,  valve  seatings,  engines,  etc. 

Arborino. —  The  shouldering  back  of  a  flat  bearing 
face  to  receive  the  washers  and  nuts  of  the  attach- 
ment  bolts. 

Assembling. —  The  putting  together  of  the  parts  of  a 
machine  preparatory  to  the  final  work  of  fitting  and 
adjusting.  It  is  especially  applicable  in  cases  where 
such  parts  are  made  in  great  numbers  by  machin- 
ery, and   are  designed  to   be  interchangeable. 

Autogenous  Soldering. —  The  joining  of  pieces  of 
metal  by  fusing  their  contact  surfaces,  and  without 
the  use  of  solder. 

Babbitting. —  The  process  of  lining  bearings  with 
Babbitt's  met;>l.  or  with  white  metal. 

Backing-off. —  The  cutting  sway  of  the  "leavmf" 
portion  of  a  screw  tap  so  as  to  allow  the  "  entering 
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r>ortion  to  work  more  freely.  It  effects  a  reduc- 
tion in  t!ie  friction  between  the  sides  of  the  tapped 
hole  and  the  portions  of  the  tap  which  do  not  cut. 

Backing-ul't. —  The  withdrawing  of  a  tap  or  die  aifter 
the  thread  has  been  cut. 

Babe.--  Sicnities  that  a  dimension  is  very  slightly  less 
than  a  definite  site.  So  slightly,  that  the  difference 
cannot  be  detected  by  rule  measurement,  and  may 
be  determined  only  by  calipers,  that  is,  a  difference 
less  than  1-64  ot  an  inch. 

Bamrtko. —  Iron  work  which  has  been  coated  with  a 
film  of  magnetic  oxide  by  the  "  Barff "  process,  to 
prevent   it    from    rusting. 

Beading. —  The  edge  of  a  sheet  of  metal  thickened  or 
turned  over  to  stiffen  and  strengthen  it.  A  fillet  or 
strip  curved  around  the  edge  of  a  casting  to 
stren^faen  it,  or  for  ornamental  purposes.  The 
semicircular  termination  of  the  spigot  end  of  a  pipe. 

Bkaumontagl'Ei —  A  shop  term  applied  to  any  com- 
pound used  for  filling  up  holes  for  purpose*  of 
concealment.  As  prepared  for  filling  up  blow-holes 
in  castings,  it  consists  of  beeswax,  resin,  lamp-black 
and  iron   borings. 

BiNCH  Wo«K — work  executed  at  the  bench  or  vice 
as  distinguished  from  lathe  work,  the  work  of  the 
fitter,  or  that  of  the  erector. 

BcND. —  The  curved  part  of  a  pipe  by  which  its  axial 
direction  is  changed.  A  bend  ought  to  be  of  as 
large  a  radius  a*  possible  in  order  to  reduce  the 
friction  of  the  liquids  conveyed  by  them.  They  are 
known  as  quarter-bends,  eiitbth-bcnds,  and  sixteenth- 
bends,  having  angles  of  90°,  45°,  and  aa}4*,  respec 
tively. 

Black    Woik Machine    work    which    has    not    been 

machined  or    polished. 

Blank. —  A  piece  of  metal  specially  prepared  to  be 
subsequently  shaned  or  ground  to  some  particular 
form.  Blank  bolt*  are  the  rough  forging*  of  the 
bolu  before  the  screw  threads  have  been  cut. 

Blazing-off. —  Signifies  the  determination  of  a  def- 
inite tempering  heat  by  the  flashinjt  point  of  a 
grease,  fat  or  oil,  into  wliich  the  article  to  be  tern- 
oered   is   dipped. 

Boiinc. —  The  making  or  finishing  of  circular  holes 
of  comparatively  large  diameter,  in  metal  or  wood, 
by  the  use  of  tools  having  one  cutting  edge  only, 
as  distinguished  from  drilling,  which  •igniSes  ue 
making  of  small  holes  with  tools  having  two  cutting 
edges. 

Bsass  Borings. —  The  borings  and  turnings  of  bra** 
castings  which  are  collected  in  shops.  Thev  are  icp 
arated  from  the  iron  borings  by  the  use  of  magnet*, 
and  are  then  remelted. 

Bias*  Finishing. —  A  *pecial  branch  of  work  involving 
the  later  stages  of  the  manufacture  of  brass  cocks, 
lubricators,  valves,  and  other  similar  engine  and 
pump  fittings.  It  combines  the  operations'  of  turn- 
ing,   milling,   grinding,    and   burnishing. 

Bkazinc. —  The  joining  of  metallic  surface*  by  the 
use  of  an  interposed  film  of  braiing  metal,  an  alloy 
of  98  parts  of  copper  to  two  parts  of  tin.  The 
joints  to  be  brazed  are  first  cleaned  and  bound  with 
wire.  Then  they  are  subjected  to  the  action  of  a 
clear  fire,  sprinkled  with  borax,  and  heated  until 
the  alloy  is  melted.  This  process  is  also  known  as 
hard  soldering.  The  proportion  of  copper ,  in  the 
alloy  should  be  as  high  as  possible,  so  as  to  pre 
vent  the  use  of  a  brazing  temperature  that  would 
melt   the  surfaces   being   brazed. 

Bright  Work. —  Those  parts  of  a  machine  which  are 
polished,  either  to  reduce  the  friction  of  the  beanng 
parts,  or  for  the  purpose  of  ornamentation.  The 
Dfightening  is  accomplished  by  means  of  machine 
cutters,  or  by  abrasion. 

Broaching. —  The  enlarging,  smoothing,  and  turning  of 
drilled  holes  by  the  use  of  a  broach  or  reamer. 
Broaches  are  sometimes  called  rose  reamers.  They 
are  made  of  various  sectional  forms,  their  cutting 
angles   ranging   from  90*   to    130*. 

Buckle. —  Localized  inequalities  in  plates  of  wood  or 
metal  caused  by  unequal  strains  and  stresses.  Buck- 
ling is  produced  in  timber  by  the  presence  of  mois- 
ture, by  dryness,  or  by  unevenness  of  gram.  In 
metals,  it  is  caused  by  unequal  stresses  set  up  by 
variations  in  density,  quality,  or  in  the  rate  of  cool- 
ing. 

BuPFi.Mc. —  Polishing  bv  mean*  of  leather  and  emery, 
or  other  abrJsive  powder. 

BtTRKisu  OR  Burnishing. —  To  polish  one  metallic 
surface  by  rubbing  with  another.  Also,  to  envelope 
a  body  by  the  bending  over  of  a  metallic  ring  around 
it*  edges.  It  i*  sometimes  erroneonsly  applied  to  the 
process  of  buffing. 

SuRR. —  The  raeged  and  undetached  edge  of  metal 
turned  over  when  a  metal  plate  is  subjected  to  abra- 
sion, or  when  it  is  subjected  to  punching,  drilling,  or 


cutting  operations  in  general.  Also  called  burr 
edge. 

Bush. —  The  internal  cylindrical  lining  of  a  bearing. 
Bushes  are  made  of  gun  metal,  or  of  some  kind  of 
anti-friction  metal,  and  are  used,  either  for  pur- 
poses of  economy,  or  for  convenience.  In  the  for- 
mer case,  an  interior  metal  is  lined  with  one  more 
expensive,  thus  reducing  the  total  cost,  and  in  the 
latter  case  in  order  to  permit  of  their  being  replacel 
when  worn  out,  without  replacing  the  main  casting. 
A  bush  is  undivided,  thus  being  distinguished  from 
a  brass,  which  is  divided. 

Bushing. —  The  fitting  or  driving  in  of  bushes  into 
their  seatings. 

Butt  Measureuent. —  The  taking  of  measurements  by 
means  of  a  rule  placed  against  the  part  measured,  as 
distinguished  from  measurements  taken  by  the  use  of 
trammels,  calipers,  compasses  or  dividers. 

Camber. —  The  amount  of  curvature  given  to  an 
arched  bar  or  structure. 

Chahfer. —  A  bevel  imparted  to  edges  otherwise  rec- 
tangular, such  as  the  bevels  of  nuts,  and  the  round- 
ing ends  of  bolts. 

Chatter. —  Caused  in  machine  work  by  a  lack  of  ri- 
gidity in  the  cutting  tools. 

Chipping. —  The  removal  of  minute  particles  of  metal 
from  the  faces  or  from  the  edges  of  metal  work  when 
the  amount  of  metal  required  to  be  removed  is  too 
large  to  be  accomplished  by  the  use  of  the  file  alone. 

Chucking. —  The  method  of  attaching  lathe  work  to 
the  various  chucks  of  a  lathe. 

Clearance. —  Signifies  the  amount  of  space,  open  or 
free,  between  the  contiguous  parts  of  a  machine. 
Wheel  clearance  is  the  space  between  contiguous 
teeth.  In  the  case  of  brasses,  it  is  the  space  be- 
teen  their  flanges  and  the  collars  upon  their  shafts. 

Clearance  .\ngle. —  The  angle  formed  between  the 
face  of  a  cutting  tool  and  the  face  of  the  material 
operated  upon.  The  maintenance  of  the  proper  angle 
is  very  necessarv  to  prevent  the  setting-up  of  undue 
friction  or  grinding  action  between  the  tool  and  the 
work.  This  angle  varies  from  about  3°  in  some  metal 
working  tools,  to  about  35°  in  wood  working  planes. 
Also  called  the  angle  of  relief. 

Clearing  Hole — A  bole  full  to  the  specified  size,  so 
that  a  turned  stud  or  Imit  of  the  same  nominal  di- 
ameter will  pass  freely  yet  closely  through  it.  It  is 
used  in  opposition  to  the  term  tapping  hole. 

Closjng-vp. —  The  burring  over  of  a  rivet  head,  either 
by'  hand  or  bv  hydraulic  pressure.  The  closing-up 
length  required  in  hand  riveting  is  1^  times  the 
diameter  for  snap  head  and  conical  rivets;  once 
the  diameter  for  countersunk  rivets,  and  about  ^  to 
j^  inch  more  than  the  diameter  for  machine  riveting. 
The  term  also  signifies  the  covering  up  of  the  top 
box  or  cope  of  a  foundry  mold  preparatory  to  casting. 

Coning. —  The  tapering  of  the  running  edges  of  the 
wheels  of  railway  car*,  crane*  and  turntable  rollers. 
When  a  train  runs  around  a  curve,  the  wheels  are 
thrown  outwards  by  centrifugal  force,  and  the  inner 
and  outer  wheels  describe  arcs  of  unequal  length. 
By  coning,  the  outer  wheels  are  enabled  to  run  on 
their  greater,  and  the  inner  wheels  on  their  lesser 
diameters,  thus  compensating  for  the  difference  in 
the  arcs  described  by  the  wheels,  by  the  difference 
in  the  diameters  of  the  wheels. 

Countersunk. —  A  hole  recessed  conically  with  a  coun- 
tersink, or  with  a  rose  bit,  or  with  drills,  so  that 
the  head  of  a  screw  or  rivet  will  lie  level  with  the 
surface  of  the  material  into  which  it  is  fitted. 

Cioss  Cutting. —  The  removal  of  material  in  a  trans- 
ver*e  direction  by  the  action  of  a  chisel  or  saw. 

Crow's  Feet. —  The  marks  made  thus  <J'  >  on  draw- 
ings to  indicate  the  points  between  which  a  dimension 
or   measurement   is   given. 

Cut. —  The  removal  of  a  shaving  from  a  piece  of  work 
in  a  lathe,  or  in  a  planing,  boring,  or  other  similar 
machine. 

Dabbing-on. —  Applied  to  the  making  of  butt  joints 
which  are  strengthened  with  dowell*  or  stuck-in 
pieces,  as  in  the  case  of  the  spoke  ends  of  railway 
car  wheels. 

Dead  Size.—  Signifies  a  finished  dimension.  It  is  the 
opposite  of  a  rough  dimension,  and  is  the  exact  size 
or  length  without  an}r  allowances  whatever  for  contin- 
gencies or  for  machining. 

DtSHiHG. —  The  hollowing-out  of  the  surface  of  a  disc 
or  wheel  so  as  to  render  it  stronger  or  more  elastic. 

Draw  Filing. —  The  polishing  of  a  metallic  surface 
with  a  file  moved  transverselv  of  the  direction  of 
its  own  longitudinal  axis  so  tWt  the  cutting  action 
of  the  teeth  is  very  slight.  Sometimes  called  "  poker 
filing." 

Drawino-down. —  The  thinning  down  of  forged  work 
bv  the  use  of  hamme«-s.  fullers  and  flatter*.  The 
dimension*   may    be    reduced    all    around    equally   M 
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reduced     in     one    direction    and     increased    in    the 
other. 

Dbawing-in  or  Hitching. —  When  a  cutting  tool  cuts 
to  a  greater  depth  than  that  intended  for  it  to  cut. 
Usually  due  to  the  improper  form  of  the  tool;  to  an 
unsuitable  cutting  angle;  or  to  the  improper  posi- 
tion of  the  cutting  point  relatively  to  the  shank. 

I>RAWiNCK>N. —  Signifies  the  method  by  which  wheels, 
pulleys,  etc.,  are  attached  to  their  axles  or  shafts 
when  they  are  too  Urge  to  be  driven  on  by  a  ham- 
mer. As  commonly  applied,  long  bolts  the  heads 
of  which  are  held  in  a  massive  cross  attached  to 
one  end  of  the  axle,  pass  on  the  outside  of  the 
wheel,  or  through  it  between  the  arms,  and  the 
tightening  of  their  nuts  against  a  washer  plate  placed 
across  the  face  of  the  wheel,  pulls  the  wheel  into 
the  proper  position  on  the  shaft  Hydraulic  presses 
are  also   used   for  this  purpose. 

DtiFTiNC. —  The  shaping  and  enlarging  of  holes  by  the 
use  of  a  drift.  Also  applied  to  the  adjusting  of 
overlapping  rivet  holes  into  alignment  with  each 
other. 

DaiviNc  Fit. —  The  fit  of  a  bush,  a  spindle,  or  of  a 
shaft,  when  it  is  driven  by  the  blows  of  a  hammer 
into  the  hole  bored  for  its  reception. 

DaiviKG-HOME. —  The  driving  of  a  wheel,  shaft,  or  any 
other  part  of  a  jnachine  to  its  final  and  permanent 
position. 

D«yiNO-iK.— The  merging  of  a  hollow  radius  with  a 
plane  surface,  as  distingnished  from  the  meeting  of 
abrupt  angles. 

Ear. —  A  lug  or  projection  upon  a  casting  designed  fof 
the   reception    of   a   bolt  or   other  attachment. 

Ekd  MEASuatHZ.VT. —  Measurements  taken  with  a  cal- 
iper or  micrometer  gauge.  They  are  very  much  more 
accurate   than    line   measurements. 

Erecting. —  The  final  building-up  of  machines  in  read- 
iness for  working.  The  work  is  accomplished  by  the 
*•  erector,**  to  whom  all  the  work  of  the  turners, 
planers,  slotters,  drillers,  and  fitters  is  brought,  ready 
to  be  put  together  with  little  or  no  adjustment  being 
required  of  them. 

FcvALE. —  The  recessed  part  of  any  piece  of  work  de- 
signed for  the  r|ception  of  a  dowell  or  stud. 

Fillet. —  A  term  of  many  meanings,  and  loosely  ap- 
plied to  the  hollow  or  to  the  curves  given  to  the 
otherwise  angular  parts  of  the  inner  sides  of  cast- 
ings; also  to  a  great  variety  of  moldings,  headings, 
flanges,  chipping  strips,  ana  to  any  thin  strips  em- 
ployed  to  give  strength,  or  for  ornamental  purposes. 

FlK. —  Any  thin  wafer-like  expansion  of  metal  that 
occurs  on  the  side  or  edge  of  a  larger  portion,  such 
as  those  on  the  joints  of  castings,  and  on  the  edges 
of   forgings  pressed  in  dies. 

FlKGRR. —  A  narrow  projection  of  metal  used  as  a 
guide  in  various   kinds  of   metal   work. 

Fitter. —  A  working  mechanical  engineer  whose  duty 
consists  of  the  work  of  putting  together  machine  or 
engine  parts  after  they  have  passed  through  the 
hands  of  the  turners,   planers,  drillers,   etc. 

Fitting. —  In  a  broad  sense  it  defines  the  duties  of  the 
fitter,  but  in  a  limited  sense  it  signifies  the  working- 
up  and  finishing  by  hand  of  the  smaller  pieces  of 
metal  work  which  cannot  be  accomplished  by  ma- 
chines. 

Fixed  Centre. —  A  centre,  the  position  of  which  is 
.localized  in  space,  as  distinguished  from  a  movable 
centre. 

Flvsh. —  The  parts  of  a  machine  are  said  to  be  flush 
when   their  surfaces  are  on   the  same  level. 

FoRCtNC. —  The  making  of  forged  or  smith's  work, 
and  also  applied  to  the  work  produced  by  a  smith. 

Forming. —  A  class  of  work  turned  out  on  special 
lathes  by  means  of  broad  cutting  tools,  the  faces 
of  which  correspond  exactly  to  the  sections  of  the 
pieces  to  be  cut.  The  value  of  the  method  lies  in 
Its  capacity  to  oroduce  irregular  contours,  curved 
and  otherwise,  by  the  use  of  single  tools  which  ordi- 
narily would  require  the  use  of  several  tools,  thereby 
rendering  the  attainment  of  uniformity  in  many 
kinds  of  work  practically  impossible,  or  economically 
difficult  The  method  is  extensively  applied  to  the 
work  of  brass  finishers  and  cycle  makers. 

Fretting. —  The  abrasion  of  a  cutting  tool  when  it  is 
sharpened  on  an  oil  stone. 

Frosting. —  A  finish  put  upon  the  exposed  surfaces  of 
machine  parts  for  ornamental  purposes  only.  It  is 
effected  by  scraping  with  a  scraper,  or  with  a  small 
piece  of  oil  stone,  a  series  of  the  lightest  of  cuts  or 
scrapinn  upon  the  surface  of  the  mctil.  These  cuts 
are  inflicted  at  different  crossing  angles  from  which 
the  light  is  reflected  and  produce  a  very  beautiful 
effect. 

FuL/_ — The  term  signifies  that  a  dimension  is  slightly 
larger  than  it  ought  to  be,  but  only  so  slightly  that 
the  excess  may  be  measured  only  by  calipers  rather 


than  by  rule  measurement  When  applied  to  an 
eccentric,  it  refers  to  that  part  of  the  sheave  which 
is  situated  at  the  greatest  distance  from  the  crank- 
shaft upon  which  it  is  fixed. 

Gear. —  A  term  widely  applied  to  a  great  variety  of  ar- 
rangements of  toothed  wheels,  valve  motions,  pump 
work,  hoisting  tackle,  ropes,  etc.  Gearing  is  a 
synonymous  term,  but  it  is  specifically  applicable  to 
gear  wheels,  and  also  to  the  driving  in  and  the  work- 
ing of  the  wooden  cogs  of  mortise  wheels. 

Glazing. —  As  used  in  the  workshop,  it  signifies  the 
filling  up  of  the  interstices  of  the  surface  of  a  grind- 
stone, or  of  an  emery  wheel,  with  the  minute  par- 
ticles of  metal  detached  by  the  process  of  grinding; 
giving  the  surface  a  smooth  and  polished  appear- 
ance, and  reducing  its  cutting  quality.  It  is  pri- 
marily caused  either  by  an  insuflScient  supply  of 
water;  by  the  grinding  of  material  unsuiuble  to  the 
nature  of  the  stone  or  wheel;  or  by  the  grinding  of 
so  broad  a  surface  that  the  abraded  particles  of 
metal  are  imprisoned  by  it  and  are  squeezed  between 
the  rigid   particles  composing  the  grinder. 

GaiHDiNG-iK. —  The  process  of  bringing  the  bearing 
surfaces  of  cylindrical  cocks  and  plugs  to  an  exact 
fit  by  the  use  of  emery  powder. 

GuHHiNC. —  The  tendency  of  lubricaUng  oils  to  be- 
come thick  and  sticky. 

Hacking. —  The  dressing-off  of  the  projections  on  the 
face  of  a  grindstone  which  has  become  so  uneven 
that  the  effective  use  of  the  ordinary  pointed  grind- 
ing tool  is  rendered  very  difficult.  It  is  accomplished 
by  means  of  a  chisel-shaped,  cross-paned  hammer 
called  a  hack-hammer^  the  chief  projections  being 
reduced  by  a  series  of  cross  hatchings,  or  chequered 
cuts. 

Handing. —  Making  symmetrical  work  right  and  left 
hand  respectively,  and  the  changing  of  patterns  from 
right  to  left  hand,   and   from   left  to  right  hand. 

HoLD-up. —  A  common  term  that  expresses  the  capacity 
of  a  piece  of  wood  or  metal  to  finish  to  a  given  size. 

Iron  Turning. —  It  is  the  most  important  branch  of 
mechanical  work,  and  includes  all  the  various  kinds 
of  turning  connected  with  the  production  of  all  cir- 
cular bearing  parts,  and  all  revolving  and  close  fitting 
work  which  has  to  be  turned  in  power  driven,  slide 
rest  lathes. 

Jackinc-up. —  The  elevating  of  masses  of  machinery 
and  heavy  structures  by  means  of  jacks.  Also  the 
planing  of  the  rough  outsides  of  boards  with  a  jack 
plane. 

Jag. —  A  roughed-up  or  barbed  projection  of  metal  pro- 
duced by  nicking  underneath,  or  in  front  of  it,  with 
a  cold  chisel,  or  by  casting. 

Jointing. —  The  joining  together  of  iron  pipes,  sockets, 
etc.  The  jointing  of  iron  pipes  is  effected  with  red 
lead  and  Soiled  oil  when  the  flanges  are  brought  to- 

f [ether,  while  that  of  sockets  is  effected  with  melted 
ead,  with  a  gasket,  or  with  rubber  rings.  Hydraulic 
jointing  is  accomplished  with  sal-ammoniac  and  iron 
oorings.  Piston  joints  for  hydraulic  work  are  made 
of  leather  pressed  into  the  shape  of  a  cup,  while 
piston  joints  for  steam  work  are  made  with  metal 
expansion    rings. 

JuMPiNo-up. —  The  knocking  down  of  the  end  of  a  bar 
of  iron  upon  the  anvil  so  as  to  thicken  the  heated 
portion. 

Kerf. —  The  width  of  the  cut  produced  by  the  teeth  of 
a  saw.  It  depends  upon  the  amount  of  set  given  to 
the  teeth. 

Kink. — 'The  sharp  bend  or  angle  given  to  a  piece  of 
metal  by  a  blow  or  a  strain.  It  is  also  applied  to 
the  knotting  of  the  links  of  a  chain. 

KxocKiNC. —  The  noise  caused  in  a  pump  when  the 
motion  for  suction  and  delivery  are  reversed,  ind  is 
due  to  the  absence  of  an  air  vessel,  or  one  of 
sufficient  area.  . 

Kkottinc. —  A  componnd,  either  of  shellac  and  methy- 
lated spirit,  or  of  red  lead  and  glue,  used  for  filling- 
in  or  covering  knot*  to  prevent  the  absorption  of  oil 
paint. 

Lap. —  A  body  of  lead,  tin,  brass,  or  other  soft  metal 
employed  to  hold  or  support  the  emery  or  pumice 
stone  used  in  the  grinding  of  surfaces  of  hardened 
steel,  chilled  iron,  and  other  substances  too  hard  to 
be  attacked  with  ordinary  tools.  The  character  and 
shape  of  the  lap  depends  upon  the  nature  of  the 
work  performed.  Usually  the  outline  of  the  Inp  is 
made  similar  to  that  of  the  work.  Lead  is  used  for 
the  commonest  grades  of  work,  tin  tor  better  grades, 
and  brass  for  the  finest  grades.  The  term  is  also 
applied  to  the  extent  to  which  the  plates  .pass  over 
each  other  in  the  making  of  rivet  joints,  and  to  a 
single  turn  of  a  rope  or  chain  around  the  barrel  or 
drum  of  a  hoisting  machine. 

Lapping. —  The  polishing  and  truing  up  of  spindles  and 
circular  bearing  parts  in  general,  by  the  use  of  laps 
of  lead  or  other  material. 
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I.ATHE  Work. —  Work  commonly  accomplished  in  tlie 
lathe.  It  embraces  practically  all  kinds  of  mechanical 
work  accomplished   bv    turning  operations. 

Laying-out. —  The  markinfi  out  of  work  to  full  sixe. 

Let  I N. —  Signifies  the  sinking  in  of  one  portion  of 
wood  or  metal  into  another,  as  in  the  case  of  rapping 
plates  which  are  let  in  to  the  patterns,  and  brass 
rings  let  in  to  sluice  cock   faces,  etc. 

Lining  Up. —  The  introduction  of  packing  pieces  under 
bearings   to   compensate    for    wear. 

Machining. —  A  general  term  applied  to  the  operations 
of  turning,  planing,  shaping,  boring,  etc,  performed 
on  metal  work  by  machines. 

Macneting. —  The  process  of  separating  particles  of 
iron  from  those  of  brass  and  cop^r  turnings  by  the 
use  of  a  magnet,  prior  to  remeltmg. 

Male. —  A  stud  or  dowell  that  fits  into  a  recess  formed 
for  its  reception,  in   a  particular  piece  of  work. 

Mandrel  or  Mandril. —  In  a  general  sense  it  is  ap- 
plicable to  any  cylindrical  rod  of  metal.  Specifically 
It  is  applied  to  the  revolving  spindle  used  for  chuck- 
ing lathe  work  on;  to  the  spinc!!=  of  a  circular  saw; 
and  to  the  round  rod  upon  which  the  nuts  made  by 
a  smith  are  finished  to  shape. 

Marker  Out. —  The  workman  who  marks  out  the 
centres  and  the  working  lines  of  metal  work  prepara- 
tory to  the  operations  of  the  machinists  and  the 
fitters. 

Metal  Spinning. —  The  process  by  which  light  articles 
made  of  malleable  metal  are  formed  into  circular 
and  other  shapes  by  means  of  pressure  applied  to 
them   while   they   are  rapidly   rotated   in   a  lathe. 

Milling. —  The  method  of  forming  metal  into  various 
shapes  by  means  of  tools  or  cutters  slowly  revolved 
in  milling  machines.  A  greater  variety  of  surface 
contours  can  be  produced  more  rapidly  and  accurately 
by  milling  than  by  the  ordinary  planing  and  shaping 
operations    in    which    single    cutting    tools    are    em- 

E loved.  The  great  value  of  the  method  is  its  capa- 
i1*tv  to  produce  an  indefinite  number  of  articles  or 
machine  parts  exactly  similar  in  outline,  and  of  uni 
form  size. 

Mitre. —  Lines  or  edges  which  meet  at  an  angle  of 
^5°  with  each  other  as  in  the  case  of  any  two  ad- 
joining sides  of  a  picture  frame. 

Mortise. —  A  joint  in  timber  work  formed  by  a  recess 
cut  in  one  piece,  and  a  corresponding  tenon  in  the 
other. 

Mounting. —  The  chucking  of  lathe  work. 

Movable  Centres  or   Movable   Points The  movable 

centres  of  the  rods  in  parallel  motions. 

Nicking. —  The  cutting  of  a  shallow  V-shaped  groove 
around  a  pipe,  or  across  a  bar  of  metal  so  that  it 
may  be  broken  by  a  blow  at  that  particular  point. 

Openino-out. —  The  enlarging  of  the  diameter  of  a 
hole  by  means  of  a  broach  or  reamer. 

Out  op  Truth. —  Signifies  inaccuracy  in  work  or  ma- 
terials, such  as  a  wabbling  piece  of  lathe  work,  or  a 
winding  piece  of  wood  or  metal. 

Out  and  Out,  or  Over-all. —  Signifies  an  outside 
dimension  taken  to  its  utmost  extent. 

Overhauling. —  In  a  general  sense  it  is  loosely  ap- 
plied to  the  examination  of  machines  and  machine 
parts,  preparatory  to  the  making  of  repairs.  Spe 
cifically,  it  signifies  the  pulling  down  of  tne  slack  of 
a  hoisting  chain. 

Pattern  Work. —  The  making  of  patterns  for  purposes 
of  casting,   turning,   milling,  etc. 

Pening. —  The  beating  over  or  the  smoothing  over  of 
a  metallic  surface  with  the  pene  or  smaller  end  of 
a  hammer-head. 

Pipe  Bending. —  When  metal  pipes  are  bent,  any 
buckling  or  wrinkling  in  the  inner  curve  is  pre 
vented  by  filling  the  pipe  with  melted  rosin  or  some 
fusible  alloy,  which  tends  to  preserve  its  circular 
form  during  the  process  of  bending,  and  which  is 
subsequently  melted  out  of  the  pipe  at  the  comple- 
tion of  the  process.  When  wrought  iron  pipes  are 
bent  hot,  sand  is  usually  employed  as  a  filling  in- 
stead of  an  alloy  which  would  be  melted  by  the 
heat. 

Pipe  Connections. —  The  various  parts  used  in  making 
the  joints  of  pipes,  such  as  bends,  tees,  onions 
elbows,  nipples,  thimbles,  etc. 

Planing. —  The  removal  of  material  from  plane  or 
flat  surfaces  by  the  use  of  cutting  tools.  In  the  case 
of  small  wood  work,  band  planes  are  employed;  hut, 
in  the  case  of  wood  work  in  large  quantities  or  sizes, 
and  in  metal  work,  the  operations  are  performed  by 
the   use   of   planing    machines. 

Planishing. —  The  smoothing  and  polishing  of  metallic 
surfaces  by  hammering,  or  bv  rolling,  instead  of  by 
cutting  or  by  abrasion.  Shafting  is  very  often  plan- 
ished instead  of  turned.  Planishing  hammers  used 
nn  sheet  metal  are  capable  of  delivering  blows  at 
the  rate  of  three  hundred  blows  per  minute. 


Plav. —  The  freedom  of  movement,  within  definite 
limits,  allowed  in  bearing  or  working  parte,  to  prevent 
their  jamming  by  heating,  or  by  oscillation. 

Plumb. —  In  a  vertical  position,  as  indicated  by  the 
position  of  a  weighted  cord  hanging  at   rest. 

Ply. —  Signifies  a  fold,  a  twist,  or  a  single  thickness 
of  a  material  such  as  wire  gauze,  or  cotton  belting. 
In  the  latter  case,  the  terms  two-ply,  three-ply,  and 
four-ply,  indicate  that  the  belting  is  made  up  of  two, 
three,  or  four  single  thicknesses  of  the  materiaL 
The  term  also  signifies  to  bend. 

Press  Fit. —  The  ht  of  adjoining  parts  which  is  a  little 
tighter    than    a    sliding    fit.     It    is    provided    for    the 

gurpose  of  allowing  such  parts  to  be  pressed  together 
y  hydraulic  pressure. 
Prising. —  The  turning  of  a  wheel  around  its  axle  with 

a  crowbar.     Sometimes  called  "  barring." 
Punching. —  The     making     of     holes     through     metal 
plates  by  a  punching  machine,  as  distinguished  from 
the  making  of  holes  by  drilling. 
Raised  Work. —  Metal  work  which  is  produced  by  be- 
ing  hammered    into   the   required   outline. 
Raising. —  The    production    ot    raised    work    in    curved 

outlines  in   sheet  metal   by   hammering. 
Reddle. —  Red   lead   mixed    with    oil,   and    used   in  the 
fitting  of  metal  surfaces  by  the  processes  of  scraping 
and  filing. 
Red     Lead. —  The     red     oxide    of    lead.     Mixed    with 
boiled  oil,   or   with   boiled  oil   and  white  lead,   it  is 
used    in    making    steam    joinu;    mixed    to    the    con- 
sistency   of   a   thin   semi-fluid    paste,    it   is    used    for 
checking  the  accuracy  of  contact  surfaces  during  the 
operations  of  fitting,  the  color  being  transferred  from 
the    surface    that    has    been    finished    to    the    highest 
portions  of  the  surface  to  which  the  finished  surface 
13  being  fitted. 
Rivet. —  A     double-beaded,     solid,     bolt-like     fastening, 
used    for   securing   metal   plates    together,    when   they 
are  subjected  to  shearing  and  not  to  tensile  strains. 
They  are   made  of  soft  iron,  superior   In  quality  to 
that    of    the    plates,    and    are    pressed    into    form    in 
dies  while  red  hot.     They  hold  partly  by  the  grip  d)K 
to   contraction    on    cooling,   and    partly    by   the    fnc- 
tional   resistance  of  the  plates  to  flipping. 
Riveting. —  The   forming   of   the   rivet  heads   in   place. 
The  rivets  are  first  heated  to  a  red  heat,  then  they 
are  placed  in  the  rivet   holes  in   the  plates,   and  the 
tail    turned    over    or    clenched    by    the    blows    of    a 
hammer.     This  operation  is  commonly  called  closing- 
up.     Large    rivets    are    usually    closed-up    when     Tta 
hot,   and  small   rivets  when  cold;   but,   if  the   length 
between    the    heads    is    more    than    four    inches,    the 
heads    formed   on   hot  rivets  are   liable  to   be   broken 
off   by   the  contraction   of  the   metal   when   it  cools. 
Rivets  of  that  length  and  over  ought  to  be  closed-up 
cold.     Riveting  is  accomplished   either  bv  the   use  of 
hand  hammers  and  hand  riveting-sets,  which  close  up 
and    foriji    the    tails    of   the    rivets,    or    by    hydraulic 
pressure.     In    machine    riveting,    the    closing-up    apd 
the  forming  of  the  tail  are  performed  in  one  opera- 
tion. 
RouoHiNG-DowN    Or    ROUGHING. —  The    removal    of    the 
outer  skin   or  scale,  and  the  larger  bulk  of  the  ma- 
terial from  a  piece  of  work  preparatory  to  the  more 
accurate  shaping  with  finishing  cuts. 
Rule    Measurements. —  The     taking    of    all     ordinary 
dimensions   with   a    rule   where    the   character   of   the 
work    does   not  require    the   exactness   which    can    6e 
attained    only    by    the    use    of    calipers,    trammels, 
gauges,  and  micrometer  gauges. 
RuNNiNG-oUT. —  In    boring    operations,    it    signifies    the 
slipping  away  of  the  drill  from  the  centre  in  which 
it  was  started.     It  is  caused  in  various  ways,  such  as 
the  carelessness  in  the  initial  centring;  the  improper 
setting  of  the  work;  the  influence  of   inequalities  on 
the  surface  of  the  work;  or  the  bad  form  of  the  drill 
itself. 
Rusting. —  The   coating    of   bright    iron    or    steel    sur- 
faces,  such  as   those   of    iron    patterns,   with   rust   so 
that  they  will   take  shellac  varnish   without   the   risk 
of  peeling  off.     Rustinsr  is  accomplished  very  quickly 
by  coating  the  iron  with  a  solution  of  sal-ammoniac, 
or  with  a  weak  solution  of  hydrochloric  acid,  and  al- 
lowing it  to  dry. 
Ryuering   or   Reaming. —  The  enlarging   of   holes,    al- 
ready punched  or  drilled,  by  the  use  of  a  rymer  or 
reamer.     Itv    this    method,    holes    which    have    been 
roughly  drilled,   or  those  in  which   ridges  have  been 
left    by    the    drill,    are    smoothed    down    and    made 
truer;   holes  whirh   have  been   punched  or  drilled  in 
plates,  and  which  do  not  correspond  exactly,  are  cor- 
rected  by  clamping   the   plates  together    and   passing 
the    reamer    through    both    of    them    at    on^e;     and 

f lunched  holes  in  the  immediate  vicinity  of  which 
ocal  tension  has  been  set  up  by  the  punching 
operations,  are  relieved  of  that  strain  by  reaming 
them  about   1-16  of  an  inch  larger  in  diameter. 
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ScALino. —  The  taking  of  measurements  or  dimensions 
by  means  of  a  scale  from  drawincs  made  full  or 
actual  size,  or  from  those  upon  which  the  dimen- 
sions are  not  given  in  figures. 

Scraping. —  A  method  by  which  approximately  plane 
surfaces  arc  produced  by  means  of  scrapers.  Also 
used  in  the  exact  fitting  of  bearing  surfaces,  and 
in  the  removal  of  marks  or  grooves  left  by  the 
cutting  processes.  It  is  a  mecnanical  operation  by 
which  the  most  perfect  results  in  the  fitting  of  co;i- 
tact  surfaces  are  obtained.     See  Red  Lead. 

ScKiBiNG. —  Marking  out  with  a  scribe  on  rough  pieces 
of  wood  or  metal,  the  outline  of  the  shape  or  pat- 
tern to  which  such  pieces  are  to  be  worked  by  the 
subsequent  operations.  A  timber  scribe  is  a  steel 
tool  pointed  at  one  end  for  scratching,  and  knife- 
shaped  at  the  other  end  for  cutting.  A  metal  fitter's 
scribe  is  pointed  at  both  ends,  one  being  straifcht 
for  top  scribing,  and  the  other  curved  for  marking 
underneath   work. 

Sit  Work. — Regular  work  or  that  which  is  repeated 
many  times  or  perpetually  in  a  workshop.  It  is 
also  _  applied  to  any  class  of  work  which  is  made  a 
specialty  by  a  manufacturing  concern.  Irt  such 
cases  it  is  accomplished  by  the  minute  subdivision  of 
labor  and  piece  work,  and  is  therefore  made  better 
and  cheaper  by  such  nrms;  but  it  tends  to  develop  a 
very  onesided  class  of  workmen,  undoubtedly  good 
in  their  special  line  though  rather  inferior  in  all 
other  branches  of  shop  work. 

Sbiinking-on. —  The  fixing  or  clasping  of  wheel 
tires;  the  securing  of  the  jackets  of  built-up  guns 
over  the  central  tube,  etc.,  by  expanding  the  wheel 
or  jacket,  as  the  case  may  be,  by  means  of  heat,  then 
placing  it  in  the  desired  position,  and  allowing  it  to 
grip  or  tighten  on  the  receiving  part  by  the  shrink- 
age caused  by  cooling. 

Shutting. —  The  welding  together  of  joints  in 
wrought  iron  or  steel. 

Slack  Fit* — A  term  usually  employed  to  denote  a 
bad  fit,  or  the  fit  of  machine  parts  in  contact, 
which  have  more  play  than  is  sufficient  or  desirable 
for  their  easy  movement. 

Slide  Principle. —  A  principle  of  construction  upon 
which  the  adjacent  moving  parts  'of  a  machine  are 
so  fitted  to  one  another  with  guides  or  guiding 
strips,  that  they  can  slide  or  move  over  each  other 
in  one  direction  only.  It  is  a  principle  which  is 
applied  in  one  way  or  another  in  the  construction  of 
all  kinds  of  modem  machine  tools. 

Sliding  Fit. —  When  cylindrical  or  plane  surfaces 
move  over  each  other  freelv,  but  without  any  per- 
ceptible slackness.  The  difference  of  i-io,oooth  of 
an  inch  is  equivalent  to  the  difference  between  a 
sliding  and  a  slack  fit. 

Soldering. —  The  joining  of  two  pieces  of  metal  by 
means  of  another  metal  or  an  alloy.  Soft  soldering 
is  accomplished  by  means  of  the  various  alloys  of 
lead  and  tin;  while  bard  soldering  or  brazing  is 
effected  by  the  use  of  the  alloys  of  copper  and  till. 
Clean  surfaces  are  essential  to  effective  soldering. 
In  soft  soldering  a  copper  bit  is  used  to  fuse  the 
alloy;  in  hard  soldering  the  metal  parts  are  held  to- 
gether by  means  of  binding  \wre,  and  the  melted 
alloy  allowed  to  run  in  between  them. 

Spinning. —  See  Metal  5/>iniiing. 

SguARiNC-up. —  A  term  applied  to  various  methods  by 
which  the  faces  of  work  are  brought  into  a  square 
position  with  each  other  by  the  use  of  planes,  files, 
and  machine  cutters;  or  to  the  setting  of  faces  al- 
ready squared,  against  the  face  of  a  surface  plate  or 
marking-cff  table,  preparatory  to  the  scribing  of 
lines  and  distances. 

Swaging. —  The  drawing  down  of  wrought  metal  to  a 
definite  form  with  or  without  the  use  of  swage  tools. 
It  is  the  reverse  of  up-setting. 

Sweating  or  Swkating-on. —  The  soldering  of  metal- 
lic surfaces  without  the  aid  of  a  copper  bit.  After 
being  thoroughly  cleaned  the  surfaces  are  heated  and 
covered  with  a  film  of  solder.  Then  they  are 
brought  together  and  heated  until  the  solder  Hows 
and  unites  them.     The  method   is  often  employed  to 

u.  1. '?"  ^  t  **'"P''""'>'  ""fio"'  kinds  of  work 
which  has  to  be  turned  or  shaned.  and  which  could 
not  be  conveniently  held  in  any  other  manner.  The 
subsequent  separation  of  the  parts  is  easily  accom- 
plished by  the  aid  of  heat. 

Takino-up.— A  general  term  which  signifies  the  mak- 
ing of  adjustments  for  wear.  Specifically,  it  de- 
notes the  closing  up  of  strap  ends  of  connecting 
rods,  the  cone  hearings  of  lathes,  comnensatinir  col- 
lars, etc.,  and  signifies  the  smooth  working  of  bear- 
ing and  moving  parts,  rather  than  to  the  tishtening 
of  narts  which  are  either  bolted  or  wcdeed  to^ethe'. 

Tooling. —  The  working  or  cutting  of  metals  with  ordi- 
nary cutting  tools  as  distinguished  from  the  shaping 
of  surfaces  by  grinding. 


Trahmelling-off. —  The  measuring  of  important  di- 
mensions, lengths  and  centres  with  trammels.  In 
shopwork,  it  is  the  only  method  recognized  as  correct, 
rule   measurement    being    inadmissible. 

Trial  anp  Error. —  A  method  commonly  employed  in 
the  workshop  to  obtain  correct  work  in  the  con- 
struction of  mechanisms,  or  in  the  making  of  tools. 
Ihe  most  accurate  results  are  ootained  as  follows: 
When  a  piece  of  work  has  been  produced  as  ac- 
curately as  possible  by  the  use  of  a  particular  set  of 
tools,  or  by  a  particular  method  of  construction, 
some  other  set  of  tools,  or  some  other  method  of 
construction  is  resorted  to  for  the  detection  of  the 
errors  left  ui  corrected  by  the  tools  or  method  pre- 
viously employed.  The  production  of  surface  plates 
and  straight  edges,  and  the  centring  of  work  in  a 
lathe  with  chalk,  are  cases  in  point. 

Trying-up. — The  straight  and  accurate  planing  of 
wooden  surfaces,  out  of  winding  and  at  right  angles 
with  each   other. 

Turning. —  The  fashioning  of  wood  and  metal  work  to 
circular  forms  in  a  lathe.  It  is  accomplished  either 
by  hand  tools,  or  by  power-driven  machine  tools. 

Up-hand  or  Up-hand  Sledge. —  The  delivering  of  light 
blows  with  a  smith's  sledge-hammer  in  light  work, 
or  the  use  of  a  light  hammer  for  that  purpose. 

William  Morey,  Jr.,  C.  E. 
Consulting  Mechanical  Engineer,  New  York. 

Work'sop,  England,  a  town  of  Notting- 
hamshire, on  the  Ryton  and  the  Chesterfield 
Canal;  i6  miles  east-southeast  of  Sheffield.  It 
lies  near  the  northern  extremity  of  Sherwood 
Forest,  in  a  district  known  as  the  *Dukery," 
from  the  number  of  ducal  seats.  Its  parish 
church,  dating  from  1103,  was  an  ancient  Nor- 
man abbey  church.  There  are  manufactures  of 
agricultural  implements,  mill  machinery,  chem- 
icals, etc.,  and  there  are  iron  and  brass  foundries. 
Pop.   about    18,000. 

World,  The.  Tables  showing  the  total  area, 
number  of  inhabitants,  and  density  of  population 
of  each  of  the  principal  divisions  of  the  world's 
land  surface;  also  the  area  and  density  of  pop- 
ulation of  each  of  the  republics  and  European 
dependencies  in  the  Western  hemisphere;  based 
upon  the  important  work  of  Alexander  Supan, 
<Petermann's  Mittheilungen,  Erganzungsheft* 
(Nr.  146,  Gotha:  31  March  1904). 

The  grand  total  of  the  earth's  population,  as 
shown  in  this  most  recent  computation,  is  1,503,- 
300,000;  the  total  area  of  the  seven  divisions  or 
groups,  which  include  all  of  its  continents  and 
islands,  is  144,110,600  square  kilometres;  and  the 
average  density  of  population  is  10  persons  to 
one  square  kilometre.  The  distribution  (re- 
arranged and  condensed  with  a  view  to  giving 
prominence  to  the  facts  which  are  of  special  in- 
terest to  our  readers)  is  as  follows: 

Inhabs. 
Sq.  kilom.     Population  to  i  sq. 
kilom. 
North  America  (including 

West     Indies,     Mexico, 

Central      America     and 

Panama)     20.817,700     105,714,000        J 

South    America 17.744,900       38,483,000        a 

Europe     9,723.600     392,264,000       40 

Asia    44,179,400     819,556,000       18 

Africa    29.820,200     140,700,000        5 

Australia  and  Polynesia. .  8,951,800        6,483,000        0.7 
Polar     Lands      (including 

the      Arctic     islands. 

Greenland,    Iceland,   the     - 

Spitibergen         group, 

Franz-Josef-Land,      etc., 

and  the  Antarctic  main- 
land   and    islands 12,873.000  91,000 

The  total  area  of  the  American  continents 
and  islands  is  t8.';62,6oo  square  kilometres,  and 
their  total  population  144,106,000,  diftributed  as 
follows : 


Digitized  by 


Google 


WORLD  — WORLD'S  COLUMBIAN  EXPOSITION 


Sq.   Icilotn. 


Canada    

Canadian  Lakes,  etc 

Newfoundland     

St.   Pierre  and  Miquelon.. 

Bermudas     

United  States  of  America. 

Mexico     

British  Honduras   

Guatemala     

Honduras    

Salvador     

Nicaragua    

Costa  Rica   

Panama   

Cuba    

Haiti    

Dominican   Republic    

Porto    Rico    

British    West    Indies 

French  West  Indies 

Dutch    West   Indies 

Danish    West   Indies 

Venezuela     

British   Guiana    

Dutch  Guiana    

French   Guiana   

Colombia     

Ecuador     

Peru     

Bolivia     

Brazil     

Paraguay     

Urufruay 

Argentina   

Falkland  Islands 

Chile    


8,288,600 
238.971 
:  28,670 
242 
SO 
9,403.970 
■  ,987,201 
19.580' 
113,030; 
114,670" 
21,160* 
128,340* 
48,410* 
87,480 
114,000 
28,676 
48.577* 
9.339* 

m\ 

I,i3it 
357t 
942,300 
246,500) 
1 29,  loot 
78,900t 
1,206,200 
299,600* 
1,137.000* 
1.334.200* 
8.361,350* 
253,100 
178,700 
2,806,400* 
12,532 
759,000* 


Inhabi- 
tants   per 
sq.    kilom. 


0.6 


1.7 
27 

7 

1-9 
»4 

4! 


14 

102 

2 

1.3 
0.7 
0.4 

3 

4 

4 

1.3 

1.7 

3 

5 

1.7 

0.2 

4 


*  But  compare  figures  in  articles  under  these  titles. 
t  See  West  Indies. 
t  See  GuiAMA. 

The  total  population  of  Latin-America,  if  we 
include  in  that  designation  all  countries  and  is- 
lands directly  south  or  southeast  of  the  United 
States,  excepting  parts  of  the  British  and  Dutch 
possessions,  is  approximately  63,000,000.  For 
the  population  of  each  of  the  foregoing  Latin- 
American  political  divisions,  and  area  of  each 
in  square  miles,  with  explanation  of  the  uncer- 
tainty that  exists  as  to  the  exact  figures,  see 
separate  titles;  also  Acr£. 

Revised  by  Marrion  Wilcox. 

World,  Armament  of  the.  See  Armament 
of  the  World. 

World-English,  the  name  given  by  Prof. 
A.  Melville  Bell  to  a  proposed  new  phonetic 
system  of  spelling  the  English  lan^age,  so  as 
to  render  its  acquirement  by  foreigners  more 
easy,  and  to  make  it  available  for  international 
use. 

World's  Columbian  Exposition,  an  inter- 
national exposition  held  in  Chicago,  III.,  in  1893, 
to  celebrate  the  400th  anniversary  of  the  discov- 
ery of  America  by  Coli'mbus. 

History. — The  fitness  of  some  special  cele- 
bration of  the  discovery  of  America  had  been 
recognized  and  the  question  agitated  several 
vears  before  thebill  providing  for  a  Columbian 
Exposition  was  introduced  in  Congress  in  1889. 
Several  cities  urged  their  claims  for  the  site  of 
the  exposition ;  chief  among  them  were  New 
York,  Chicago,  Washington,  and  Saint  Louis ; 
Chicago  was  finally  chosen  as  the  site,  and  the 
bill  passed  and  approved  25  April  1890.  The 
organization  of  the  fair  was  placed  under  the 
charge  of  an  Illinois  corporation  previously  or- 
ganized, and  the  World's  Columbian  Commission, 
a  national  commission  consisting  of  delegates 
appointed  two  from  each  State  and  Territory, 


two  from  the  District  of  Columbia,  and  eight 
at  large.  Harlow  N.  Higcinbotham  was  presi- 
dent of  the  former,  and  Thomas  W.  Palmer  of 
the  latter;  George  R.  Davis  was  appointed  di- 
rector-general. Exposition  headquarters  were 
established  in  Chicago  in  January  1891.  A  De- 
partment of  Publicity  and  Promotion  was  es- 
tablished, and  a  Board  of  Lady  Managers  with 
Mrs.  Potter  Palmer  at  its  head,  and  a  World's- 
Congress  Auxiliary  with  C.  C.  Bonnery  as  pres- 
ident were  organized.  The  work  of  construc- 
tion was  placed  under  the  charge  of  a  Bureau 
of  Construction  of  which  Daniel  H.  Bumham 
was  chief ;  work  was  begun  on  the  first  building 
in  July  1891.  On  23  Oct.  1892  the  buildings- 
were  formally  dedicated  by  the  yice- President 
of  the  United  States;  the  dedication  ceremony, 
which  was  attended  by  130,000  people,  was  held 
in  the  Manufactures  and  Liberal  Arts  Building. 
The  exposition  was  formally  opened  i  May 
1893  by  President  Cleveland ;  at  the  moment 
when  he  declared  the  fair  open  the  flags  of  the 
various  nations  were  unfurled,  the  electric  foun- 
tains turned  on,  and  the  statue  of  "The  Repub- 
lic* unveiled.  The  attendance  at  the  fair  in- 
creased toward  the  close ;  the  days  showing  the 
largest  attendance  were  9  October,  Chicago  Day, 
and  4  Juljr,  American  Independence  Day;  the 
average  daily  attendance  was  172,712.  The  ex- 
position was  formally  closed  30  October ;  prep- 
arations had  been  made  for  elaborate  closing 
ceremonies,  but  the  assassination  of  Mayor  Har- 
rison of  Chicago  two  days  previous  prevented 
the  carrying  out  of  the  proposed  programme. 

Financial. —  The  bill  providing  for  the  expo- 
sition required  the  city  of  Chicago  to  raise 
$10,000,000  toward  the  expenses ;  later  Congress- 
provided  for  the  gift  of  a  special  mintage  of 
$2,500,000  in  souvenir  half-dollars,  the  exposi- 
tion authorities  also  issued  $5,000,000  worth  of 
debenture  bonds;  about  $3,000,000  additional 
were  received  from  other  miscellaneous  sources, 
so  that  about  $20,000,000  was  available  before 
the  opening;  the  total  expenditures  for  the  fair  ' 
were  over  $31,000,000,  and  the  profits  about 
$1,850,000.  The  United  States  Government  ap- 
propriated $2,250,000  to  its  exhibits,  thi  States 
$6,060,350,  the  foreig^n  governments  $5,830,000, 
and  over  $350,000  was  invested  in  the  Midway 
Plaisance. 

Buildings  and  Principal  Exhibits. — The  site 
chosen  for  the  exposition  was  Jackson  Park,  a 
portion  of  the  South  Park  system  of  Chicago; 
it  covered  666  acres  and  extended  about  two- 
miles  along  the  shore  of  Lake  Michigan.  There 
were  about  150  buildings  erected ;  the  more  im- 
portant were  built  of  the  material  called  "staff,"' 
a  composition  of  plaster  of  Paris  and  jute  fibre, 
which  produced  the  general  effect  of  white  mar- 
ble, hence  the  exposition  grounds  became 
generally  known  as  the  White  City.  One  chan- 
nel from  the  lake  led  into  a  pond  in  the  south- 
ern part  of  the  grounds,  and  north  of  this- 
another  channel  led  into  a  long  basin ;  this  sec- 
ond channel  passed  underneath  a  handsome 
bridge  and  colonnade.  The  basin  was  joined  by 
an  artificial  canal  to  the  lagoon,  a  small  lake, 
containing  Wooded  Island.  About  the  basin  and 
lagoon  the  principal  buildings  were  grouped. 
The  space  about  the  basin  was  known  as  the 
Court  of  Honor.  The  Manufactures  and  Liberal 
Arts  Building  faced  the  lake  near  the  east- 
em  end  of  the  basin ;  this  was  the  largest  build- 
ing ever  constructed  for  an  exposition ;  it  cov 
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«red  nearly  31  acres ;  the  main  roof  was  of  iron 
and  glass.  At  the  head  of  the  basin  was  the 
Administration  Building,  with  its  gilded  dome; 
near  this  were  the  Agricultural  Building,  Ma- 
chinery Hall,  and  the  Electrical  and  Mining 
Building.  On  the  west  of  the  lagoon  were  the 
Transportation  Building  and  Horticultural  Hall, 
and  on  the  east  the  Government  Building,  with 
a  large  dome  150  feet  high ;  at  the  northwestern 
end  of  the  lagoon  was  the  Woman's  Building, 
and  at  the  northeastern  end  the  Fisheries  Build- 
ing. Still  further  to  the  north  were  the  State 
buildings,  many  of  the  foreign  nations'  exhibits, 
and  the  Fine  Arts  Building.  The  Fine  Arts 
Building  was  an  example  of  purely  classical 
architecture;  it  was  entered  by  four  richly  or- 
namented portals.  The  State  and  foreign 
nations  buildings  were  in  many  cases  copies  of 
«ome  characteristic  historic  building  or  type; 
as,  for  example,  Virginia's  building  was  mod- 
eled on  Washington's  Mount  Vernon  home, 
Massachusetts'  was  a  copy  of  John  Hancocks 
house;  England's  represented  a  manor  house  of 
the  time  of  Henry  VIH.,  and  Spain's  the  Con- 
vent of  La  Rabida.  In  the  southern  part  of  the 
grounds  was  the  Forestry  Building,  built  in  the 
rustic  style;  the  columns  supporting  the  roof 
being  made  of  tree  trunks  furnished  by  the  dif- 
ferent nations  and  the  States  and  Territories  of 
the  United  States.  Near  the  Forestry  Buildmg 
•were  a  number  of  the  small  exhibits,  the  Krupp 
exhibit,  dairy,  etc  The  Manufactures  and  Lib- 
eral Arts  Building  included  in  its  exhibit  every- 
thing related  to  engineering,  architecture,  pub- 
lishing, technical  and  domestic  arts,  together 
with  education,  the  professions,  music,  and  the 
drama.  The  Fine  Arts  exhibit  included  many 
masterpieces  of  painting  and  sculpture,  the 
Woman's  Building  contained  a  collection  repre- 
senting woman's  work  in  all  lines  of  activity; 
the  Transportation  Building's  collection  repre- 
sented all  modes  of  transportatron  from  the 
most  primitive  to  the  most  complete  modern  in- 
ventions of  ocean  steamers  and  locomotives; 
and  the  exhibits  of  the  other  special  departments 
of  human  industry  showed  most  excellently  the 
progress  of  the  race  in  each  special  industry. 
The  architectural  effect  of  the  buildings  was 
enhanced  at  night  by  the  use  of  electric  lights 
outlining  the  buildings,  search  lights,  and  the 
electric  fountains  playing  in  changing  colors. 

Special  Features. — Among  the  special  feat- 
ures of  the  exposition  the  Midway  Plaisance 
was  perhaps  most  interesting;  on  this  were  rep- 
resented the  villages  of  different  nations  and 
peoples,  including  the  Irish  village,  the  Javanese 
village,  the  Japanese  bazaar,  the  Samoan  and 
Dahomey  villages,  etc.;  here  also  were  the 
"Street  of  Cairo,"  and  the  various  amusement 
features ;  and  the  Ferris  wheel,  250  feet  in  diam- 
eter, carrying  36  coaches.  Other  special  exhibi- 
tions of  interest  outside  the  main  buildings  were 
the  reproduction  of  the  cliff  dwellers'  buildings 
at  Battle  Rock  Mountain,  Colo.;  the  models  of 
Columbus'  three  caravels,  of  the  Viking  ship, 
and  of  a  modern  United  States  battleship. 
Another  interesting  feature  of  the  exposition 
was  the  numerous  world's  congresses  held  on 
the  grounds  under  the  auspices  of  the  World's 
Congress  Auxiliary.  These  congresses  dis- 
cussed the  leading  phases  of  professional,  scien- 
tific, economic,  educational  and  religious 
thought;  the  World's  Parliament  of  Religions 
probably  attracted  the  most  general  attention. 


World's  Commerce.  The  commercial 
status  of  each  nation  in  the  world  is  properly 
judged  by  the  total  value  of  its  exports  year  by 
year,  compared  with  those  of  other  nations.  On 
this  basis  the  United  Kingdom  leads.  The  value 
of  each  nation  commercially  to  the  other  nations 
rests  upon  the  total  imports.  In  this  respect 
Great  Britain  leads,  with  Germany  second  and 
the  United  States  third.  Were  it  not  for  its 
protective  tariff  the  United  States,  with  its 
grigantic,  heavily-consuming  home  market,  would 
lead  and  lead  immeasurably,  to  the  detriment  of 
its  manufacturers,  merchants,  farmers  and  wage- 
earners  alike.  Expressed  in  round  millions  the 
exporting  and  importing  rank  of  each  nation  in 
the  world,  with  the  share  of  the  United  States 
therein,  is  shown  to  be  as  follows,  quoting  the 
Statistical  Abstract  of  the  United  States,  1909: 


(Add  000,000  to  the 
figures) 


Exports 


United  Kingdom , 

United  States , 

German  Empire 

France 

Netherlands 

British  Colonies 

Russia , 

British  India 

Belgium 

Austria-Hungary 

Argentina 

Italy 

Australasia 

Switzeriand 

Canada 

Brazil 

Japan  and  Pescadores. 

China 

Denmark 

Spain 

Dutch  East  Indies. . . . 

Swedep 

French  Africa 

ChUe 

Mexico 

CxxXm 

Rumania 

Egypt 

Turkey 

Norway , 

Finland 

French  East  Indies. . . . 

French  Colonies 

Uruguay '. 

Siam 

Portugal 

Philippine  Islands 

Peru 

Persia 

Bolivia 

Greece 

Bulgaria 

Servia 

Venezuela , 

Colombia 

Ecuador 

German  Colonies 

Santo  Domingo 

Korea 

Costa  Rica 

Guatemala 

San  Salvador 

Nicaragua 

Haiti 

Paraguay 

Honduras 


To 

the 

t'nitei 

States 


$1.83.5 
1,638 
»,Sa» 
974 
87> 
61S 
543 
486 
483 
457 
353 
333 

a87 

fl33 

ai4 

«5 

i;8 
J65 

»S3 

146 

IJ9 

>i8 

116 

»15 

115 

106 

J  03 

84 

64 

5« 

4» 

4» 

3> 

30 
36 
>S 
94 


.J  Import! 


$103 

ISO 

60 

81 

34 

4 

41 

14 

II 

II 

39 

II 

II 

68 

8s 

«5 

IS 

6 

7 

7 


16 
86 
99 


From 

the 
United 
Stales 


*>,885 
1.311 
i.8>4 
1,088 
1,129 

436 
417 
64  a 

486 

J63 
56j 

34» 

aoo 

398 

I7» 

196 

'5* 

190 

167 

9a 

163 

94 

97 

77 

83 

«3 

119 

135 

100 

45 

73 

45 

34 

S7 

66 

17 

2S 

3' 

30 
>S 

»s 
14 


$604 


305 

136 

"9 

^1 
28 

10 

65 
44 
34 
78 
»9 

SI 

loe 
>o 
16 
}6 
30 
S3 
I 
16 


45 
4> 


Ex'HJrts $13,489,039,000 

Imports. 15,353,169,000 

World's  commerce $38,743,198,000 

Exports $1,099,731,000 

Imports 3.015,390.000 

Total  United  States  share $3,115,131,000 
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Except  for  some  trifling  fractions  of  value 
the  Statistical  Abstract  shows  that  America  is 
not  doing  business  either  way  with  Bulgaria, 
French  East  Indies,  Siam,  Servia,  Persia,  Para- 
guay, Rumania,  Korea,  the  German  colonies  or 
Bolivia.  The  American  trade  with  Norway  is 
included  in  the  figures  for  Sweden,  and  that 
with  Finland  forms  part  of  the  small  totals  of 
our  exports  to  and  our  imports  from  that  em- 
pire. The  total  commerce  of  the  United  States 
with  Russia  was  only  $14,000,000  of  her 
$597,000,000  total  foreign  commerce,  while  with 
Japan  we  did  $62,000,000  (four  and  one  half 
times  as  much  as  with  Russia),  of  her 
$274,000,000  total  foreign  trade.  In  other  words, 
the  United  States  did  not  share  in  $683,000,000 
Russian  business,  while  Japan  did  only 
$212,000,000  outside  of  us.  That  is  more  than 
three  to  one  in  favor  of  Japan  in  its  prospective 
value  tons  as  buyer  and  seller.    See  Commerce. 

World's  Silk  Industry,  The.  The  French 
French  silk  experts  estimate  the  production  of 
raw  silk  in  the  world  at  70,000,000  pounds,  with 
a  valuation  of  $475,000,000  annually  in  finished 
goods.  At  best,  however,  the  estimates  are  arbi- 
trary, on  account  of  the  inability  of  the  best 
informed  to  determine  with  accuracy  the  raw 
silk  production  in  the  Oriental  countries. 
In  Asia,  as  in  Europe,  the  coarser  and 
inferior  silks  are  kept  at  home ;  America,  which 
is  now  the  largest  purchasing  silk  market  in  the 
world,  uses  only  the  finest  and  best.  What  may 
be  called  "country  silk*  is  reeled  in  households 
and  by  primitive  methods  and  is  suited  only  for 
hand-looms  and  the  cheapest  labor  and  the 
cheapest  fabrics.  The  silk  production  of  China, 
Japan,  India,  Tonquin,  and  Annam  is  estimated 
as  32,000,000  pounds.  Possibly  one  half  of  this 
may  not  improperly  be  classed  as  ^country  silk.» 
A  percentage  of  "country  silk"  is  also  raised  and 
used  in  Italy,  the  Caucasus,  Brutia,  Syria, 
Persia,  and  Turkestan.  It  is  only  in  the  coun- 
tries where  labor  is  low-priced  that  these  infer- 
ior silks  can  be  manipulated  to  advantage  in  the 
manufacturing  processes.  By  "country  silk"  is 
meant  raw  silk  not  usually  classed  as  suitable 
for  export,  and  though  some  of  it  is  shipped  to 
Europe  for  manufacturing  the  cheapest  grades 
of  silk,  it  cuts  no  figure  in  the  American  market 

France. —  Power  loom  weaving  was  not  in- 
,  troduced  in  France  until  after  the  successful 
experiments  in  Switzerland.  The  beginning  of 
the  precedence  of  Lyons  was  first  attained  in 
the  i6th  century.  By  that  time  the  industry  had 
concentrated  there.  Earlier  silk-making  had 
flourished  at  Avig:non  under  the  patronage  of 
the  popes ;  then  the  manufacture  was  divided 
and  was  equally  recognized  at  Tours  (1480), 
Paris,  Nimes,  and  Lyons  (1520);  finally  the 
latter  place  drew  to  itself  the  chief  importance. 
Here  were  used  the  best  Italian  and  Spanish 
raw  silks,  and  soon  the  large  purchases  made 
by  Germany  and  the  Netherlands  gave  great 
impetus  to  the  industry  in  France.  Lyons  gained 
in  prosperity  over  the  other  French  towns,  be- 
cause, for  one  reason,  it  was  exceptionally  well 
favored  by  its  geographical  position.  The  four 
annual  fairs  held  at  Lyons  drew  people  from 
remote  distances,  merchants,  manufacturers, 
travelers,  and  Italians  who  established  themselves 
there  in  silk-weaving  colonies.  In  1609  the  town 
had  a  couple  of  thousand  looms.  Before  the 
Edict  of  Nantes  (1685)  there  were  18,000  looms. 
From  5,000  in   1701   the  number  increased  to 


15,000  in  1785.  Later  came  the  Revolution  and 
the  looms  decreased  again  to  about  5,00a  Then 
the  times  mended,  and  France  and  Lyons  began 
slowly  to  recover  their  prestige  in  the  manu- 
facture of  silk.  A  count  m  1873  showed  110,000 
hand  looms  at  Lyons  and  the  country  within  a 
radius  of  40  miles.  In  1887  the  increase  had 
resulted  in  145,000  looms;  and  the  product, 
400,000,000  francs  or  $80,000,000,  represented 
two  thirds  of  the  output  of  France.  The  re- 
maining third  was  divided  between  Saint 
Etienne,  Saint  Chamond  (the  ribbon  centres). 
Paris,  Nimes,  Tours,  and  Calais.  The  year 
1865  is  fixed  as  the  apogee  of  prosperity  at 
Lyons.  Previous  to  that  period  there  had  been 
a  great  and  constant  demand  from  the  United 
States.  As  soon  as  Switzerland,  Germany,  and 
the  United  States  began  to  make  some  dis- 
tinctive showing  in  silk  manufacture,  it  was 
understood  in  France  that  competition  had 
arisen  to  reduce  the  cost  of  the  production. 
Progress  in  the  construction  of  machinery  per- 
mitted these  countries  to  produce  equally  well 
similar  goods,  and  destroyed  the  personal  supe- 
riority of  the  workman.  Customs  barriers  were 
also  raised  against  the  Lyons  trade.  Fashion, 
giving  vogue  to  low-priced  goods  that  could 
easily  be  produced,  moreover,  paralyzed  a 
portion  of  the  Lyons  manufacture.  It  is 
enumerated  that  it  became  essential  to  pro- 
duce "stuffs  the  most  simple"  and  also  goods 
mixed  with  cotton  and  woolen.  Dyeing  in  the 
piece  was  undertaken.  Tulle  and  crepe  had 
been  the  only  products  woven  in  the  raw.  Dur- 
ing the  30  years  though,  from  1870  to  1900, 
every  kind  of  plain  and  figured  weave  was  tried 
in  France  in  raw  silk.  The  art  of  the  dyer  and 
finisher,  it  is  asserted,  was  carried  forward  to 
perfection.  The  power  loom  was  also  intro- 
duced ;  and  a  low  price  in  production  was  sought 
in  the  delicac);  of  the  raw  silk  used,  together 
with  the  rapidity  of  the  loom.  The  number  of 
power  or  "mechanical  looms"  in  1873  was  only 
7,000;  but  in  seven  years  these  increased  to 
20,000.  In  1894  they  numbered  25,000  and  in 
1900,  30,638.  The  production  of  mixed  silks, 
which  was  about  30,000,000  francs  before  1870. 
rose  to  69,000,000  in  1878,  to  160,000,000  in  1880. 
It  is  pointed  out  that  the  manufacturers  at 
Lyons,  with  an  extraordinary  suppleness,  equaled 
by  the  rapidity  of  execution  the  mobili^  of  the 
fashions.  They  passed  from  plain  to  figured 
goods,  from  the  costly  to  the  low-priced,  from 
all  silk  weaves  to  silk  mixed  with  cotton  and 
wool  These  articles  varied  without  limit,  taf- 
fetas, satins,  velvets,  plushes,  poplins,  foulards, 
laces,  silks  for  linings,  umbrellas,  figured  silks 
for  upholstery,  and  passementeries.  One  of 
the  secrets  of  strength,  it  is  said,  was  in  the 
division  of  jabor.  Every  manufacturer,  and  aU 
the  succession  of  operatives  whom  they  em- 
ployed, concentrated  their  attention  on  one  spe- 
cies of  weave  and  stuck  to  it  with  the  best 
results. 

From  the  very  beginning  of  1861,  when  the 
silk  duties  in  England  were  removed  by  its 
free  trade  policy,  the  French  silk  manufacturers 
greatly  profited  by  sending  their  goods  in  large 
consignments  across  the  Channel.  English  con- 
sumers were  seduced  by  the  novelty  of  the 
goods,  and  were  influenced  by  the  Parisian 
modes. 

France,  with  its  competitors,  has  the  advan- 
tage of  getting  its  inspiration  from  the  world 
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It  sends  its  products  to  every  market  in  Europe, 
to  Asia,  Africa,  and  America.  Its  success  is 
displayed  by  the  figures  of  exportation  of  silks 
which  fluctuate  between  250,000,000  and  350,- 
000,000  francs,  according  to  the  price  of  silk  in 
the  raw  and  following  the  nature,  low  or  ad- 
vanced, of  the  goods  required  for  consumption. 
France  absorbs  a  great  part  of  the  silk  raised  b^ 
Asia  for  the  commerce  of  the  West.  In  1890  it 
employed  4,500,000  kilograms  of  raw  silk  and 
800,000  kilograms  of  waste  silk.  In  1900  its 
consumption  of  raw  silk  was  400,000  kilograms 
less.  Following  are  the  figures  ^  of  the  Lyons 
production,  and  the  exports  and  imports  for  all 
France  in  1900: 


amounted  in  value  to  $20,000,000  annually.  Half 
of  this  output  was  taken  by  the  continent  At 
Crefeld,  where,  in  1883,  there  were  39,463  hand 
looms  and  1,467  power  looms,  the  manufacture 
is  more  varied.  About  half  the  looms  in  those 
days,  though,  were  devoted  to  velvets  and 
plushes.  Cotton  played  a  great  part  in  the  man- 
ufacture. It  was  estimated  that  Crefeld  made 
use  of  2,200,000  pounds  of  cotton,  8,000,000 
pounds  of  schappe  or  spun  silk,  and  8,800,000 
pounds  of  reeled  silk.  The  growing  industry  in 
the  United  States  in  the  manufacture  of  velvets 
has  decreased  the  output  at  Crefeld  very  notice- 
ably in  the  last  few  years.  From  one  half  to 
two  thirds  of  all  the  sil^c  goods  manufactured 


FRANCE. 


1900 

DiSCRIPTION 


Lyons 

Production 

Silk   piece  goods 

francs 


Silk 


All  France 

Export 
piece  goods  and 

ribbons 

Francs 


All    France 

Imports 

Silk  piece  goods  and 

Ribbons 

Francs 


All  silk  goods... 
All  silk  jacquard. 
Silk    mixed. 


jacquard. 

with    gold   and   silver. 


Mousselines,   gauzes,  grenadines  and  crepes. 
Tuiles,   laces,   and  confections 


172,500,000 

30,800,000 

114,850,000 

18,250,000 

6,300,000 

66,200,000 

43,450,000 

piece   goods   only 


75,122,000 

3,350,000 

88,049,000 


3,850,000 
87,817,000 
including  ribbons 


38,613,000 
7,541,000 


5,438,000 
io,4i8jOoa 
including  ribbons 


Total 


44i>35(>iO0o 


258,088,000 


62,010,000 


Distribution 


Imports  from 


To  United    Sutes 

To  England     

To  Germany    

To  Belgium     

To  Switzerland     

To  Turkey     

To  Spain    

To  Italy     

To  Austria-Hungary  • . . . 

To  Russia    

To  South    America     . . . 
To  all    other    countries. 


51,496,000 

115,111,000 

18,395,000 

12,336,000 

11,031,000 

5,963,000 

5,681,000 

2i959>ooo 

'•397,ooo 

805,000 

1,446,000 

31.S79.000 


10,383,000 
9,410,000 

18,154,000 


75^,000 
000 


754, 
176, 

'3>>34.oo<> 


Total 


358,088,000 


63,010,000 


Value  of  franc  in  United  States  currency  10.3  cents. 

The  exports  of  silk  goods  from  France  have  greatly  fallen  off  since  1870.  In  that  year  they  were 
134,352.873  francs,  to  the  United  States  alone,  and  to  all  countries  485,093,505  francs.  In  1870  France  ex- 
ported plain  silk  dress  goods  alone  to  the  value  of  over  350,000,000  francs. 

Additional  silk  production  in  France  in  1900  amounted  to  85,000,000  francs,  ribbons,  at  St.  Etienne,  and 
110,000,000  francs,  laces  and  novelties  at  Calais,  Le  Nord  and  Paris. 


Germany  is  next  in  importance  to  France  in 
silk  manufacture  in  Europe.  The  silk  industry 
was  established  in  Germany  first  at  Berlin.  The 
workmen  were  French,  going  from  France  about 
1685.  After  20  years,  however,  there  were  not 
more  than  1,000  looms.  Later,  in  order  to 
take  advantage  of  the  cheap  labor  offered  else- 
where, the  Berlin  manufacturers  went  to  Cre- 
feld, Elberfeld,  Barmen,  Weiser,  and  Ronsdorf. 
These  places  became  the  centres  of  the  industry. 
They  began  to  make  a  specialty  first  of  velvets 
and  next  of  ribbons  and  piece  goods  of  mixed 
materials.  The  total  of  the  looms  in  1844  was 
estimated  to  be  25,000.  After  a  decade  the  in- 
crease made  them  number  about  42,000.  In  1873 
they  counted  87,000.  The  product  in  1844 
amounted  to  about  $18,000,000,  or  72,000,000 
marks.  That  value  had  been  raised  in  1873  to 
180,000,000  marks,  or  $45,000,000.  Three  fifths 
of  the  product  was  then  in  velvets  and  plushes. 
When  15  more  years  had  come  and  gone  there 
were  in  1887,  at  Elberfeld,  Barmen,  Ronsdorf, 
and  the  Grand  Duchy  of  Baden  30,000  looms, 
making  goods,  chiefly  ribbons,  for  export  that 


at  Crefeld,  of  whatever  sort,  are  for  export, 
chiefly  to  England  and  the  United  States.  The 
loom  equipment  in  1901  at  that  manufacturing 
centre  was  11,939  power  looms  and  6,293  hand 
looms.  The  table  on  the  following  page  gives 
the  figures  of  silk  production  (piece  goods  and 
velvets)  in  Crefeld,  and  the  exports  and  imports 
for  all  Germany  in  190a 

Switserland. —  In  Switzerland,  the  first  silk 
power  loom  weaving  on  the  continent  on  the 
factory  system  was  inaugurated  by  the  Schwarz- 
enbachs  at  Adlisweil.  It  was  in  i860  that  the 
industrial  experiment  was_  successfully  tried  by 
waterpower.  The  enterprise  of  the  Schwarzen- 
bachs  finally  enlarged  the  plant,  but  there  are 
niany  difficulties  in  introducing  new  methods  in 
silk  weaving.  It  will  be  remembered  that  Vau- 
canson  was  set  upon  by  rival  weavers  at  Lyons 
in  1744,  and  soundly  beaten  for  his  temerity  in 
introducing  a  new  system  of  weaving.  Among 
the  familiar  difficulties  that  formerly  had  to  be 
overcome  in  the  successful  introduction  of  labor 
saving  mechanisms  may_  be  mentioned:  (i)  The 
natural  or  inherent  prejudice  by  the  'operative* 
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GERMANY. 

1900 
DncBunoH 

Crefeld 

Production 

Piece    goods,    silk 

mixed  and  velvets 

Marks 

All   Germany 
Exports 
Piece    goods,    silk 
mixed,    and    vel- 
vets 
Marks 

All   Germaay 

Imports 

Piece    goods    and 

silk  mixed 

Marks 

Piece  goods,  all  silk 

57.389,89s 

13,874.000 
88.733,000 

17,376,000 
4.133.000 

Silk    mixed 

Velvets  and  plushes 

24.943.044 

Total     

82.232,939 

103,607,000 

21,409,000 

Distribution 

Imports  from 

44.198.460 
2,136,880 

17,135.933 
3,817.036 
4,798,260 

10,146,371 

4,614,000 
1,471,000 
3,004,000 
9.857,000 

643,000 
3,504,000 

356,000 

Switzerland 

Austria-Hungary 

England 

France 

Italy 

Eastern   Asia 

Other   countries 

To  Austria-Hungary 



To  France     

To  other    European    countries 

To  other  than  European  countries 
including   United    States 

Total     

83,333,939 

21,409,000 

Distribution 
Marks 

To  United    States,   all  silk 

870,000 
19,861,000 
6,809,000 
7,317.000 
5,783,000 
41,137,000 
3,336,000 
3,673,000 
1,878,000 
5,072,000 
3,569,000 
2.934.000 
1 ,390,000 

To  France     both 

To  Belgium    and    Holland,   both.. 
To  Denmark,  Sweden,  Norway... 

To  Austria- Hungary,    both 

To  other  European  countries,  both 

Total 

102,607,000 

Value  of  mark  in  United  States  currency  33.8  cents. 

In  southern  Germany  there  are  3,653  power  looms,  which,  being  operated  by  Swiss  ownership,  are  commer- 
cially known  as  "  Swiss  Production.  The  value  of  this  production  in  1900  was  I7,6oo,ooo«  marks.  There  are 
also  a  number  of  silk  establishments  making  gloves,  knit  goods,  laces  and  passementerie  in  Saxony,  and 
umbrella  silks  in  other  parts  of  Germany,  concerning  whose  statistics  and  production  no  reliable  information 
is  available.  The  silk  ribbon  industry  at  Klberfeld  and  Barmen  is  likewise  for  the  same  reason  not  included 
an  foregoing  figures. 


class  against  any  and  all  new  systems.  (2)  The 
natural  longing  in  favor  of  the  old  ways  or  cus- 
toms. (3)  The  slow  advance  in  educating  oper- 
atives. (4)  The  unwillingness  of  operatives  to 
favor  a  factory  system,  which  through  system- 
atized control  and  discipline  enables  the  same 
operative  to  work  a  far  less  nimiber  of  hours 
and  for  better  pay  than  was  possible  under  the 
individual  or  independent  system.  These  prej- 
udices were  very  strong  40  years  ago  in  all 
countries.  In  England  the  male  operatives  rose 
en  masse  against  the  introduction  of  steam 
power  in  the  mills  and  factories.  On  the  conti- 
nent no  woman  could  withstand  the  opprobrium 
of  being  called  a  "factory  girl."  Even  in  pro- 
gressive Switzerland  progress  was  at  first  very 
slow  in  familiarizing  the  population  with  the 
new  method  of  weaving.  Switzerland  depends 
considerably  on  America  for  a  market  Like  the 
industry^  in  Germany,  the  silk  making  in  Switz- 
erland is  the  result  of  a  few  looms  scattered 
here  and  there  in  the  country  at  the  end  of  the 
18th  century.  The  operatives  combined  agricul- 
ture with  weaving.  The  centres  of  the  produc- 
tion finally  became  Ziirich  and  Basel,  the  latter 
devoted  to  ribbons.  In  1811,  Zurich  possessed 
7,000  looms,  producing  silks  valued  at  $1,000,- 
000 ;  in  1830,  the  return  was  9,000  looms ;  in 
l839>  15.000;  in  1855  the  number  of  looms  had 


risen  to  25,000;  in  1872,  to  27,000;  in  1883, 
about  30,000  were  scattered  in  the  canton  of 
Ziirich  and  the  neighboring  cantons  of  Zug, 
Schwyz,  and  Unterwalden.  Thereafter  the  num- 
ber of  hand  looms  began  to  decrease,  and  the 
number  of  power  or  mechanical  looms  to  in- 
crease. There  were  in  1871  only  920  mechan- 
ical looms;  but  that  ntunber  was  increased  in 
1881  to  3,151,  and  to  4,129  in  1885.  Since  then 
the  progress  has  been  constant.  In  1891  they 
numbered  7,173,  in  1895,  9,609,  and  in  1900, 
13,326.  Of  thisniunber  11,163  were  employed 
on  plain  and  twilled  weaves,  2,133  on  Jacquard 
weaves,  and  30  were  velvet  looms.  There  were 
also  8,563  power  looms  in  factories  beyond  the 
Swiss  frontier,  but  working  for  Swiss  firms. 
The  number  of  hand  looms  in  Switzerland  had 
decreased  in  1900  to  19,544,  and  2,309  additional 
were  in  factories  beyond  the  Swiss  frontier,  but 
working  for  Swiss  firms.  A  total  of  46,619  per- 
sons were  employed  in  1900,  24.816  being  em- 
ployed in  the  hand-weaving  branch  (but  many 
of  these  do  not  weave  during  the  summer 
months),  and  15475  in  the  power-weaving 
branch.  About  _4j00O  persons  are  employed  in 
the  throwing  mills,  2,000  in  silk  dyeing,  322  in 
silk  finishing  and  43  in  "conditioning*  houses. 
The  raw  materials  consumed  in  1900  were 
2,566,379  pounds  of  raw  silk,  26,506  pounds  of 
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'schappe"  or  spun  silk,  920,233  pound's  of  cotton 
yarns,  and  8,085  pounds,  of  wool  and  other  yarns. 
In  1900  the  exportation  of  silk  piece  goods 
from  Switzerland  was  $20,000,000.  The  con- 
sumers are  the  English,  French,  Americans,  and 
Germans;  about  $730,000  worth  goes  to  Austria. 
Belgium  and  Holland  together  take  $650,000. 
At  Basel  the  production  of  ribbons  amounted  in 
value  in  1846  to  20,000,000  francs;  in  1857,  to 
45,000,000;  in  1862,  31,000,000;  in  1872,  to 
65,000,000,  or  $13,000,000.  Later  the  production 
presented  considerable  variation,  and  the  fall 
was  often  to  30,000,000  francs  a  year,  due  to  the 
growth  of  the  manufacture  of  ribbons  in  the 
United  States.  But  the  annual  production  in 
Switzerland  of  broad  goods,  ribbons,  and  laces 
reached  a  value  in  1900  of  about  $38,000,000. 
The  exports  of  silk  piece  goods  from  Switzer- 
land have  shown  a  constant  increase  since  1890, 
with  the  exception  of  1893-4,  which  was  a  bad 
year  for  the  silk  industry  in  all  countries.  The 
mcrease  in  the  exports  since  1890  has  been  37 
per  cent.  Swiss  silk  manufacturers  concede 
that  95  per  cent  of  their  production  is  for  ex- 
port. The  following  table  shows  in  detail  the- 
production,  exports,  and  imports  of  silk  piece 
goods  in  1900: 


Genoa;  and  at  Turin  the  manufacture  includes 
a  variety  of  goods.  Sicily  is  devoted  chiefly  to 
the  manufacture  of  ribbons.  At  the  beginning 
of  the  17th  century  there  were  several  weaving 
shops  as  well  as  a  few  velvet  looms  in  Como, 
but  it  took  about  150  years  more  before  there 
was  an  improvement  worth  mentioning  in  the 
silk  industry.  In  the  province  of  Como  alone 
in  1900  there  were  32  manufacturers  with  3,965 
power  looms;  in  the  province  of  Milan,  7  man- 
ufacturers with  3,360  power  looms,  and  in  other 
provinces  of  northern  Italy  5  manufacturers 
with  795  power  looms.  The  total  Italian  output 
annually  was  reckoned  in  1901  the  equivalent  of 
about  $14,000,000,  the  loom  equipment  of  Italy 
being  8,490  power  looms  and  11,000  hand  looms. 
The  indicated  imports  and  exports  of  silk  piece 
goods,  etc.,  in  1901,  are  .shown  on  the  follow- 
mg  page.  The  value  of  the  exports  aver- 
age $6.00  per  pound,  and  the  value  of  the  im- 
ports $7.00  per  pound.  The  exports  of  silk 
fabrics  from  Italy  to  Great  Britain  have  greatly 
increased  in  recent  years,  having  more  than 
doubled  since  1897,  and  quadrupled  in  quantity 
since  1895.  It  is  evident  likewise  that  the  Ital- 
ians are  able  to  manufacture  more  successfully, 
as  their  silk  goods  exports  to  all  countries  were 


SWrrZERLAND. 


1900 
Dbscsiptioh 

Production 
Zurich  only- 
Silk  piece  goods 
Francs 

Export 

Piece   goods 

Francs 

Imports 

Silk  piece  goods 

Francs 

Silk   piece   goods .'. 

113,460,000 

9,404,621 

AH  sille  rtulF  and  shawls 

"•^5?:IJ6 

14.312.586 
4,289,605 

Spun  silk  stuffs «. 

Bolting     cloth 

Total    

113,460,000 

109,982,938 

9,404,621 

Distribution 

"6,579.780 

48,426,162 

•  S,|86,763 

6,625,975 

4.224.643 

3,304,121 

2,719,616 

7,926,273 

105.693.333 

4.289,60s 

To  United   States    

To  Great  Britain  and  Canada 

To  France 

To  Austria-rlungarr     

To  Central  and  South  America 

Total    

109.982,938 

Value  of  franc  in  United  States  currency  19.3  cents. 

At  Basel,  in  addition,  about  80,000,000  francs  worth  of  ribbons  are  now  produced  annually,  Great  Britain 
being  the  largest  consumer. 


Italy. —  It  is  estimated  that  Italy  now  em- 
ploys about  1,500,000  persons  in  her  sericulture. 
The  average  yield  of  raw  silk  is  about  10,000,000 
pounds  reeled  from  Italian  cocoons,  and  another 
2,000,000  pounds  adding  the  reeling  of  imported 
cocoons.  The  value  of  the  silk  crop  at  the 
prices  of  the  past  few  years  averages  $45,000,000 
to  $50,000,000.  About  80  per  cent  of  the  output 
is  exported  to  supply  the  silk  manufacturers  of 
France,  Switzerland,  Germany,  Russia,  Eng- 
land, and  the  United  States,  the  remainder  being 
consumed  in  the  silk  industry  at  home.  In 
Italy,  once  the  land  of  the  gorgeous  velvets  of 
Genoa,  the  damasks  and  brocades  of  mediaeval 
SiciW,  Venice,  and  Florence,  the  centre  now  is 
at  Como.  Velvets  are  still  made,  however,  in 
Vol.  20—38 


165  per  cent  greater  in  quantity  in  1901  than  in 
1895,  and  but  150  per  cent  greater  in  value. 

Great  Britain. —  The  earliest  historical  notice 
known  to  us  of  the  silk  manufacture  in  England 
is  contained  in  an  Act  of  Parliament  passed  in 
1363,  during  the  reign  of  Edward  III.,  making 
exception  to  certain  restrictions  named  in  the 
act  against  merchants,  shopkeepers,  and  manu- 
facturers in  favor  of  certam  employments,  silk 
being  one  of  the  number.  In  1454,  during  the 
reign  of  Henry  VI.  a  law  was  passed  protecting 
the  silk  women  of  London  agamst  the  importa- 
tion of  narrow  silk  fabrics,  such  as  ribbons, 
fringes,  trimmings,  and  embroideries.  In  1463 
a  further  act  prohibited  the  importation  o« 
laces,  ribbons,  silk,  fringes,  and  similar  goods. 
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ITALY. 


1901 

DESCKimOH 


Production 

Silk  piece  goods 

Francs 


Export 
Silk  piece  goods 


ft 
Kil 


juantity 
ilograms 


Value 
Lire 


Iciporta 
Francs 


Silk  piece  goods 

All  silk 

Black,    plain    

Black,  jacquard 

Colors,  glain   

Colors,   jacquard    

Mufflers  and  scarfs 

Plain    

Jacquard     

Silk  mixed  weaves 

Black,    plain    

Black  jacquard 

Colors,  plain 

Colors,  jacquard .^ 

Grenadine  and  chiffon  weave 

Plain    

Jacquard     

Spun    silk  weaves 

Wearing  apparel    

Velvets,      tulles,      plushes,      passemen 

terie,    etc 

Total    


70,000,000 


309,15a 
ia,9i5 

544,040 
63.815 


706 


121,562 
48,537 

535 

29.589 
44.629 


12,130,816 

878,220 

40,803,000 

5.424.275 


59.304 


1.943.55a 

4,862,480 
2.329.776 

37.450 

"195,036 
3,698,625 

2,709.913 


Silk  piece  goods 

10,357,000 

Laces,         ribbons, 

passementeries 

and  confections 

13,069,000 


70,000,000 


I. '73.974 


7S.499.839 


23,426,000 


Distribution 


To  United   States   .... 

To  Great  Britain    

To  Switzerland     

To  Germany    

To  Turkey     

To  Africa     

To  France     

To  Austria-Hungary     . 

To  MalU    

To  Belgium     

To  Spain    

To  Central   and   South 
To  all  other  countries. 


America. 


Kilograms 

48,278 

403.817 

185.452 

105,665 

105,274 

93,983 

75.386 

13,652 

4.398 

3.17s 

51,396 

56,551 

29.147 


Total 


1.173.974 


Value  to  each 
country  not  given 


Value  of  franc  and  lira  in  United  States  currency,   19.3  cents. 

There  is  a  considerable  interchange  of  silk  (thrown  and  raw  weaves),  from  Italy  to  France,   Switxerlaiul 
and  Germany,  to  be  dyed  and  finished  and  returned  again. 


The  weaving  of  jjlain  and  figured  silks  is  attrib- 
uted to  the  Flemish,  who  settled  in  the  country 
in  the  i6th  century.  The  silk  industry  of  Eng- 
land was  greatly  benefited  by  the  revocation 
of  the  Edict  of  Nantes,  it  being  estimated  that 
70,000  Huguenots,  many  of  whom  had  been  en- 
gaged in  the  fabrication  of  silks  in  France, 
sought  refuge  in  England.  There  was  a  time, 
during  the  first  half  of  the  19th  century,  when 
England  gave  every  promise  of  becoming  a 
very  formidable  rival  of  the  silk  industry  in 
France.  About  1800,  the  annual  consumption 
of  raw  and  thrown  silk  in  England  was  given 
as  900,000  pounds,  says  an  English  writer  in  the 
•National  Review,*  evidently  thoroughly  famil- 
iar with  the  facts  he  discusses.  This  quantity 
had  increased  in  1812  to  1,110,000  pounds;  and 
by  1823  had  doubled  that  amount.  Coventry 
then  had  7,000  working  looms;  Leek,  300  or 
400;  London,  24,000  hand  looms;  Macclesfield, 
5,000;  and  Manchester  probably  20,00a  But 
internal  dissensions  began;  disputes  between 
weavers  and  masters  were  followed  by  strikes 
and  consequent  distress.  The  supply  of  silk 
goods  was  inadequate,  and  the  demand  led  to 
wholesale  smuggling.  In  1826  the  duties  on 
raw  and  thrown  silk  were  g^reatly  reduced  and 


foreign  silks'were  allowed  to  be  imported  at  an 
ad  valorem  duty  of  30  per  cent.  Affairs  were 
more  prosperous  for  awhile.  The  imports  of 
raw  silk  rose  steadily  from  22,741  bales  in  1830 
to  112,757  bales  in  1857.  Meantime,  in  1846,  the 
duties  on  imported  silk  fabrics  were  still  further 
reduced  to  15  per  cent,  and  the  duties  on  raw 
and  thrown  silk  were  abolished.  In  1852,  agi- 
tation had  begun  for  the  repeal  of  the  duties  on 
French  silks;  and  27  of  the  silk  firms  of  Man- 
chester and  the  neighborhood  memorialized  the 
government  to  repeal  "not  partially  and  grad- 
ually® but  'totally  and  immediately*  ,the  duties. 
Those  manufacturers  were  prepared  to  meet  the 
consequences  whatever  they  might  be;  and  they 
maintained  that  they  were  fully  equal  to  the 
competition  which  would  ensue.  "Those  27 
firms,"  the  writer  declares  from  whom  these 
statements  are  taken,  "have  gone  one  and  all 
out  of  existence,  and  from  i860,  when  the  duties 
were  wholly  removed,  the  silk  trade  of  England 
has  suffered  a  painful  decline.  Instead  of  24,000 
looms  in  London  there  may  be  now  (in  1894) 
i.coo;  instead  of  60,000  operatives,  there  are 
something  under  4,000;  and  these  figures  ex- 
press also  the  sute  of  the  trade  at  Manchester 
and  Middleton  combined     In  1845  there  were 
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850  looms  in  Derby;  now  there  are  150.  In 
i860  there  were  8,8»  ribbon  looms  in  Coventry; 
now  there  are  less  than  1,500.  In  1851  the  popu- 
lation of  Coventry  was  86,801;  in  1881  it  was 
46,00a  At  Macclesfield  from  1841  to  1851  there 
were  5,000  to  6,000  looms,  which  number  in  30 
years  was  reduced  by  one  half.  In  Congleton  in 
1859  there  were  40  silk  throwsters,  and  now 
there  are  less  than  a  dozen.  This  decline  in 
manufactures  is  only  too  well  corroborated  by 
the  decline  in  the  imports  of  raw  silk  for  manu- 
facturing purposes.*  The  total  valuation  of  the 
annual  import  of  manufactured  silk  from  Euro- 
pean countries  in  1853  was  £2,000,000,  and  in 
1854  £2,225,000,  the  supply  being  chiefly  from 
France.  After  the  duty  was  removed  by 
the  Cobden  Free  Trade  Act  of  i860  the 
import  rose  in  1861  to  £6,000,000,  and 
in  1863  to  £6,639,115.  Ten  years  later 
it  stood  at  £10,065,378.  In  1894  the  total 
value  of  imported  silk  goods  footed  up  to  over 
£12,000,000.  In  1899  it  had  reached  £16,109,583. 
The  Cobden  Act  dispersed  the  silk  makers  of 
England.  Very  many  came  to  the  United  States. 
They  came  from  Spitalfields,  Coventry,  Macdes- 
fie!d,_  and  Manchester.  During  15  years  the 
English  manufacture  sustained  vigorously  the 
struggle  in  spite  of  the  constant  encroachment 
of  the  importation.  For  France  alone  the  im- 
portation of  silks,  which  under  the  regime  of 
prohibition  was  valued  at  5,000,000  francs,  and 
m  1832  represented  35,000,000,  next  attained 
more  than  100,000,000.  During  the  Franco- 
Prussian  war  in  1870  the  English  manufactur- 
ers made  some  slight  headway,  which  was  lost 
again  in  1873.  Although  societies  have  been 
organized,  technical  schools  opened,  and  all 
sorts  of  concerted  efforts  are  still  making  to  get 
back  the  lost  industry,  no  headway  has  thus  far 
been  observed  in  undoing  the  damage  inflicted 
by  the  free  trade  triumph.  In  1902  England  ap- 
pears as  the  greatest  consumer  of  French  silks 
of  any  foreign  country.  The  statistics  of  the 
industry  are  as  follows: 

GREAT  BRITAIN. 

Xumber  of  persona  employed  in  the  silk  industry 
decennially,  from  1851  to  1901. 


Year 


18;  I 
1881 
1861 
1871 
1891 


Males 


53.93* 
43.73a 
»9.»iS 
22,205 
10,098 


Females 


73,588 
53.738 
42,030 
28,937 


Total 


130.723 

116.320 

82,063 

64.835 

39,035 


Silk  dyers,  machinists,  and  many  others  whose  trade 
depends  on  silk  are  not  included  in  these  returns,  or  the 
numbers  would  be  much  larger. 


The  annual  production  of  silk  goods  in  Great 
Britain  now  is  estimated  to  be  about  £3ficx>,ooo 
or  $i5,ooo,ooa  To  illustrate  in  part  the  ex- 
change of  silk  fabrics  between  the  principal  silk 
manufacturing  countries  of  the  continent  and 
England  in  1900  the  following  tabulation  is  pre- 
sented : 


Great  Britain, 
imports    from 

1900 

Great      Britain, 
exports  to 

ii«,iii,ooofcs. 

48,426,162  fcs. 

41,127,000  fcs. 
'26,989,620  fcs. 

France 

Switzerland 

Germany 

Italy 

10,282,000  fcs. 
not  known 

2,404,800 
not  known 

'i',6s3,7B2  fcs. 

•Value  estimated.  The  reported  quantity  is  385,566 
Idlogranu  of  fabrics. 

The  value  of  Great  Britain's  export  of  duti- 
able silks,  chiefly  spun  silk,  to  the  United  States 
in  1900  was  $2,534,940,  and  in  1903  $1,864,021. 

Austria-Hungary. —  Seven  eighths  of  the  silk 
produced  in  Austria  is  for  home  consumption. 
The  production  in  1900  was  80,000,000  kronen, 
the  exports  9,892,000  kronen,  and  the  imports 
25,990,000  kronen.  Value  of  krone  in  United 
States  currency,  20.3  cents. 

Russia  possesses  modem  silk  establish- 
ments at  Moscow,  and  the  annual  output  of  the 
empire  (in  Europe)  is  about  $21,000,000  in 
value.  A  special  feature  is  the  weaving  of  gold 
and  silver  tissues,  together  with  brocades,  for 
sacerdotal  use  and  for  traffic  with  Central  Asia. 

Spain  produces  silk  goods  valued  at  $4,000,- 
000  on  an  average.  The  establishments  are  in 
Barcelona,  Valencia,  and  Grenada. 

Portugal,  Belgium,  and  Sweden,  each  and 
severally,  produce  a  few  silk  goods.  The  total 
values  of  their  products  present,  however,  no 
consideration  of  evident  importance  in  the 
world's  production. 

Asia  and  the  East. —  Like  much  else  in  the 
region  of  the  most  remote  civilization,  silk  fab- 
rication is  left  to  please  the  imagination  with  its 
history  and  its  modem  _  condition.  With  the 
Turk  in  particular,  both  in  Europe  and  in  Asia, 
the  manufactured  product  of  silk  appears  to  be 
quite  an  unknown  quantity.  He  uses  most  of.it 
himself.  His  looms  are  primitive  and  the  de- 
signs are  very  oriental.  It  is  not  easy  to  esti- 
mate the  amount  of  silk  goods  produced.  There 
are_  no  statistics  given  under  oflicial  authority 
which  can  be  obtained.  The  annual  imports  of 
silk  fabrics  are  about  $3,000,000.  The  domestic 
production  is  possibly  one  half  that  amount. 

India. —  The  silk  industry  of  India  is  known 
chiefly  by  the  foulards,  or  corahs,  sent  to  Eu- 


GREAT  BRITAIN. 

Comparative  table  of  Board  of  Trade  returns  for  imports  of  raw,  thrown  and  waste  silk,  and  manufactured 
silk  goods  —  1858-60  and  1900-3. 


Imports 


Raw    (lbs.)    ... 
•Thrown    (lbs.) 
Waste    (cwts.) 
Goods    (value) 


1858 


6,277,576 

358,269 

16,765 

£2,111.819 


1859 


9,920,891 

327.462 

20,808 

£2.655.357 


i860 


9,178,647 

224.335 

•7.435 

£3,346,119 


Raw  (lbs.)   

Thrown   and  spun. 

Waste  (cwts.)    

Goods  (value)   . . . . 


1900 


1.413.320 

664,641 

60,720 

£14,281,250 


1901 


1,322,840 

624.859 

48.162 

£13,030,321 


1902 


1,252,848 

803,964 

5S.7S2 

£13,416,400 


1903 


ti,ia9,930 

662,677 

66,782 

£12,663,771 


•There  were  probably  no  imiwrts  of  spun  silk  at  this  date. 
tLowest  import  of  raw  silk  since  1816. 


Digitized  by 


Google 


WORLD'S  SILK  INDUSTRY 


rope.  Benares  and  its  district  form  the  most 
important  centre  of  the  manufacture,  though 
silk  is  made  in  nearly  all  the  provinces  of  India. 
The  industry  is  largely  for  domestic  consump- 
tion ;  and,  it  should  be  added,  less  goods  are 
produced  at  a  low  price  than  formerly,  because 
the  population  has  adopted  the  use  of  cottons 
and  woolens  made  in  England.  Silks  have  be- 
come more  exclusively  for  the  rich.  The  manu- 
facture in  India  of  silk  mixed  with  other  stuffs 
is  said  to  be  considerable. 

In  _  British  India  great_  atention  has  been 
given  in  recent  years  to  raising  native  or  Tussah 
silk.  The  most  improved  reeling  processes  and 
highly  skilled  reelers  are  employed,  but  the  ex- 


port output  cuts  no  commercial  figure  of  im- 
portance at  this  writing  outside  of  about  600,000 
pounds  annually  to  England,  France,  and  Italy. 
China. —  In  all  the  villages  of  the  great  em- 
pire there  are  dense  populations  composed  of 
artisans  and  agricultural  laborers.  With  these 
the  weaving  of  silk  in  the  household  has  been 
practised  from  generation  to  generation.  No 
official  statistics  are  collected  of  their  products. 
In  1883  it  was  estimated  that  the  number  of 
looms  should  be  at  least  reckoned  at  350,000, 
and  the  product  at  300,000,000  francs,  or 
$60,000,000.  The  exports  include  taffetas,  fou- 
lards, satins,  serges,  and  crepes;  but  it  was  re- 
ported, after  the  sacking  of  the  summer  palace 


JAPAN. 


Peodvctxon,  1903 

Kins 

Pounds 

Yens 

Value  in  U.  S. 
gold 

io,94<>>i69 
8,697,706 

4,789,287 

14,468,373 

11,502,716 

5.88o,S67 

6,333.^32 

not  given 
74.667.331 

*4.'468,76i 
76,94 '.003 

not  given 
$  37.'84.330 

Amount  of  production  of  Noshi    waste*  etc 

2,225,526 
38,316,619 

Amount  ox  production  silk  tissues  190a 

Amount  of  production  in  four  largest  weaving 

No     I    Kioto 

'9.034.985 

5,640,097 

9,479.422 
7.285.454 
4,018,236 
2,808.768 

No.  2  Fukui  

The  1 8th  statistical  report  published  by  the  Department  of  Agriculture  and  Commerce  of  Japan,  1903. 
Value  of  yen  in  United  States  currency,  49.8  cents;   kin,  1.3225  pounds. 

Export  of  silk  and  silk  tissues  in  years  1902-3 

ExfOaTS  ^  DSSCBIPTXON 

1902 

1903 

Yens 

U.  S.  gold 

Yens 

U.  S.  gold 

20,234,4'0 

51,636,645 
4,988,421 
1,694,271 
4,019,524 

82,573.271 

$10,076,736 

25.7'5.049 

2,484,234 

843.747 
2,001,723 

$41,121,489 

I7.738,0'4 

1,997,802 
4.993.669 

81^20,376 

$8,833,531 

23,925.221 

Others    

4,306,843 

Silk  Noshi  waste  

2.;iJ:i:i 

Total  silk  materials 

$40,347,347 

41,160 

23,462,664 

1,222,742 

2,672,887 

478.686 

3.' 54.236 

73.895 

274.56° 

31,380,830 

"3.954.'°' 

$20,498 

11,684,406 

608,925 

1,331,100 

238,386 

I.570.809 

36,799 

136,73° 

$15,627,653 

$56,749,142 

156,922 

24,886,460 

2,624,017 

1.000,386 

423.743 
2,938.420 

i68!ll5 
32,281,011 
"3.70' .387 

$78,147 
12.393.458 

1,306.760 

498.192 

211,024 

1.463.333 

41.034 
83.995 

$16,075,943 

Total  exports    

$56,623,290 

The  Foreign  Trade  of  Japan,  published  by  the  Department  of  Finance  of  Japan,  1904. 


Imports  of  si 

k  and  silk  tissues  in  years  1902  and  1903. 

Imports  —  Description 

1902 

1903 

Yens 

U.  S.  gold 

Yens 

U.  S.  gold 

546,365 
1.382 

955.275 
7,109 

$272,0,0 

475.727 
3.540 

$752,045 

927,018 
6,778 

596,725 
2,934 

I.533.45S 

$461,655 

Raw  silk                          

3.375 

297.169 

1.46' 

Total  silk  materials  

1,510,131 

$763,660 

84,187 
37,529 

122,3" 
631.233 

7'. 582 

18,689 
60,9" 

$471,527 
$1,223,572 

45.360 
19.936 
36.407 
265,372 
40,060 

$22,589 
0,928 
18.131 

132.'5$ 

All  other  silk  tissues   

19.950 

946.842 
2,456.973 

407,'35 
«. 940,590 

$202,753 

$966,413 
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of  the  emperor  during  the  war  in  1894,  that  the 
Chinese  manufacture  of  silks  and  velvets  was 
displayed  in  a  way  not  familiar  to  the  European. 
The  best  of  everything  had  been  retained  within 
the  empire.  It  was  estimated  in  1902,  that  the 
Chinese  silk  industry  consumes  annually  about 
18,600,000  pounds  of  raw  silk,  or  say  55  per  cent 
of  the  estimated  production  by  China.  This  esti- 
mate would  indicate  a  probable  annual  value  of 
production  of  silk  stuffs  in  China  of  ^7o,ooofioo 
or  upward. 

Japan. —  In  Japan  silk  factories  are  estab- 
lished in  many  provinces.  The  greatest  number 
are  in  Kioto,  m  the  province  of  Yamashiro, 
notable  for  taffetas,  brocades,  and  crepes.  Next 
in  rank  is  Kiriu  in  the  province  of  Joshu, 
Gunma  prefecture.  Published  statistics  in  1900 
stated  that  there  were  382,000  hand  looms  em- 
ployed in  the  several  textile  industries  in  Japan. 
Among  these,  though  details  are  not  given,  it 
was  estimated  the  silk  looms  numbered  40,000. 
Half  of  the  output  was  attributed  to  Kioto,  and 
one  quarter  to  Kiriu.  Like  Italy,  Japan  devotes 
more  attention  to  raising  silk  than  to  manufac- 
turing the  raw  product  In  December  1902  an 
estimate  placed  the  production  of  Japan  _  at 
16,093,580  pounds,  and  the  domestic  consumption 
at  6,613,800  pounds,  or  say  41  per  cent  of  the 
production.  According  to  the  returns  of  the 
Department  of  Agriculture  and  Commerce  of 
Japan  in  1903,  the  raw  silk  production  of  Japan 
m  1902  was  10,940,169  kin  (1.3225  pounds),  say 
14468,373  pounds.  The  amount  reported  as  ex- 
ported was  8,697,706  kin,  showing  a  domestic 
consumption  of  say  3,000,000  pounds  in  that 
year.  Undoubtedly  there  is  a  considerable  quan- 
tity of  waste  silk  entering  into  the  production  of 
silk  tissues  in  Japan,  for  the  reported  produc- 
tion of  silk  tissues  in  1902  amounts  to  76,941,003 
yen,  say  $38,316,619.  The  output  of  production 
of  silk  tissues  in  the  four  largest  weaving  dis- 

suMMARY  or  world's  production  and  consump- 
tion OF  raw  silk  for  the  ybar  1902 : 


COUNTKIIS 


Europe — France    

Italy    

Switzerland    

Spain   

Austria    

Hungary    

Russia    and    Cau- 
casus     ,, 

Bulararia,      Scrvia, 

Rumania    

Greece  and  Crete. 
Salonica,  Adriano- 

-P'e    

Germany 

England 

AncnM  —  United  States  . .. 

Asia  •»  Bnitia    

Syria    

Persia    

Turkestan    

China    

China,  Canton   

Tapan    

India    

Tonquin  and  Annam. 

Africa  —  Eg^pt    

Tripoli     and     Mo- 
rocco     

^^  Algeria  and  Tunis. 

Other  countries  and  balance. 


Total 


Production 
Pounds 


i,S43,M0 
9,726,695 
110,33a 
180,777 
449.738 
a53.539 

881,840 

194,005 
133,376 

440,930 


881,840 

992,070 

737.518 

1.807,773 

34,867,888 

8,818,400 

16.093,580 

2.645.530 

3,204,600 


73.953,418 


Consumption 
Pounds 


8,8i8,Aoo 
3,304,600 

3.4 « 7. 1 30 

440,930 

«.598,335 

3,086,440 


33.069 


6, 1 73,880 

t. 763,680 

10,803,540 

110,330 

320,460 

363.759 

». 543,230 

14,186,601 

4,409,300 

6,613,800 

3,086,440 

1,984,140 

396,838 

330,460 

•65.345 

•■3J3.94« 


72.952,418 


V.   B. —  Chinese  Tussah  silks  are  included. 


tricts  amounted  in  igo2  to  $23,591,880.  The  ex- 
ports of  silk  tissues  in  the  same  year  amounted 
to  $15,627,653.  We  must  therefore  conclude 
that  the  reported  production  of  raw  silk,  and  of 
noshi  waste,  etc.,  are  understated  in  the  accom- 
panying official  reports,  for  the  reason  that  the 
actual  production  is  beyond  the  reach  of  the 
statistical  authorities  of  Japan.  The  latest  re- 
turns regarding  the  silk  trade  of  Japan,  produce 
tion,  exports,  and  imports,  are  appended. 
See  Silk,  Manufacture  of. 

Franklin  Allen,  C.  P.  A., 
Secretary  Silk  Association  of  America. 

Worm-eating  Warbler,  a  small,  ground^ 
keeping  warbler  (q.v.)  of  the  United  States 
(,Helmitheros  vermivortts) ,  breeding  commonly 
in  the  woods  of  the  eastern  part,  and  migrating 
In  winter  to  Central  America.  It  is  $^2  inches 
long,  olive-green  above,  yellowish-white  below, 
the  distinguishing  specific  mark  being  three 
black  stripes  on  the  buffy  crown.  Its  song  is 
a  faint  thrill,  heard  most  often  in  hilly  wood- 
lands, where  the  bird  hunts  for  caterpillars  and 
similar  food  among  the  lower  branches  of  the 
bushes  or  upon  the  ground.  Its  nest  is  con- 
structed with  great  skill  in  some  little  natural 
cavity  of  a  hillside,  and  is  cleverly  hidden  under 
an  arch  of  twigs  and  old  leaves,  so  disposed  as 
to  well  conceal  the  white,  red-speckled  eggs. 
The  mother  uses  the  trick  common  to  so  many 
ground-building  birds,  of  feigning  lameness, 
fluttering  ahead  of  the  intruder  in  a  frantic  at- 
tempt to  draw  him  away  from  the  nesting-place 
in  vain  pursuit  of  herself. 

Worm-seed,  the  flower-heads  of  certain 
species  of  Artemisia  (q.v.)  used  as  a  vermifuge. 
See  also  Erysimum  ;  Goosefoot. 

Worm-shell,  one  of  the  curiously  uncoiled 
and  distorted  gastropod  mollusks  of  the  marine 
family  Vermetidx,  whose  shells  might  easily  be 
mistaken  for  the  tubes  of  annelids,  such  as 
Serpula.  They  are  free  and  spiral  in  early  life, 
and  crawl  about  like  ordinary  gastropods,  but 
they  afterward  settle  down  and  become  attached 
to  stones,  etc.,  for  the  remainder  of  their  lives. 
The  animals  are  worm-like,  with  a  short  probos- 
cis, horny  jaws  and  radula,  and  two  short  tenta- 
cles. When  they  become  stationary  the  foot, 
being  of  no  further  use  as  a  locomotive  organ, 
becomes  modified  into  an  organ  of  attachment, 
and  the  shell  stretches  out  irregularly.  The 
species  are  not  numerous  and  occur  mainly 
within  the  tropics. 

Wormeley,   werm'li,   Katharine   Prescot^ 

American  author  and  translator:  b.  Ipswich, 
England,  14  Jan.  1830.  She  was  the  daughtrf 
of  an  English  rear  admiral  and  a  niece  of  Com- 
modore Edward  Preble  of  the  American  navy, 
and  came  to  the  United  States  in  girlhood.  Sh<r 
was  engaged  in  the  relief  of  Union  soldiers  dur- 
ing the  Civil  War  and  was  connected  with  the 
United  States  Sanitary  Commission.  She_  .is 
most  widely  known  as  a  translator  of  Honore  de 
Balzac's  novels  in  40  volumes  (1883-97);  of 
Moliere  in  6  vols.  (1892);  and  of  the  Due  de 
Saint-Simon's  <  Memoirs'  (1898-1901)  ;  and  is 
the  author  of  'Letters  from  Headquarters  dur- 
ing the  Peninsular  Campaign'  (1862);  <The 
Other  Side  of  War>  (1888)  ;  <Life  of  Balzac> ; 
'The  United  States  Sanitary  Commission* 
(1863). 
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Worms,  vorms,  Germany,  a  town  of 
Hesse-Darmstadt,  on  the  Rhine,  nine  miles 
northwest  of  Mannheim.  The  town  is  irregu- 
larly built  and  has  remains  of  its  mediaival  walls 
and  ramparts.  Its  principal  building  is  the 
cathedral,  completed  and  consecrated  in  iioi,  a 
noble  Romanesque  structure  with  four  elegant 
towers,  two  domes,  a  double  choir,  and  a  flam- 
boyant isth  century  Gothic  portal.  The  interior 
«s  357  feet  long,  87  feet  wide,  across  the  tran- 
septs 117  feet,  and  is  very  imposing  from  its 
grand  simplicity.  On  the  north  side  of  the 
cathedral  is  the  site  of  the  Bischofshof  or  epis- 
copal palace,  the  seat  of  the  celebrated  Diet  of 
Worms  in  April  1521.  It  was  destroyed  by  the 
French  in  1689,  and  again  in  1794.  On  its  mas- 
sive red  sandstone  substructure  the  Heil'sche 
Haus  has  been  erected  in  the  rich  Renaissance 
style.  The  restored  church  of  Saint  Martin,  and 
the  Church  of  Saint  Paul  secularized  as  a  mu- 
seum, are  also  of  notable  ecclesiastical  archi- 
tecture. Outside  the  town  stands  the  Lieb- 
frauenkirche  (dating  from  the  iSth  century), 
which  gives  its  name  to  the  Liebfrauenmilch,  a 
much-esteemed  wine  grown  in  the  vicinity.  The 
finest  monument  in  Worms  is  that  to  Luther, 
erected  from  Rietschel's  designs  in  1868  at  a 
cost  of  $85,000.  Worms  is  a  considerable  river 
port  with  a  good  harbor  and  an  active  shipping 
trade.  The  principal  industries  of  Worms  are 
the  manufacture  of  patent  leather,  tobacco,  beer, 
soap,  and  amber  wares.  Worms  is  one  of  the 
most  historical  towns  of  Germany.  It  was 
known  to  the  Romans  as  Borbetomagus,  and 
later  as  Augusta  Vangionum,  the  capital  of  the 
Vangiones.  It  was  destroyed  by  Attila  and  re- 
built by  Chlodwig  in  486.  After  the  partition 
of  the  empire  among  the  sons  of  Ludwig  the 
Pious,  Worms  became  a  German  free  town  un- 
der the  protection  of  the  Elector  of  the  Pala- 
tinate. Already  in  1255  it  belonged  to  the  Con- 
federation of  Rhenish  towns,  and  it  contained  in 
the  time  of  Frederick  Barbarossa  70,000  inhab- 
itants. It  was  the  seat  of  many  Imperial  Diets, 
most  famous  that  under  Karl  v.,  which  Luther 
made  memorable  to  the  world.  In  1632  the 
suburbs  of  the  town  were  leveled  by  the  Swed- 
ish Colonel  Haubold,  and  in  1689  the  town  itself 
was  ruthlessly  destroyed  by  Melac  and  the 
young  Due  de  Crequi  under  the  orders  of  Louis 
XIV.  In  September  1792  part  of  it  was  leveled 
by  the  French  under  Custine ;  at  the  peace  of 
I  Limeville  in  1801  it  was  given  to  France.  The 
peace  of  Paris  in  1814  gave  it  back  to  Germany, 
and  the  Vienna  Congress  in  1815  to  Hesse- 
Darmstadt. 

Worms,  any  of  many  elongated  jointed 
animals ;  the  term  has  no  more  definite  significa- 
tion or  limits  than  has  Vermes  (q.v.).  Exam- 
ples of  what  may  most  properly  be  called  worms 
are  earthworms^  leeches,  marme  annelids,  and 
the  parasitic  flatworms,  roundworms,  etc.,  espe- 
cially such  as  infest  the  intestinal  tract.  These 
are  described  elsewhere,  under  their  names. 
See  also  Parasites. 

Worm'wood,  a  perennial  herb  (Artemisia 
absinthium)  of  the  order  Composite.  It  is  a 
native  of  Europe  and  northern  Asia,  whence 
it  has  been  introduced  into  other  countries  by 
way  of  gardens  in  which  it  was  formerly  culti- 
vated for  domestic  medicine.  The  plant  grows 
about  three  feet  tall,  is  spreading,  bears  silky, 
pinnatifid   leaves   and   yellow   flowers  in  heads 


arranged  in  racemes.  All  parts  of  the  plant  are 
intensely  bitter,  on  which  account  they,  the 
leaves  especially,  have  been_  used  for  flavoring 
drinks.  Wormwood  is  cultivated  to  some  ex- 
tent for  the  manufacture  of  absinthe  (q.v.),  of 
which  it  forms  one  of  the  most  important  in- 
gredients and  which  is  named  from  it.  See 
Artemisia. 

Wor'num,  Ralph  Nicholson,  English  art 
critic:  b.  Thornton,  Northumberland,  29  Dec. 
1812;  d.  Hampstead,  Middlesex,  15  Sept.  1877. 
He  was  educated  at  University  College,  London, 
and  between  1834  and  1839  studied  painting  and 
the  fine  arts  in  the  principal  continental  cities. 
Having  practised  portrait  painting  for  some 
years  in  London,  he  devoted  himself  principally 
to  the  literature  of  his  profession.  In  1848  was 
appointed  lecturer  on  ornamental  art  in  the  gov- 
ernment schools  of  design,  and  in  1852  librarian 
and  keeper  of  casts  in  the  department  of  art 
into  which  they  were  constituted.  In  1855  he 
was  made  keeper  and  secretary  of  the  National 
Gallery.  He  published  'History  of  Painting, 
Ancient  and  Modern'  (1847) ;  'Epochs  of 
Painting*  (i860) ;  'Analysis  of  Ornament* 
(1856)  ;  'Life  and  Works  of  Hans  Holbein> 
(1867). 

Woronzoff,  vor'on-zof,  Michael  Semeno* 
vitch.  Prince,  Russian  statesman  and  general: 
b.  Moscow  17  May  1782;  d.  Odessa  18  Nov. 
1856.  He  was  educated  in  England,  where  his 
father  was  Russian  ambassador,  entered  the 
Russian  army  in  1801,  served  against  the  Turks, 
and  distinguished  himself  in  the  war  with 
France.  He  was  severely  wounded  at  Borodino 
and  commanded  the  cavalry  at  the  battle  of 
Leipsic  in  October  1813.  Ten  years  later  he  was 
named  governor  of  New  Russia  and  Bessarabia, 
and  in  1844  governor  of  the  Caucasus.  He  car- 
ried on  the  war  with  the  mountain  tribes,  and 
took  Shamyl's  stronghold,  Dargo,  18  July  1845. 

Worship,  the  act  of  paying  divine  honors 
to  the  Supreme  Being;  or  the  reverence  ot 
homage  paid  to  Him  in  religious  exercises,  con- 
sisting in  adoration,  confession,  prayer,  thanks- 
giving, and  the  like.  The  homage  paid  to  idols 
or  false  gods  by  pagans ;  idolatry  of  inferiors. 
Obsequious  or  submissive  respect;  unbounded 
admiration ;  as,  hero  worship.  Also  a  title  used 
in  Great  Britain  and  some  British  colonies  in 
addressing  certain  magistrates.    See  Religion. 

Worsteds,  wust'ed  or  wur'sted,  are  varie- 
ties of  woolen  yarn  or  thread,  spun  from  long- 
staple  wool  which  has  been  combed,  and  which 
in  the  spinning  is  twisted  harder  than  ordinary. 
It  is  knit  or  woven  into  stockings,  carpets,  etc. 
The  name  is  derived  from  Worsted,  a  village  in 
Norfolk,  where  it  is  supposed  to  have  been  first 
manufactured.  See  Textile  Industries,  Amer- 
ican. 

Wort,  the  saccharine  liquid  obtained  by 
the  action  of  malt  on  a  mixture  of  water  and 
crushed  barley,  corn,  or  other  grain,  the  whole 
being  known  as  the  "mash."  The  water  ex- 
tracts the  maltose  and  dextrine  from  the  malt 
and  allows  the  diastase  to  act  on  the  starch  of 
the  grain,  changing  it  also  to  maltose  and  dex- 
trine. The  pectase  of  the  malt  at  the  same  time 
changes  the  grain  proteids  to  soluble  peptones. 
Care  must  be  taken  of  the  temperature  and  the 
dilution  of  the  mash  in  order  to  obtain  the  bes' 
results.    Worts  are  of  various  kinds,  depending 
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on  the  grain  used  and  the  temperature  given  it. 
Some  are  fermented  to  beer,  ale,  porter,  and 
like  beverages,  while  other  forms  are  fermented 
to  a  mash  that  is  distilled  for  alcohol  or  whiskey. 

Worth,  werth,  Charles  Frederick,  Anglo- 
French  dressmaker:  b.  Bourne,  Lincolnshire, 
England,  1825;  d.  Paris  11  March  l89S-  Re- 
moving to  Paris  in  1846,  he  started  there  an 
establishment  for  the  making  of  fashionable 
costumes.  He  was  eminently  successful  as  a 
•designer  and  his  establishment  in  the  Rue  de  la 
Paix  became  the  leading  emporium  of  fashion 
for  Europe  and  the  United  States,  employing 
1,200  persons. 

Worth,  William  Jenkins,  American  gen- 
•eral:  b.  Hudson  County,  N.  Y.,  I  March  1794; 
d.  San  Antonio,  Texas,  7  May  1849.  He  re- 
ceived an  ordinary  education,  and  when  the 
War  of  1812  broke  out  enlisted  as  a  private 
soldier,  rising  to  the  rajik  of  captain  in  1815. 
He  was  instructor  of  infantry  tactics  and  com- 
mander of  cadets  at  West  Point  i8ao-8  and  in 
18;^  became  colonel  of  the  8th  infantry.  In 
1840  he  was  sent  to  serve  in  the  war  against 
the  Florida  Indians,  and  in  1841  took  the  chief 
•command.  He  was  successful  in  repeated  and 
severe  conflicts  with  the  savages,  whereby  the 
war  was  brought  to  a  close,  and  in  August  1842 
was  brevetted  a  brigadier-general  for  gallantnr 
and  distinguished  services.  In  the  war  with 
Mexico,  at  the  battle  of  Monterey  23  Sept.  1846, 
lie  bore  a  very  important  part.  As  it  was  im- 
i)ossible  to  communicate  with  the  coramander- 
m-chief,  Worth  was  obliged  to  act  independently 
throughout  the  battle.  He  carried  the  forts 
■commanding  his  line  of  approach,  stormed  the 
bishop's  palace,  and  had  fought  his  way  through 
the  streets  nearly  to  the  great  plaza,  when  the 
town  capitulated  to  Taylor,  approaching  from 
the  other  side.  For  these  achievements  Worth 
was  brevetted  a  major-general,  and  received  a 
sword  from  Congress.  He  was  also  distin- 
guished at  Cerro  Gordo,  Puebla,  Churubusco, 
Molino  del  Rey,  and  at  the  storming  of  the  City 
of  Mexico.  A  monument  was  erected  to  his 
memory  by  the  city  of  New  York,  at  the  junc- 
tion of  sth  Avenue  and  Broadway,  where  his 
remains  are  interred. 

Worth,  William  Scott,  American  general: 
b.  Albany,  N.  Y.,  6  Jan.  1840;  d.  Clifton,  S.  I., 
16  Oct.  1904.  Entering  the  Union  army  as  2d 
lieutenant  in  1861,  he  became  captain  in  1866; 
lieutenant-colonel  of  the  13th  infantry  in  1894, 
and  colonel  in  September  1898.  He  accom- 
panied the  army  to  Cuba,  and  during  the  as- 
sault on  San  Juan  Hill,  i  July  1898,  was  severely 
wounded.  He  was  promoted  brigadier-general, 
U.  S.  A.,  in  the  following  November,  and  was 
retired  a  week  later. 

WSrth,  vert,  Germany,  a  village  in  Alsace, 
•at  the  confluence  of  the  Sauerbach  and  Sulzbach 
rivers,  10  miles  southwest  of  Weissenburg.  It 
is  celebrated  as  the  place  where  the  Frendi  on 
■6  Aug.  1870  met  their  first  great  defeat  in  the 
Franco-German  war  (q.v.). 

Worthen,  wer'fhen,  William  Ezra,  Ameri- 
-can  civil  engineer:  b.  Amesbury,  Mass.,  14 
March  1819;  d.  New  York  2  April  1897.  After 
graduation  from  Harvard  in  1838,  he  began  the 
practice  of  civil  engineering,  and  until  1848  was 
employed  chiefly  with  surveys  connected  with 
the  Boston  water-supply,  and  in  other  hydraulic 
■works.    He   desig^ned    and   constructed    several 


mills  in  Lowell,  in  1849  began  architectural 
work  in  New  York,  was  made  engineer  of  the 
New  York  &  New  Haven  railway,  and  in  1854 
its.vice-president.  After  1854  he  was  busily  em- 
ployed as  a  practising  and  consulting  engineer, 
being  frequently  retamed  as  an  expert  in  mat- 
ters relating  to  the  planning,  construction,  or 
improvement  of  sewage  and  water  systems.  He 
was  chief  engineer  of  the  first  rapid  transit  com- 
mission of  New  York,  and  in  1890-1  cflief  engi- 
neer of  the  Chicago  main  drainage  canal.  In 
1887  he  was  president  of  the  American  Society 
of  Civil  Engmeers.  Besides  official  reports,  he 
published:  'Cyclopaedia  of  Drawing*  (1857); 
'First  Lessons  in  Mechanics'  (1862);  and 
'Rudimentary  Drawing  for  Schools*  (1863). 

Worthing,  wer'fhtng,  England,  a  watering- 
place  in  Sussex,  12  miles  west  of  Brighton ; 
with  good  streets,  handsome  terraces,  crescents, 
and  villas,  splendid  hotels,  baths,  smooth  sands, 
a  beautiful  esplanade,  libraries,  a  literary  insti- 
tution, reading-rooms,  and  assembly-rooms. 
Fruit-growing  is  an  important  industry  of  the 
town. 

Worthington,  wir'fhing  ton,  George, 
American  Protestant  Episcopal  bishop :  b.  Lenox, 
Mass.,  14  Oct.  1840.  He  was  graduated  from 
Hobart  College  in  i860  and  from  the  General 
Theological  Seminary  in  1863.  He  took  priest's 
orders  in  1864,  was  rector  of  St.  John's  Church, 
Detroit,  1868-85,  and  was  consecrated  bishop  of 
Nebraska  in  1^5. 

Worthington,  Henry  Rossiter,  American 
inventor:  b.  New  York  17  Dec.  1817;  d.  Tarry- 
town,  N.  Y.,  17  Dec.  1880.  In  1840  he  began  a 
series  of  experiments  with  steam  for  the  pro- 
pulsion of  canal  boats,  soon  afterward  devised 
a  small  steam  pump  to  be  used  in  the  main- 
tenance of  the  water  supply  in  the  engine  boiler, 
and  in  1841  patented  an  independent  feed  pump 
which  developed  into  the  direct-acting  steam 
pump  that  he  patented  in  1849.  Subsequently 
he  built  in  Savannah,  Ga.,  the  first  direct-acting 
compound-engine  ever  used  in  waterworks ;  in- 
vented the  duplex  pump,  and  devised  various 
improvements  in  steam  and  hydraulic  machinery. 

Worthington,  Minn.,  village,  county-seat 
of  Nobles  County;  on  the  Burlington,  C.  R.  & 
N.  and  the  Chicago,  M.,  St.  P.  &  O.  R.R.'s; 
nearly  100  miles  northeast  of  Sioux  City,  la. 
It  is  in  an  agricultural  section.  It  has  flour 
mills,  grain  elevator,  stock-yards,  and  machine 
shops.  The  three  banks  have  a  combined  capi- 
tal of  $1 25,00a  The  village  has  a  high  school 
established  in  1883,  and  a  public  library.  Pop. 
2,600. 

Wotton,  wot'on.  Sir  Henry,  English  diplo- 
mat and  poet:  b.  Boughton  Malherbe,  Kent,  30 
March  1568;  d.  Eton  December  1639.  He  was 
educated  at  Oxford,  and  having  studied  civil 
law  '.inder  an  eminent  Italian  professor,  became 
proficient  in  the  Italian  language.  He  visited 
all  the  principal  countries  of  the  Continent  1589- 
97,  and  on  his  return  was  secretary  to  the  Earl 
of  Essex.  On  the  fall  of  that  nobleman  he 
went  to  Florence,  where  he  composed  a  treatise, 
printed  after  his  death,  entitled  'The  State  of 
Christendom.*  The  Grand  Duke  of  Tuscany 
having  intercepted  some  letters  disclosing  a  plot 
to  take  away  the  life  of  James,  king  of  Scotland, 
engaged  Wotton  to  carry  secret  intelligence  of 
it   to  that   prince.    This   service  he   ably  per- 
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formed  in  the  character  of  an  Italian,  and  when  application  of  hard,  blunt,  obtuse  bodies  to  the 
lames  came  to  the  English  crown  he  sent  for  soft  parts,  all  those  common  injuries  called 
Wotton,  knighted  him,  and  in  1604  employed  gunshot  wpunds  (q.v.).  Many  bites  rank  also 
him  as  an  ambassador  to  the  Republic  *of  as  contused  and  lacerated  wounds.  In  short, 
Venice.  As  Wotton  passed  through  Augsburg,  every  solution  of  continuity  which  is  suddenly 
being  desired  to  write  in  an  album,  he  wrote  in  produced  in  the  soft  parts  by  a  blunt  instru- 
Latin  that  *an  ambassador  is  a  good  man,  sent  ment  or  weapon  which  has  neither  a  sharp  point 
to  lie  abroad  for  the  good  of  his  country.*  This  nor  edge  must  be  a  contused,  lacerated  wound, 
innocent  ^ally  was  represented  as  a  state  maxim  _  Poisoned  wounds  are  those  which  are  com- 
sanctioned  by  the  religion  of  the  king  of  Eng-  plicated  with  the  introduction  of  a  venomous 
land.  James,  who  thought  nothing  relative  matter  or  fluid  into  the  part.  Such  are  the 
either  to  king-craft  or  state-craft  a  subject  for  stings  and  bites  of  a  variety  of  insects,  and  the 
wit,  was  highly  displeased ;  and  on  his  return  surgeon,  in  the  dissection  of  putrid  bodies,  or 
Wotton  had  to  make  humble  apology.  At  length  in  handling  instruments  infected  with  any 
he  recovered  the  royal  favor,  and  was  restored  venomous  matter,  is  exposed  to  the  danger  of 
to  his  former  post  at  Venice  (1616-19).  Other  poisoned  wounds  from  cuts.  The  most  danger- 
missions  followed,  and  in  1624  he  was  made  ous,  however,  of  this  class  of  wounds  occur 
provost  of  Eton  College.  The  first-fruits  of  his  from  the  bites  of  the  viper,  the  rattlesnake, 
leisure  were  his  'Elements  of  Architecture.*  A  etc.,  or  from  those  of  rabid  animals.  (See 
collection  of  miscellanies  was  published  after  Hydrophobia.)  Wounds  may  likewise  be  uni- 
his  death  entitled  'Reliquise  Wottonianae.'  This  versally  referred  to  two  other  general  classes, 
collection  includes  several  poems  by  Wotton,  of  the  simple  and  complicated.  A  wound  is  called 
which  two,  <The  Qiaracter  of  a  Happy  Life*  simple  when  it  occurs  in  a  healthy  subject,  has 
and  <0n  His  Mistress,  the  Queen  of  Bohemia,'  been  produced  by  a  clean,  sharp-edged  instru- 
are  among  the  finest  lyrics  in  the  English  Ian-  ment,  and  is  unattended  with  any  serious  symp- 
guage.  Consult  'Lives*  by  Izaak  Walton  (1651)  toms.  A  .wound,  on  the  contrary,  is  said  to  be 
and  A.  W.  Ward  (1899).  complicated  when  the  state  of  the  system,  of  the 
U7n..u.>.   nnMi.    J.,    ^u^^ut^,.    -    kr^»»l.>  wounded   part,   or  the   wound   itself,   indicates 

devSd't^^Son^etsrPe^W*  Willie  *|  Tr^XniroVr^'Z  'S^  '^t" 

fs'^^ii   b^Vrj'T:  ^'fl'^^^^t  *«"--  o7"crp.i°citerwrnd?l"uTthIr'e! 

h.v^  mnr/fh^n^nl  jr,.f..,L  L^?nt?n^  nr  ^^'^  ^  ^cry  numerous,  as  they  depend  upon 

frnm  ?h^  J«U  ^  ^  ""any  incidental  circumstances,  the  principal  of 

irom  tne  ootue.  which,  however,  are  hemorrhage,  nervous  symp- 

Wound,  in  surgery,  a  solution  of  contin-  toms,  contusion,  the  unfavorable  shape  of  the 

uity   of  any  tissue  or  soft  part  of   the  body,  injury,  the  discharge  or  extravasation  of  certain 

Wounds  are  divided  by  writers  on  surgery  into  fluids,  indicating  the  injury  of  particular  bowels 

several    kinds,   the   distinctions   being   founded  or  vessels,  etc.    All  large  or  deep  wounds  are 

either  upon  the  sort  of  weapon  with  which  the  attended  with  more  or  less  of  symptomatic  fever, 

injury  has  been  inflicted;  upon  the  circumstance  which   usually  comes  on  at  a   period   varying 

of  a  venomous  matter  having  been  introduced  from  16  to  36  hours  after  the  infliction  of  the 

into  the  part ;  or  upon  the  nature  of  the  wounded  injury,  and  is  generally  of  the   inflammatory, 

parts   themselves,  and   the   particular   situation  but  sometimes  of  an  asthenic  character.    The 

of  the  wound.    Hence  we  have  cuts,  incisions,  liability  to  gangrene  is  also  a  formidable  danger 

or    incised    wounds,    which    are    produced    by  to  be  guarded  against  in  the  treatment  of  com- 

sharp-edged  instruments,  and  are  generally  free  plex  wounds. 

from  all  contusion  and  laceration.  The  fibres  In  incised  wounds  the  first  thing  to  be  at- 
and  texture  of  the  wounded  part  have  suffered  tended  to  is  to  stop  the  hemorrhage.  This  is 
no  other  injury  but  their  mere  division;  and  usually  accomplished  by  simply  bringing  the 
there  is,  consequently,  less  tendency  to  inflam-  edges  of  the  wound  together;  but  if  any  of  the 
mation,  suppuration,  gangrene,  and  other  bad  larger  blood-vessels  have  been  injured,  pressing- 
consequences  than  in  the  generality  of  other  the  trunk  by  means  of  a  bandage  or  tourniquet 
species  of  wounds.  Another  class  of  wounds  will  be  necessary;  and  should  this  not  succeed,, 
art  stabs,  or  punctured  wounds,  made  by  the  the  vessels  must  be  secured  with  ligatures, 
thrusts  of  pointed  weapons,  as  bayonets,  lances.  Next,  care  should  be  taken  that  all  extraneous 
swords,  daggers,  etc.,  and  also  by  the  accidental  substances  are  removed  from  the  wound.  Then 
and  forcible  introduction  of  considerable  thorns,  the  edges  of  the  wound  are  to  be  brought  to- 
nails,  etc.,  into  the  flesh.  These  wounds  fre-  gether,  and  retained  either  by  straps  of  adhesive 
quently  penetrate  to  a  great  depth  so  as  to  injure  plaster,  or  in  some  situations  by  one  or  two 
large  blood-vessels,  viscera,  and  other  organs  stitches.  Generally  such  wounds  heal  very  quickly, 
of  importance;  and  as  they  are  generally  in-  without  any  suppuration,  "by  first  intention.* 
flicted  with  much  violence  the  parts  suffer  more  When,  however,  this  is  not  the  case,  and  Sup- 
injury  than  what  would  result  from  their  simple  puration  comes  on,  all  attempts  to  procure  union 
division.  Many  instruments  by  which  punc-  by  first  intention  should  be  abandoned,  the  plas- 
tured  wounds  are  made  increase  in  diameter  ters  and  bandages  removed,  poultices  and  warm 
from  the  point,  and  when  they  penetrate  far  dressings  used  to  remove  inflammation,  and 
they  force  the  fibres  asunder  like  a  wedge,  and  afterward  healing  ointment  applied.  Lacerated 
cause  serious  stretching  and  contusion.  Bay-  and  contused  wounds  require  to  be  similarly 
onet  wounds  of  the  very  soft  parts  are  ordinarily  treated ;  but  they  heal  less  kindly,  and  suppura- 
followed  by  violent  inflammation,  tumefaction,  tion  almost  always  takes  place.  The  swelling 
large  abscesses,  fever,  delirium,  etc.  A  third  and  inflammatory  symptoms  which  commonly 
description  of  wounds  are  the  contused  and  attend  contused  wounds  are  to  be  diminished 
lacerated,  which  strictly  comprehend,  together  by  cooling  lotions  or  emollient  poultices.  Punc- 
with  a  variety  of  eases  produced  by  the  violent  tured  wounds  are  dangerous  from  their  depth  ,- 
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and  the  internal  effusion  of  serutn  and  blood 
which  usually  attends  them.  They  are  frequent- 
ly also  followed  by  severe  inflammation  and 
suppuration.  The  same  ^neral  principles  apply 
in  this  case,  too.  Sometimes  it  may  be  neces- 
sary to  enlarge  the  wound  a  little,  so  as  to  re- 
move the  stretching  of  the  parts,  and  to  lessen 
the  inflammation ;  leeches  and  fomentations  are 
often  required.  In  poisoned  wounds  free  inci- 
sions, and  even  amputation  may  often  be  neces- 
sary. 

Wouwerman,  wow'ver-man,  Philips,  a 
Dutch  painter:  b.  Haarlem  1620;  d.  there  19 
May  1068.  He  was  instructed  by  his  father, 
an  indifferent  artist,  and  by  Wynants  of  Haar- 
lem, in  which  city  his  life  was  passed.  Accord- 
ing to  the  commonly  received  account,  his  repu- 
tation as  a  painter  during  his  life  was  smajl. 
After  his  death  his  pictures  rose  immensely  in 
value,  and  he  is  now  one  of  the  most  esteemed 
painters  of  the  Dutch  school.  In  consequence, 
it  is  said,  of  the  disgust  with  which  this  neglect 
inspired  him,  he  -destroyed  before  his  death  all 
the  studies  he  had  made  during  his  life,  .from 
fear  that  his  son  might  be  induced  by  the  pos- 
session of  them  to  become  a  painter.  His  sub- 
jects consist  for  the  most  part  of  roadside 
scenes  and  hunting  or  battle  pieces,  and  it  is 
commonly  believed  that  he  never  painted  a 
picture  without  a  white  or  ^ray  horse  as  a 
conspicuous  object.  His  technical  qualities  are 
of  a  high  order,  and  his  skies,  foregrounds,  and 
foliage  are  executed  in  the  best  style  of  his 
school.  He  left  upward  of  800  carefully  finished 
pictures.  Those  offered  for  sale  always  fetch 
high  prices,  and  in  1892  his  'Halt  of  a  Sporting 
Party*  was  sold  for  $18,375.  The  best  collec- 
tion of  his  works  is  in  the  Royal  Gallery  of 
Dresden.  There  are  also  fine  examples  in  the 
Louvre,  and  in  Munich,  Vienna,  St.  Petersburg, 
Amsterdam,  The  Hague,  Rotterdam,  etc. 

Wrack,  or  Sea-wrack,  a  name  applied  to 
sea-weeds  of  various  species,  which,  having  been 
uprooted  during  storms,  are  carried  to  shore  and 
there  left  by  the  tide.  Wrack,  when  reduced  to 
ashes,  furnishes  an  alkali  known  as  kelp,  em- 
ployed in  the  manufacture  of  glass  and  soap; 
it  is  now,  however,  little  used  for  that  purpose, 
having  been  supplanted  by  barilla  (q.v.).  The 
alkali  of  sea-weeds  supplies  the  chemical  sub- 
stance iodine  (q.v.).  The  salt  contained  in 
wrack  makes  it  of  value  as  a  fertilizer,  and  it 
is  largely  gathered  as  such  in  some  agricultural 
districts.  From  portions  of  the  Japanese  coast 
it  is  exported  to  the  interior  of  China,  where 
salt  is  not  abundant. 

Wrangel,  vrang'el,  or  Wrangell,  Ferdinand 
Petrovitch,  Baron,  Russian  naval  ofiicer  and 
explorer :  b.  Livonia  9  Jan.  1795 ;  d.  Dorpat  6 
June  1870.  He  studied  at  the  Naval  Academy, 
St.  Petersburg,  and  in  1820-4  directed  a  Polar 
expedition  to  explore  the  coast  of  eastern  Si- 
beria and  the  region  north  of  Asiatic  Russia. 
By  sledge-journeys  undertaken  in  1822  and  1823 
he  reached  lat.  72°  2'  N.,  but  he  found  no  trace 
of  the  reported  land  for  which  he  was  search- 
ing. This  was  discovered  by  G.  W.  De  Long 
(q.v.)  in  1867,  and  is  now  Jcnown  as  Wrangel 
Land  (q.v.),  though  taken  possession  of  for  the 
United  States  as  "New  Columbia"  by  Hooper 
in  1881.  In  1829-34  Wrangel  was  governor- 
general  of  Russian  America,  and  in  1840-9  di- 
rector of  the  Russian-American  Company.    He 


attained  vice-admiral's  rank  in  the  navy,  in 
1855-8  he  was  acting  minister  of  marine,  and 
subsequently  a  councillor  of  state.  He  opposed 
the  sale  of  Russian  America  to  the  United 
States.  His  account  of  his  Polar  expedition  ap- 
peared in  Russian  in  1841.  An  account  in  Ger- 
man was  prepared  from  Wrangel's  journals 
(1839),  and  of  this  an  English  translation  was 
made  by  Sabine,  'Wrangell's  Expedition  to  the 
Polar  Sea'  (1840).  Consult  Von  Engelhardt, 
•Ferdinand  von  Wrangel  und  seine  Reise' 
(i88s). 

Wrangel,  Friedrich  Heinrich  Ernst, 
Count,  German  soldier :  b.  Stettin  13  April  1784 ; 
d.  Berlin  i  Nov.  1877.  He  became  ensign  in  a 
Prussian  regiment  of  dragoons  in  1796,  took 
part  in  the  campaigns  of  defense  against  Napo- 
leon, and  rose  to  be  successively  colonel  (1815), 
major-general  (1823),  and  lieutenant-general 
(1838).  At  the  outbreak  of  the  war  of  1848-50 
with  Denmark  he  was  made  general  of  cavalry 
and  commander  of  the  allied  forces  in  Schles- 
wig-Holstein.  Victorious  at  Schleswig  (23 
April  1848),  he  entered  Jutland,  but  withdrew 
in  September  from  the  chief  command,  and 
later  quelled  the  insurrection  in  Berlin.  In  1856 
he  was  promoted  field-marshal.  He  was  ap- 
pointed generalissimo  in  the  war  of  1864  with 
Denmark,  but  retired  after  the  storming  of  the 
lines  of  Diippel  (18  April). 

Wrangel,  Karl  Gustaf  von.  Count,  Swed- 
ish general :  b.  Skokloster,  on  Lake  Maelar,  13 
Dec.  1613 ;  d.  Isle  of  Rugen  24  June  1675.  He 
accompanied  Gustavus  Adolphus  in  his  expedi- 
tion to  Germany,  and  at  the  battle  of  Liitzen,  in 
1632,  rendered  great  services  after  the  fall  of 
the  king.  In  1641  he  was  one  of  the  major- 
generals  who  commanded  the  Swedish  forces 
until  the  arrival  of  Torstenson,  and  under  him 
participated  in  the  campaign  in  Germany,  and 
the  famous  march  to  Holstein.  After  the  death 
of  Flemming  in  1644  he  received  the  supreme 
command  of  the  Swedish  fleet,  and  obtained 
over  the  Danish  fleet  a  great  naval  victory  on 
13  October,  between  the  islands  of  Femern  and 
Laaland.  In  1646  he  succeeded  Torstenson  as 
commander-in-chief  of  the  Swedish  army,  ef- 
fected a  junction  at  Giessen  with  the  French 
forces  under  Turenne,  with  whom  he  crossed 
the  Main  and  besieged  Augsburg,  which,  how- 
ever, was  relieved  by  the  Austrian  army.  In 
1648  the  Swedes  and  French  defeated  the  Aus- 
trians  and  Bavarians  near  Zusmarshen,  but  re- 
tired before  the  army  of  Piccolomini.  Wrangel 
commanded  under  Charles  X.  in  the  campaigns 
in  Poland  (1655)  and  Denmark  (1657-9),  ^"^ 
in  1674  led  an  army  of  16,000  men  into  the  elec- 
torate of  Brandenburg. 

Wrangel  (rang'gel)  Land,  or  New  Colum- 
bia, an  island  in  lat.  71°  N.,  and  Ion. 
180°  W. ;  in  the  Arctic  Ocean;  about  100  miles 
off  the  coast  of  Siberia  and  300  miles  from  the 
coast  of  Alaska.  It  is  about  75  miles  long  and 
20  miles  wide.  It  consists  chiefly  of  bare  rocks 
which  rise  to  a  height  of  2,000  feet.  At  the  base 
and  in  places  near  the  shore  line  there  is  some 
vegetation.  The  first  mention  of  an  island  in 
this  locality  was  made  about  1810,  and  in  1821 
Ferdinand  Baron  Wrangel  (q.v.),  the  Russian 
explorer,  commanded  an  expedition  in  search 
of  this  land.  Long,  •  the  American  explorer, 
sighted  the  island  in  1867,  and  Hooper,  also  an 
American,  visited  it  in  1881,  and  took  posses- 
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sion  of  it  for  the  United  States.    He  named  the 
island  New  Columbia. 

Wrangell,  Alaska,  village,  on  Wrangell 
Island,  near  the  mouth  of  the  Stikine  River; 
about  170  miles  southeast  of  Juneau,  and  120 
southeast  of  Sitka.  A  settlement  was  made  here 
by  Russians  in  1833.  It  is  a  trading  post  for 
fish  and  furs.  It  has  a  hatchery,  salmon  can- 
neries, and  storehouses.  It  is  a  distributing 
centre  for  mining  camps  and  in|erior  trading 
post.    Pop.  about  900. 

Wrangler,  Senior,  a  term  applied  in  the 
University  of  Cambridge,  England,  to  the  un- 
dergraduate who  passes  the  best  public  mathe- 
matical examination  for  the  bachelor's  degree. 
The  candidates  for  honors  are  arranged  in 
order  of  merit  in  three  lists  or  classes,  of  which 
the  highest  is  called  that  of  wranglers,  the  next 
that  of  senior  optimes,  and  the  lowest  that  of 
^'unior  optimes  —  the  whole  _  constituting  what 
IS  known  as  the  mathematical  tripos.  Hence 
the  senior  wrangler,  or  the  highest  in  the  list 
of  wranglers,  is  the  most  distinguished  mathe- 
matician of  the  year. 

Wrasse,  a  fish  of  the  family  Labrida  (q.v.). 
Wrattislaw,  rStTs-la,  Arthur  Henry,  Eng- 
lish scholar:  b.  England  of  Bohemian  par- 
entage about  1822;  d.  1892.  He  was  grad- 
uated from  Cambridge  in  1844,  was  headmaster 
of  Felstead  grammar  school  1849-57,  and 
of  that  at  Bury  St.  Edmonds  1857-79. 
and  was  vicar  of  Manorbier,  Pembrokeshire, 
Wales,  1879-87.  He  was  the  leading  Sla- 
vonic scholar  of  his  day  in  England,  and  among 
the  important  of  his  publications  are:  *Lyro 
Czecho-Slavonska*  (1849);  <The  Queen's  Court 
MSS.  with  Other  Ancient  Bohemian  Poems' 
(1852);  <Life,  Legend,  and  Canonization  of 
St.  John  Nepomuk'  (1873)  ;  'Native  Literature 
of  Bohemia  in  the  14th  Century >  (1878)  ;  "Sixty 
Folk  Tales  from  Slavonic  Sources'   (1889). 

Wraxall.  rik'sal.  Sir  Nadianiel  William, 
English  historian:  b.  Bristol  8  April  1751;  d. 
Dover,  Kent,  7  Nov.  1831.  He  was  in  the 
East  Indian  Civil  Service  1769-72,  and  during 
the  course  of  some  seven  years  of  foreign  travel 
was  a  confidential  agent  of  Queen  Caroline  Ma- 
tilda of  Denmark  to  her  brother  George  III. 
(1774-5.).  He  published  "Cursory  Remarks 
Made  in  a  Tour*  (1775) ;  "Memoirs  of  the 
Valois  Kings'  (1777)  ;  'History  of  France  from 
Henry  III.  to  Louis  XIV.'  (1795)  ;  "Memoirs 
of  the  Courts  of  Berlin,  Dresden,  Warsaw,  and 
Vienna'  (1799),  and  the  famous  "Historical 
Memoirs  of  My  Own  Time,  from  1772  to  1784' 
(1815).  For  a  libel  in  the  last  on  Count  Wo- 
ronzov,  Russian  envoy  to  England,  Wraxall  was 
fined  $2,500  and  sentenced  to  six  months'  im- 
prisonment. He  is  an  amusing  writer,  but  his 
veracity  has  been  many  times  questioned.  He 
sat  in  Parliament  for  14  years  from  1780  and 
was  knighted  in  1813.  Cbnsult  his  "Posthumous 
Memoirs.'  continued  from  1784  to  1790  (1836). 
Wray,  John.  See  Ray,  John. 
Wreck,  the  destruction  of  a  ship  by  being 
driven  ashore,  dashed  against  rocks,  foundered 
by  stress  cf  weather,  or  the  like ;  shipwreck 
(q.v.). 

Wreck  of  the  Grosvenor,  The,  a  story  by 
William  Clark  Russell,  published  in  1874.  This 
tale  of  the  British  merchant  marine  is  notable 
among  sea  novels  for  its  fidelity  to  the  life  por- 


trayed. The  chief  value  of  the  book  lies  in 
its  dealing  in  a  plain,  straightforward  man- 
ner, and  without  exaggeration,  with  some  of  the 
most  glaring  evils  of  the  mercantile  marine. 
Events  like  those  recorded  in  its  pages  are 
familiar  to  every  man  who  sailed  the  seas  dur- 
ing the  middle  and  even  the  latter  part  of  the 
19th  centurjf,  and  they  show  to  what  an  extent 
the  power  given  by  the  law  may  be  abused  when 
placed  in  the  hands  of  ignorant  and  brutal  offi- 
cers. "The  Wreck  of  the  Grosvenor*  is  said 
to  have  been  a  powerful  factor  in  reforming 
the  laws  relating  to  the  merchant  seamen  in 
Great  Britain. 

Wreckage,  in  navigation,  is  usually  under- 
stood to  mean  any  ship  or  goods  driven  ashore 
or  found  floating  at  sea  in  a  deserted  or  un- 
manageable condition.  In  law,  wreckage  is  de- 
fined as  such  articles  of  value  as  are  cast  upon 
land  by  the  sea,  and  includes  jetsam,  flotsam, 
ligan,  and  derelict.  In  most  countries  any  per- 
son found  stealing  or  destroying  any  wreck  is 
chargeable  with  felony;  and  a  person  proved 
to  be  in  possession  of  shipwrecked  goods,  or 
who  offers  such  goods  for  tale,  may  be  fined  or 
imprisoned. 

Wrede,  vra'de,  Karl  Philipp,  Prince,  Bava- 
rian field-marshal;  b.  Heidelberg  29  April  1767; 
d.  Ellingen,  Bavaria,  12  Dec.  1838.  He  was 
educated  at  the  University  of  Heidelberg  in 
his  25th  year,  became  assessor  to  the  high 
court  of  Heidelberg,  and  on  the  outbreak  of  war 
between  France  and  Austria  civil  commissary 
for  the  palatinate  in  the  Austrian  army.  He 
not  only  discharged  the  functions  of  this  office 
for  five  years,  but  took  part  in  the  military 
operations,  and  in  1795  became  a  colonel.  On 
3  Dec.  1800  he  was  engaged  in  the  battle,  of 
Hohenlinden,  where  he  had  the  rank  of  major- 
general,  and  after  the  battle  covered  the  retreat 
of  the  defeated  Austrian  army.  He  was  ap- 
pointed to  the  chief  command  of  all  the  Bava- 
rian forces  in  the  field  in  1805,  and  in  the 
campaign  of  that  year,  owing  to  the  Franco- 
Bavarian  alliance,  fought  on  the  side  of  his 
former  foes.  He  participated  in  the  battle  of 
Wagram  (6  July  1809),  his  services  on  this 
occasion  being  rewarded  with  the  grade  of 
field-marshal  and  the  title  of  count.  In  18 12 
he  accompanied  Napoleon  in  his  fatal  Russian 
campaign  as  commander  of  the  Bavarian  cav- 
alry, and  in  October  1813,  after  Bavaria  had 
been  detached  from  the  French  alliance,  at  the 
head  of  170,000  men,  attempted  to  cut  off  the 
retreat  of  Napoleon,  who  had  been  defeated  at 
Leipsic,  but  was  defeated  at  Hanau.  In  1816 
he  was  created  a  prince,  and  the  estate  of  Ellin- 
gen conferred  upon  him. 

Wren,  ren.  Sir  Christopher,  English  archi- 
tect: b.  East  Knoyle,  Wiltshire,  20  Oct.  1632;  d. 
Hampton  Court,  Berkshire,  25  Feb.  1723.  He 
entered  as  a  student  at  Wadham  College,  Ox- 
ford, in  1646,  having  previously  given  proofs 
of  genius  by  the  invention  of  astronomical  and 
pneumatic  instruments.  In  1647  he  wrote  a 
treatise  on  spherical  trigonometry  upon  a  new 
plan,  and  the  following  year  composed  an  alge- 
braical tract  on  the  Julian  period.  He  was  one 
of  the  earliest  members  of  the  Philosophical 
Society  at  Oxford,  which  was  the  origin  of  the 
Royal  Society,  after  the  institution  of  which, 
in  1663.  he  was  elected  a  fellow,  and  distin- 
guished himself  by  his  activity  in  promoting  the 
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objects  of  that  institution.  In  1657  he  was  ap- 
pointed professor  of  astronomy  at  Gresham  Col- 
lege, but,  being  nominated  to  the  Savilian  pro- 
fessorship of  astronomy  at  Oxford,  resigned  the 
former  office,  and  in  1661  returned  to  the  uni- 
versity. He  received  a  commission,  in  1663,  to 
prepare  designs  for  the  restoration  of  St.  Paul's 
Cathedral,  then  the  largest  Gothic  edifice  in  the 
kingdom.  While  his  designs  were  under  con- 
sideration the  cathedral  was  destroyed  by  the 
fire  of  1666,  and  Wren  had  now  an  opportunity 
for  signalizing  his  talents  by  the  erection  of  an 
entirely  new  structure.  In  1668  he  succeeded  to 
the  office  of  survejrorof  works,  resigned  his 
Savilian  professorship  in  1673,  in  1674  received 
the  honor  of  knighthood;  and  in  the  following 
year  the  foundation  of  the  new  cathedral  was 
laid.  In  1680  he  was  chosen  president  of  the 
Royal  Society.  In  1683  he  was  appointed  archi- 
tect and  one  of  the  commissioners  of  Chelsea 
College;  and  the  following  year  controller  of 
the  works  at  Windsor  Castle.  He  was  elected 
member  of  Parliament  for  Plympton  in  1685, 
and  to  his  public  trusts  were  added,  in  1698, 
that  of  commissioner  for  the  repair  of  West- 
minster Abbey,  and,  in  1699,  that  of  architect 
of  Greenwich  Hospital.  In  1700  he  represented 
in  Parliament  the  boroughs  of  Weymouth  and 
Melcombe  Regis.  In  1708  he  was  made  one  of 
the  commissioners  for  the  erection  of  50  new 
churches  in  and  near  the  city  of  London.  After 
having  long  been  the  highest  ornamdnt  of  his 
profession  he  was,  in  1714,  deprived  of  the  sur- 
veyorship  of  the  royal  works  from  political  mo- 
tives. He  was  then  in  the  85th  year  of  his  life, 
the  remainder  of  which  was  devoted  to  scientific 
pursuits  and  the  study  of  the  Scriptures.  His 
remains  were  interred  under  the  choir  of  St. 
Paul's  Cathedral ;  and  over  the  choir  entrance 
was  placed  the  following  inscription  (since  re- 
moved to  another  part  of  the  church)  : 
Subtus  conditur 
Hujus  Ecclesiae  et  Urbia  Conditor, 
Christ   Wren; 

Qui   vixit   Annos   ultra   nonaginta, 
Non    sibi    sed    Bono    publico. 

Lector,   si    Monumentum    quzris, 
Circumspice. 
(Beneath  is  laid  the  builder  of  this  church  and  city, 
who  lived  above  ninety  years,  not  for  himself  but  for 
the  public  good.     Reader,  if  thou  seekest  his  monument, 
look  around.) 

The  edifices  constructed  by  Wren  were  prin- 
cipally public,  including  a  royal  hunting  seat  at 
VVinchester,  and  the  modem  part  of  the  palace 
at  Hampton  Court.  Some  of  the  most  remark- 
able of  his  buildings,  besides  St.  Paul's,  are  the 
monument  on  Fish  Street  Hill,  the  theatre  at 
Oxford,  the  library  at  Trinity  College,  Cam- 
bridge ;  the  hospitals  of  Chelsea  and  Greenwich ; 
the  church  of  St.  Stephen's,  Walbrook:  those 
of  St.  Mary-le-Bow,  St.  Michael,  Cornhill,  and 
St.  Bride,  Fleet  Street ;  and  the  great  campanile 
of  Christ  Church,  Oxford.  The  Royal  Ex- 
change and  Custom-house,  since  destroyed  by 
fire  and  re-erected,  were  among  his  works.  As 
an  architect  he  possessed  an  inexhaustible  fer- 
tility of  invention  combined  with  good  natural 
taste  and  profound  knowledge  of  the  principles 
of  his  art.  His  talents  were  particularly  adapted 
to  ecclesiastical  architecture,  but  in  his  palaces 
and  private  houses  he  sometimes  achieved  mo- 
notonous results,  as  at  Hampton  Court.  The 
interior  of  the  church  of  St.  Stephen's,  Wal- 
brook, which  has  been  considered  as  his  chef- 
d'auvre,    exhibits    a    deviation    from    common 


forms  equally  ingenious  and  beautiful,  and  St. 
Paul's  Cathedral  may  be  fairly  reckoned  among 
the  most  magnificent  productions  of  architec- 
tural genius.  Yet  the  works  of  Wren  have  not 
passed  without  censure.  Even  in  St.  Paul's, 
while  the  grandeur  of  the  whole  work  is  ad- 
mitted, many  faults,  and  especially  waste  of 
interior  space,  are  charged  against  him.  Con- 
sult: "Parentalia,  or  Memoirs  of  the  Family 
of  the  Wrens*  (i7ScO  ;  Elmes,  'Sir  Christopher 
Wren  and  His  Times*  (1823) ;  Clayton, 
'Churches  of  Sir  Christopher  Wren'  (1848); 
Milman,  'Annals  of  St.  Paul's  Cathedral* 
(1868);  'Life*  by  Phillimore  (1883);  Loftie, 
'Inigo  Jones  and  Wren*  (1893) ;  Marshall, 
'Under  the  Dome  of  St.  Paul's*  (1899);  Dimock, 
'Handbook  of  St.  Paul's  Cathedral*   (1900). 

Wren,  a  family  (Troglodytidte)  of  pas- 
serine birds,  having  a  slender,  slightly  curved, 
and  pointed  bill.  wi3i  the  exposed  nostrils  partly 
concealed  by  a  scale,  the  wings  very  short  and 
rounded,  with  nine  well  developed  and  the  first 
short  primaries,  the  tail  short,  and  often  carried 
erect;  the  legs  are  robust  and  rather  long.  They 
are  abundant  in  the  neotropical  region,  less 
common  in  the  nearctic,  and  only  a  few  occur 
in  the  Old  World  in  Europe,  Asia,  and  Sumatra, 
those  of  the  latter  region  being  more  or  less 
aberrant.  The  known  species  exceed  100  and 
are  arranged  in  about  15  genera,  several  of 
which  are  confined  to  tropical  America.  North 
America  has  six  genera  and  14  species.  Closely 
related  to  the  wrens  are  the  mocking  thrushes, 
which  some  ornithologists  place  in  the  same 
family,  and  the  _  creepers  (^Certhiida).  The 
wrens  are  plain  little  birds  usuall}r  clothed  in 
modest  browns  and_  seldom  exhibiting  bright 
colors  or  very  conspicuous  markings.  They  are 
insectivorous  and  mostly  migratory,  though  par- 
ticular species  may  inhabit  either  warm  or  cold 
regions.  Their  haunts  are  mostly  brush  piles, 
tangled  roots,  stone  walls  and  similar  places, 
where  they  pry  into  every  nook  and  cranny ; 
they  enter  holes  and  reappear  in  another  place 
in  very  mouse-like  fashion;  and  are  altogether 
very  sprightly  little  creatures.  Their  songs  are 
wonderfully  loud  and  vehement  for  such  small 
birds,  but  differ  characteristically  for  each  spe- 
cies. _  Although  the  nests  vary  greatly  in  their 
location,  which  is  most  often  a  hole  of  some 
sort,  they  are  always  more  or  less  spherical  in 
construction.  Few  passerine  birds  are  more 
prolific,  the  eggs  numbering  from  5  to  10,  and 
many  of  the  species  producing  several  broods. 

Few  birds  are  more  familiar  in  the  United 
States  than  the_ house-wren  (Troglodytes  acdon). 
It  is  about  five  inches  long.  The  color  is  very  uni- 
form, reddish  brown  above,  barred  with  dusky, 
and  pale  fulvous  white  below.  It  often  builds 
its  nest  near  houses,  and  in  boxes  prepared  for 
it  or  in  any  convenient  hole.  The  nests  are 
made  to  fill  the  boxes;  and  to  effect  this  a  large 
mass  of  heterogeneous  materials  is  sometimes 
collected.  From  six  to  eight  eggs  constitute  a 
brood  and  two  or  three  broods  are  produced 
in  a  summer.  The  eggs  are  so  thickly  spotted 
with  brown  that  they  appear  to  be  almost  uni- 
formly colored.  The  song  is  extremely  rapid 
and  vivacious  _  as  though  the  performer  were 
overflowing  with  ^ood  spirits.  The  male  is  a 
very  bold,  pugnacious  bird,  readily  attacking 
birds  far  larger  than  itself,  as  the  bluebird  and 
swallows,  and  taking  possession  of  the  bo»e3 
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which  they  have  appropriated  for  their  nests. 
It  even  attacks  cats  when  they  approach  its  nests 
and  vigorously  scolds  all  intruders. 

The  winter  wren  ( T.  h\emalis)  is  our  small- 
est species  of  wren,  only  about  four  inches  long, 
and  the  ridiculous  little  tail  is  usually  cocked 
straight  up  into  the  air.  Above,  the  color  is  a 
rich  dark  brown ;  below  it  is  much  lighter,  both 
regions  prettily  barred.  The  typical  form  in- 
liaoits  most  of  eastern  North  America,  the 
Canadas,  and  northernmost  United  States  dur- 
ing the  summer  and  the  rest  during  the  winter. 
Except  in  the  higher  mountains,  it  is  known 
in  the  New  England  and  Middle  States  only  in 
the  latter  season.  It  is  a  silent,  secretive  bird 
of  the  winter  brush-heap  and  roadside,  but 
withal  bold  and  saucy  and  prone  to  state  its 
opinion  of  intruders.  The  summer  song  is  said 
to  be  powerful  and  musical,  and  the  nest  to  be 
placed  in  a  hole  in  a  log  or  root  near  the 
ground.  The  eggs  are  white,  spotted  with  red- 
dish brown. 

Of  the  genus  Cistothorus,  or  marsh-wrens, 
we  have  three  soecies,  of  which  one  (C.  mari- 
ana)  is  a  Florida  form.    See  Marsh-wren. 

Thryothorus  comprises  the  mocking  wrens, 
of  which  T.  ludovicianus,  the  great  Carolina 
wren,  is  the  best  known  Eastern  species,  and  the 
largest  of  the  wrens  of  this  region.  It  is  six 
inches  long,  of  which  the  tail  is  2}^  inches,  about 
equaling  the  wings.  It  is  nearly  uniform  bright 
reddish  brown  above  with  yellowish  white  under 
parts,  a  conspicuous  white  superciliary  streak, 
and  the  wings  and  tail  cross-barred  with  black. 
It  lives  east  of  the  plains,  but  is  more  abundant 
South  and  scarcely  gets  northward  beyond 
Pennsylvania,  in  which  region,  however,  it  _  is 
becoming  more  plentiful  of  late  years.  It  in- 
habits deserted  buildings,  old  mills,  and  shrub- 
bery in  secluded  spots  and  builds  its  nest  in 
crannies  in  such  places,  laying  six  or  more  white 
eggs  speckled  with  various  shades  of  brown. 
The  loud  dear  whistled  song  is  very  character- 
istic and  as  this  bird  is  scarcely  migratory  is 
heard  in  winter  as  well  as  summer  in  the 
neighborhood  of  Philadelphia.  This  bird  also 
mimics  the  notes  of  others.^  Bewick's  wren  {T. 
bcK'ickii)  is  a  related  species  very  abundant  in 
the  interior  southward,  while  a  number  of  other 
species  and  subspecies  of  the  same  genus  are 
found  in  the  West  and  Southwest.  In  the  lat- 
ter region  also,  as  well  as  in  Mexico  and  south- 
ward, occur  several  large  wrens  which  have 
broad  spreading  tails  composed  of  somewhat 
cuneate  feathers.  Amon^  these  are  the  cactus 
wrens  (q.v.),  which  build  purse-shaped  nests 
in  bushes  in  the  desert  regions  of  Texas,  Cali- 
fornia, etc.,  and  the  rock-wrens  and  caiion- 
wrens  (g<l-v.)  which  live  and  nest  in  rocky 
places.  They  have  loud  ringing  songs.  In  Eu- 
rope are  several  species  of  Troglodytes,ol  which 
the  beloved  common  or  jenny  wren  {T.  parvu- 
lus)  is  found  in  all  parts  of  Europe,  and  in 
Morocco  and  Algeria,  and  in  Asia  Minor  and 
northern  Persia.  In  central  Asia  it  is  repre- 
sented by  T.  pallidus,  in  Iceland  and  the  Faroes 
by  T.  horealis,  and  in  Norway  by  T.  bergensis. 
In  England  the  vernacular  name  wren  is  also 
applied  to  various  species  of  warblers,  and  else- 
where to  other  small  birds. 

Consult:  Baird,  Brewer,  and  Ridgway, 
♦Land  Birds  of  North  America*  (Boston  1874)  ; 
Sharpe,  'Catalogue  Bird  of  the  British  Mu- 
seum, >  Vol.  VI.  (London   1881). 


Wrestling,  the  most  ancient  form  of  ath-' 
letic  exercise,  and  at  one  time  the  favorite  pas- 
time of  the  Greeks.  The  Olympic  Games  (q.v.), 
the  great  festival  of  the  Greeks,  which  were 
instituted  for  the  exhibition  of  various  trials 
of  strength  and  skill,  included  races  on  foot, 
and  with  horses  and  chariots,  contests  in  leap- 
ing, throwing,  boxing,  and  wrestling.  One  of 
the  great  objects  of  the  old  classical  wrestlers 
was  to  make  every  attack  with  elegance  and 
grace  under  certain  laws  of  a  most  intricate 
nature,  and  the  game  is  described  by  Plutarch 
as  the  hardest  working  form  of  athletics.  In 
Devon  and  Cornwall,  England,  wrestling  on  the 
catch-hold  principle  still  finds  favor.  In  Lan- 
cashire they  adopt  a  catch-as-catch-can  style; 
while  in  Cumberland  and  Westmoreland  the  an- 
cient back-hold  system  continues  to  hold  its 
own.  In  the  United  States  and  Australia,  in 
Germany,  France,  and  Japan,  ground  wrestling, 
which  is  the  most  objectionable  of  all  known 
methods,  is  the  most  popular.  This  system  has 
been  dignified  by  the  title  of  Grseco-Roman 
wrestling.  The  Grseco-Roman  style  is  practi- 
cally the  same  as  the  French  method,  and  con- 
sists of  a  struggle  onthe  ground  till  one  or  other 
of  the  competitors  is  compelled  through  sheer 
exhaustion  to  give  in;  indeed,  such  a  contest  is 
simply  an  exhibition  of  brute  strength.  On  com- 
mencmg,  the  wrestlers  take  hold  from  the  head 
and  not  lower  than  the  wais^  when  both  roll 
on  the  ground,  and  then  the  actual  struggle 
begins.  Tripping,  which  is  the  very  essence  of 
the  game,  is  not  allowed;  therefore  weight  and 
strength  are  the  only  factors  in  the  contest, 
which  terminates  when  one  of  the  combatants 
has  been  placed  on  both  shoulders.  Wrestling 
has  recently  become  popular  in  Japan  and  India. 
The  Japanese  have  adopted  the  Grscco-Roman 
style,  and  receive  handsome  rewards  at  the  con  - 
elusion  of  their  contests.  The  Jap  wrestlers, 
who  are  a  most  formidable  class  of  men,  before 
entering  the  arena  adorn  themselves  with  a  cer- 
tain kind  of  paint,  with  a  huge  belt  round  the 
waist  and  their  enormous  calves  encased  in 
stout  leggings.  The  Indians,  on  the  other  hand, 
wrestle  in  bathing  costume,  and  in  a  match  only 
contest  one  bout,  and  one  shoulder  on  the 
ground  is  deemed  a  fall. 

Wrexham,  reks'am.  North  Wales,  a  mar- 
ket-town in  the  county  of  Denbigh,  12  miles 
south  of  Chester,  in  a  district  containing  coal, 
lead,  and  iron.  It  is  a  station  on  the  Great 
Western  and  Great  Central  railways,  and  has 
several  churches  and  other  places  of  worship, 
schools,  guildhall,  infirmary,  barracks,  market- 
halls,  public  baths,  electricity-works,  free  li- 
brary, etc  The  restored  parish  church,  dedi- 
cated to  St  Giles,  was  erected  in  the  reign  of 
Henry  VII.  There  are  in  the  town  large  brew- 
eries, tanneries,  etc. 

Wright,  rit,  Albert  Allen.  American  geolo- 
gist: b.  Oberlin,  Ohio,  27  April  1846;  d.  there  2 
April  1905.  He  was  graduated  from  Oberlin 
College  in  1865,  in  1872  and  1882  was  attached 
to  the  Ohio  Geological  Survey,  and  was  profes- 
sor of  geology  and  zoology  at  Oberlin  from 
1874. 

Wright,  Arthur  Williams,  American  phys- 
icist :  b.  Lebanon,  Conn.,  8  Sept  1836.  He  was 
graduated  from  Yale  in  1859,  studied  law  and 
was  admitted  to  the  bar,  but  did  not  practise, 
and  was  a  tutor  in  Latin  at  Yale  1863-6,  ana 
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in  physics  1866-8.  He  afterward  studied  at 
Heidelberg  and  Berlin,  was  professor  of  physics 
and  chemistry  at  Williams  QjUege  1869-72;  of 
molecular  physics  and  chemistry  at  Yale  1875-87 
and  of  experimental  physics  there  since  1887. 
From  1885  he  has  been  in  charge  of  the  Sloane 
physical  laboratory  at  Yale.  Hie  has  published 
numerous  professional  paj^rs,  is  a  fellow  of  the 
Royal  Astronomical  Society  of  Great  Britain 
and  a  member  of  various  other  learned  socie- 
ties. 

Wright,  Carroll  Davidson,  American  statis- 
tician and  sociologist:  b.  Dunbarton,  N.  H.,  28 
July  1840;  d.  Worcester,  Mass.,  20  Feb.  1909. 
After  studying  law,  he  enlisted  in  the  14th  New 
Hampshire  volunteers  at  the  outbreak  of  the 
Civil  War,  and  in  1864  became  its  colonel.  In 
1865  he  was  admitted  to  the  bar  at  Keene,  N. 
H.,  in  1867  began  practice  at  Boston,  in  1872-3 
'was  a  member  of  the  Massachusetts  senate, 
and  in  1873-88  chief  of  the  Massachusetts 
bureau  of  labor  statistics.  He  was  appointed 
national  commissioner  of  labor  in  1885,  and 
he  continued  in  this  office  for  some^  time  after 
his  election  as  president  of  the  collegiate  depart- 
ment of  Clark  University  (Worcester,  Mass.) 
in  1902.  In  1895  he  became  honorary  professor 
of  social  economics  in  the  Columbian  University 
(Washington,  D.  C),  and  delivered  lectures  in 
numerous  institutions.  He  was  chosen  presi- 
dent of  the  American  Statistical  Association,  in 
1902  chairman  of  the  section  on  social  and 
economic  science  in  the  American  Associatior 
for  the  Advancement  of  Science  and  vice-presi- 
dent of  the  association,  and  in  1903  president. 
He  was  recorder  of  the  commission  appointed 
by  the  Presjdent  to  arbitrate  in  connection  with 
the  anthracite  coal  strike  in  the  fall  of  1902. 
In  1906  the  order  of  SS.  Maurizio  e  Lazzaro 
was  conferred  upon  him  by  the  King  of  Italy  in 
recognition  of  his  services  as  political  economist. 
Besides  numerous  contributions  to  periodicals, 
he  has  written 'The  Industrial  Evolution  of  the 
United  States'  (1895);  and  'Outlines  of  Practical 
Sociology'  (1899). 

Wright,  Charles  Henry  Hamilton,  Irish 
Anglican  clergyman:  b.  Dublin  9  March  1836. 
He  was  graduated  from  Trinity  College,  Dub- 
lin, in  1857,  was  Bampton  lecturer  at  Oxford  in 
1878,  Donnellan  lecturer  at  Dublin  1880,  Grin- 
field  lecturer  on  the  Septuagint  at  Oxford 
1893-7,  and  vicar  of  St.  John's,  Liverpool, 
1891-8.  Among  his  numerous  publications  are : 
'Fragments  and  Specimens  of  Early  Latin' 
(1874);  'The  One  Religion'  (1881)  ;  'Biblical 
Essays'  (1885);  'Roman  Catholicism  in  the 
Light  of  Scripture,'  2d  ed.  (1897);  'The  In- 
termediate State  and  Prayers  for  the  Dead' 
(1900) ;  'Genuine  Writings  of  Saint  Patrick 
with  Life'   (1902). 

Wright,  Fanny.  See  D'Akusmont,  Frances. 

Wright,  Elizur,  American  abolitionist  ex- 
pert: b.  South  Canaan,  Conn.,  12  Feb.  1804;  d. 
Medford,  Mass.,  21  Nov.  1885.  He  was  grad- 
uated at  Yale  in  1886,  was  professor  of. mathe- 
matics in  Western  Reserve  College  in  1829-33, 
and  became  identified  with  the  anti-slavery 
movement  in  the  last  named  year.  He  then  re- 
moved to  New  York,  where  he  edited  'Human 
Rights'  (1834-5)  and  the  'Quarterly  Anti- 
Slavery  Magazine'  (1837-8),  and  was  at  the 
same  time  secretary  of  the  Anti-Slavery  So- 
ciety,   Removing   to    Boston   in    1838  he   there 


edited  the  'Massachusetts  Abolitionist,'  the 
Daily  Chronotype  (1845),  and  The  Common- 
wealth, its  successor  (1850).  He  published 
'Savings  Banks  Life  Insurance'  (1872)  ;  'The 
Politics  and  Mysteries  of  Life  Insurance' 
(1873),  etc.;  and  was  (1858-66)  insurance  com- 
missioner of  Massachusetts.  He  wrote  an  in- 
troduction to  Whittier's  poems  (1844) ;  and 
published  a  translation  in  verse  of  'La  Fon- 
taine's Fables'   (1859). 

Wright,  George  Frederick,  American  edu- 
cator and  geologist:  b.  Whitelaw,  N.  Y.,  22 
Jan.  1838.  He  was  educated  at  Oberlin  College 
and  Theological  Seminary,  and  held  Con- 
gregational pastorates  at  Bakersville,  Vt.,  1862- 
72,  and  Andover,  Mass.,  1872-81.  He  was  pro- 
fessor of  New  Testament  literature  in  Oberlin 
College  1881-92,  and  of  the  harmony  of  science 
and  revelation  since  the  last  named  year.  He 
was  connected  with  the  United  States  Geological 
Survey  1884-^.  His  works  include:  'The 
Logic  of  Christian  Evidence'  (1880)  ;  'Studies 
in  Science  and  Religion'  (1882)  ;  'The  Relation 
of  Death  to  Probation'  (1882);  'The  Glacial 
Boundary  in  Ohio,  Indiana,  and  Kentucky' 
(1884)  ;  'The  Divine  Authority  of  the  Bible' 
(1884);  'The  Ice  Age  in  North  America'; 
'Man  and  the  Glacial  Period' ;  'Aspects  of 
Christian  Evidences'  (18?*)  ;  'Asiatic  Russia' 
(1902),  etc.  He  has  edited  the  'Bibliotheca 
Sacra'  since  1884. 

Wright,  Horatio  Gouvemeur,  American 
military  officer :  b.  Clinton,  Conn.,  6  March  1820 ; 
d.  Washington,  D.  C,  2  July  1899.  He  was 
graduated  at  West  Pomt  in  1841,  was  superin- 
tending engineer  of  the  building  of  Fort  Jack- 
son at  Tortugas,  Fla.  ( 1846-56)  ;  lighthouse  en- 
gineer in  Florida  (1852-3);  and  assistant  to 
the  chief  of  engineers  in  Washington  (1856-61). 
He.  was  active  throughout  the  Civil  War,  be- 
came brigadier-general  of  volunteers  in  Septem- 
ber 1861,  and  took  command  of  the  Department 
of  Ohio  in  August  1862.  He  commanded  a  divi- 
sion at  the  battle  of  the  Wilderness,  a  corps  at 
Spottsylvania  Court  House  and  Cold  Harbor, 
3  June;  served  as  major-general  at  the  battle 
of  Opequan  Creek,  19  Sept.  1864,  and  contrib- 
uted to  the  decisive  victory  at  Cedar  Creek,  19 
Oct.  1864.  He  was  bre vetted  major-general  in 
the  United  States  army  for  his  services  at  the 
capture  of  Petersburg,  13  March  1865,  and  was 
mustered  out  of  the  volunteer  service  I  Sept. 
1866.  He  then  returned  to  regular  army  duty 
as  lieutenant-colonel  of  engineers,  becoming 
brigadier-general  and  chief  of  engineers  30  June 
1879,  retiring  6  March  1884. 

Wright,  John  Henry,  American  classical 
scholar:  b.  Urumyah,  Persia,  4  Feb.  1852.  He 
was  graduated  from  Dartmouth  in  1873,  and 
studied  at  Leipsic  1876-8.  He  was  associate 
professor  of  Greek  at  Dartmouth  1878-86,  pro- 
fessor of  classical  philology  at  Johns  Hopkins 
1886-7,  and  since  1887  professor  of  Greek  at 
Harvard  and  dean  of  the  graduate  school  from 
1895.  He  has  been  editor-in-chief  of  the  'Amer- 
ican Journal  of  Archaeology'  from  1897,  and  has 
edited  several  important  works. 

Wright,  John  Vines,  American  jurist:  b. 
Purdy,  Tenn.,  23  June  1828.  He  was  admitted 
to  the  bar  in  1852  and  was  a  member  of  Con- 
gress in  1855-61.  During  the  Civil  War  he 
served  in  the  (Confederate  army,  first  as  captain 
and  later  as  colonel  of  the  13th  Tennessee  regi- 
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ment ;  until  elected  to  the  Confederate  Congress, 
in  which  bod^  he  remained  till  the  fall  of  the 
Confederacy  in  1865.  He  then  became  a  judge 
of  the  circuit  court  and  afterward  chancellor 
and  judge  of  the  Tennessee  supreme  court.  In 
1886-90  he  was  chairman  of  the  Northwest  In- 
dian Commission  and  concluded  many  treaties 
with  Indians.  _  He  was  defeated  for  governor 
of  Tennessee  in  1880. 

Wright,  Joseph,  American  artist:  b.  Bor- 
dentown,  N.  J.,  16  July  1756;  d.  New  York  1793- 
He  obtained  his  art  education  in  England  and 
Paris,  in  1783  returned  to  America,  and  in  that 
year  painted  a  portrait  of  Washington.  Subse- 
quently he  executed  another  for  the  Comte  de 
Solms,  and  still  later  a  miniature  profile.  Among 
his  other  portraits  were  those  of  Jay  and  Madi- 
son. In  1792  he  was  made  first  draughtsman 
and  die-sinker  in  the  mint  newly  established  at 
Philadelphia.  He  was  the  designer  of  the  first 
coins  and  medals  struck  by  the  national  govern- 
ment. 

Wright,  Joseph,  English  philologist:  b.  31 
Oct.  1855.  From  1891  to  1901  he  was  deputy- 
professor  of  comparative  philology  in  the  Uni- 
versity of  Oxford,  and  in  1901  was  made  pro- 
fessor. Among  his  publications  are  a  rendering 
of  Brugmann's  'Grundriss  der  vergleichenden 
Grammatik  der  Indogermanischen  Sprachen,' 
Vol.  I.;  text-books  of  Middle  and  Old  High 
German,  and  a  grammar  of  the  dialect  of  Wind- 
hill  in  the  West  Riding  of  Yorkshire.  But  he 
is  known  for  his  *  English  Dialect  Dictionary,* 
begun  in  1896,  and  announced  to  be  completed 
in  1905.  This  is  of  much  value  to  the  special 
student. 

Wright,  Julia  McNair,  American  author: 
b.  Oswego,  N.  Y.,  i  May  1840;  d.  Philadelphia, 
Pa.,  2  Sept.  1903.  She  was  married  in  1859  to 
Rev.  W.  J.  Wright  and  published  numerous 
temperance  and  anti-Roman  Catholic  stories, 
among  which  were  < Almost  a  Nun> ;  <  Priest 
and  Nun* ;  <The  Gospel  in  the  Riviera* ;  <The 
Heir  of  Athole.* 

Wright,  Luke  E.,  American  lawyer  and 
administrator:  b.  Memphis,  Tenn.,  1847.  He 
studied  law,  was  admitted  to  the  bar,  and  began 
the  practice  of  his  profession  at  Memphis,  where 
he  soon  attained  a  leading  rank  among  the 
lawyers  of  the  city.  In  1878  he  was  one  of 
the  most  active  in  the  relief  work  during  the 
yellow  fever  scourge;  and  in  1880-8  was  attor- 
ney-general of  the  State.  In  politics  he  has 
been  affiliated  with  the  Democratic  party,  but 
in  1896  supported  the  Gold  Democrats.  In  1900 
he  was  appointed  a  member  of  the  Philippine 
Commission;  and  on  the  organization  of  civil 
government  in  the  Philippines  was  placed  at  the 
head  of  the  department  of  commerce  and  police, 
and  shortly  afterward  was  appointed  to  the 
newly  created  office  of  vice-governor.  He  was 
thus  acting  governor  during  Governor  Taft's 
absence  in  1902;  and  in  1903,  when  Taft  was 
appointed  secretary  of  war,  his  thorough  ac- 
quaintance with  the  islands,  led  to  his  appoint- 
ment as  governor-general  of  the  Philippines.  On 
19  Jan.  1906  he  was  nominated  as  first  American 
ambassador  to  Japan. 

Wright,  Mabel  Osgood,  American  writer 
on  nature,  daughter  of  Samuel  Osgood  (1812- 
80)  (q.v.)  :  b.  New  York  1859.  She  was  mar- 
tied  in  1884  to  J.  O.  Wright  and  has  made  her 


home  in  Fairfield,  Conn.  She  has  edited  <Bird 
Lore,*  with  F.  M.  Chapman,  and  has  published 
*The  Friendship  of  Nature,*  a  series  of  out- 
door studies  (1894);  <Birdcraft,*  a  book  on 
New  England  birds  (1895);  *Tommy-Anne:  A 
Natural  History  Story*  (1896);  'Citizen  Bird,* 
a  book  for  begmners  (1897) ;  <The  Dream  Fox 
•Story  Book*  (1900)  ;  *The  Flowers  and  Ferns 
in  Their  Haunts*  (1901)  ;  'Dogtown*  (1902) ; 
etc. 

Wright,  Marcus  Joseph,  American  soldier, 
brother  of  J.  V.  Wright  (q.v.)  :  b.  Purdy,  Tenn., 
5  June  1831.  He  studied  law,  was  admitted  to 
the  bar  and  practised  his  profession  in  Memphis 
till  the  outbreak  of  the  Civil  War,  when  he  en- 
tered the  Confederate  army  as  lieutenant-colonel 
of  a  Tennessee  regiment.  He  was  promoted 
brigadier-general  in  1862  and  was  wounded  at 
Shiloh.  He  has  written  <Life  of  Gen.  Winfield 
Scott*  in  'Great  Commander*  series  (1894) ; 
'Life  of  Governor  William  Blount* ;  etc.  Since 
1878  he  has  been  agent  of  the  War  Department 
for  collections  of  military  records. 

Wright,  Ma^  Tappan,  American  novelist: 
b.  Steubenville,  Ohio,  December  1851.  She  was 
a  daughter  of  Eli  Tappan,  a  president  of  Ken- 
yon  College,  and  in  1879  was  married  to  John 
Henry  Wright  (q.v.).  Her  work  in  fiction, 
which  displays  much  keen  characterization  and 
charm  of  style,  includes:  'A  Truce  and  Other 
Stories*  (1895);  'Aliens*  (1902);  'The  Test* 
(1904). 

Wright,  Silas,  American  statesman:  b. 
Amherst,  Mass.,  24  May  1795 ;  d.  Canton,  N.  Y., 
27  Aug.  1847.  He  was  graduated  at  Middle- 
bury  College,  Vt.,  in  1815,  studied  law,  was 
admitted  to  the  bar  in  1819,  and  established 
himself  as  an  attorney  at  Canton.  In  1823 
he  entered  the  State  senate,  where  he  steadily 
opposed  the  political  advancement  of  De  Witt 
Clinton,  which  he  regarded  as  dangerous  to  the 
Democratic  party,  of  which  throughout  his  life 
he  was  a  firm  adherent.  He  sat  in  Congress 
1827-9,  and  there  advocated  and  voted  for  the 
protective  tariff  of  1828.  He  also  voted  for  the 
appointment  of  a  committee  to  inquire  into  the 
expediency  of  abolishing  slavery  and  the  slave 
trade  in  the  District  of  Columbia.  He  was 
comptroller  of  New  York  1829-33,  and  a  United 
States  senator  1833-44.  He  supported  Clay's 
compromise  bill  in  1833 ;  voted  against  receiving 
a  petition  for  abolishing  slavery  in  the  District 
of  Columbia,  and  in  favor  of  excluding  from 
the  mails  all  "printed  matter  calculated  to  ex- 
cite the  prejudices  of  the  Southern  States  in 
regard  to  the  question  of  slavery";  voted  for 
the  tariff  of  1842,  though  most  of  his  political 
associates  in  the  senate  voted  against  it;  and 
voted  for  the  annexation  of  Texas  to  the  Union. 
In  1844,  against  his  will,  he  was  nominated  by 
his  party  to  be  governor  of  New  York,  and 
was  elected.  President  Polk  offered  him  the 
office  of  secretary  of  the  treasury  in  1845,  but 
he  declined  it,  as  he  had  previously  declined  a 
seat  on  the  supreme  bench.  As  governor  he 
vetoed  a  bill  appropriating  money  for  works  on 
the  canals,  on  the  ground  that  the  effect  of  the 
bill  was  to  resume  the  enlargement  of  the 
canals,  which  had  been  suspended  by  law  in 
1842,  out  of  regard  for  the  financial  safety  of 
the  State;  recommended  legislation  against  the 
anti-renters,  and  on  occasion  of  disturbances 
produced  by  them  in  Delaware  County  in  1845 
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proclaimed  the  county  to  be  in  a  state  of  insur- 
rection and  called  out  a  military  force.  Nomi- 
nated for  re-elettion  in  1846,  he  was  defeated 
by  the  Whig  candidate.  When  the  application 
of  the  Wilmot  proviso  to  the  territories  ob- 
tained from  Mexico  was  under  discussion, 
Wright  emphatically  declared  that  the  arms  and 
the  money  of  the  Union  ought  never  to  be  used 
to  acquire  territory  then  free  for  thp  purpose  of 
planting  slavery  upon  it.  On  the  expiration 
of  his  term  as  governor  he  returned  to  his 
farm  at  Canton.  Consult  'Lives'  by  Jenkins 
(1847);  Hammond  (1848);  Gillet  (1874). 

Wright,  Thomas,  English  antiquary:  b. 
Tenbury,  Shropshire,  23  April  1810;  d.  Chelsea, 
London,  23  Dec.  1877.  _  He  was  graduated  at 
Trinity  College,  Cambridge,  settled  in  London, 
and  devoted  himself  to  the  stu€y  of  English 
history,  literature,  and  antiquities.  He  was  one 
of  the  founders  of  the  Camden  Society,  and  of 
the  British  Arehseologncal  Association,  whose 
journal  he  edited  1843-50.  Of  the  Percy  Society 
and  the  Shakespeare  Society  he  was  also  an  ac- 
tive member,  and  in  1842  he  was  chosen  a  cor- 
responding member  of  the  French  Academy  of 
Inscriptions.  He  edited  a  great  number  of  rare 
works  connected  with  Early  English  literature 
and  history  which  have  been  published  in  Eng- 
land by  the  societies  above  mentioned,  and  also 
published  'Queen  Elizabeth  and  Her  Times* 
(1838)  ;  'Essays  on  the  Literature,  Popular  Su- 
perstitions, and  History  of  England  in  the  Mid- 
dle Ages*  (1846);  'Narrative  of  Sorcery  and 
Magic*  (1851);  'The  Celt,  the  Roman,  and 
the  Saxon*  (1852,  5th  ed.  1890);  'Wanderings 
of  an  Antiquary*  (1854)  ;  'The  History  of  Ire- 
land* (1857) ;  'Dictionary  of  Obsolete  and 
Provincial  English*  (1858);  'History  of 
France*  (1858-60)  ;  'Essays  on  Archaeological 
Subjects*  (1861)  ;  'Manners  and  Sentiments  in 
English  During  the  Middle  Ages*  (1862)  ;  'His- 
tory of  Caricature  and  the  Grotesque*  (1865) ; 
'Womankind  in  Western  Europe*  (1869). 

Wright,  Thomas,  English  biographer:  b. 
OIney,  Buckinghamshire,  16  May  1859.  He  was 
educated  at  Baxton  College,  Forest  Gate,  and  is 
now  (1904)  principal  of  the  Cowper  School  at 
Olney.  He  is  the  founder  of  the  Cowper  So- 
ciety and  has  published  'The  Town  of  Cowper* 
(1886);  the  novels  'The  Chalice  of  Garden* 
(1889);  'The  Blue  Firedrake*  (1892);  and 
'The  Mystery  of  St.  Dunstan's*  (1892);  'Life 
of  William  Cowper,*  the  standard  biography  of 
the  poet  (1892)  ;  'Life  of  Daniel  Defoe*  (1894)  ; 
'The  Correspondence  of  William  Cowper* 
(1902);  'Go,  or  How  to  Succeed  in  Life' 
(1902);  etc. 

Wright,  William  Aldis,  English  scholar: 
b.  1836.  He  was  a  contributor  to  Smith's  'Dic- 
tionary of  the  Bible*  (1860-3),  secretary  to  the 
Old  Testament  Revision  Company  in  1870-85, 
and  from  1868,  the  year  of  its  establishment, 
editor  of  the  'Journal  of  Philology.*  In  1888 
he  became  vice-master  of  Trinity  College,  Cam- 
bridge. With  W.  G.  Clark  (q.v.),  he  collabo- 
rated on  the  'Cambridge  Shakespeare*  (1863-6) 
and  the  'Globe*  edition  of  Shakespeare's  com- 
plete works  (1864).  Among  his  other  publica- 
tions are  editions  of:  the  'Letters  and  Literary 
Remains  of  Edward  Fitz-(Jerald*  (1889)  ;  of 
the  'Facsimile  MSS.  of  Milton's  Minor  Poems* 
(1899);  'Fitz-Gerald's  Miscellanies*  fi900); 
'More  Letters  of  Edward  Fitz-Gerald*  (1901); 


'Literary  Remains  of  Edward  Fitz-Gerald* 
(1902-3);  and  'Milton's  Poetical  Works* 
(1903). 

Wright,  William  Bumet,  American  Pres- 
byterian clergyman:  b.  Cincinnati,  Ohio,  15 
April  1838.  He  was  graduated  from  Dartmouth 
in  1857,  was  four  years  pastor  of  the  South 
Congregational  Church,  Chicago;  20  years  pas- 
tor of  the  Berkeley  Street  (Thurch,  Boston,  and 
three_  of  the  First  Congregational  Church,  New 
Britain,  Conn.,  and  subsequently  of  the  Lafay- 
ette Avenue  Presbs^terian  Church,  Buffalo,  prior 
to  1901.  He  has  published  'Ancient  Cities  from 
the  Dawn  to  the  Daylight*  (1887) ;  'The  World 
to  Come*  (1887) ;  'Master  and  Men*  or  'The 
Sermon  on  the  Mountain  Practised  on  the 
Plain*  (1894). 

Wrightia,  an  apocynaceous  genus  of  small 
trees  and  shrubs,  with  long  loose  branches, 
named  after  William  Wright  (1740-1827),  a 
Scotch  botanist  resident  in  Jamaica.  The  flow- 
ers are  salver-shaped,  white,  yellow,  or  red, 
usually  in  terminal  cymes,  and  have  a  short 
corolla-tube,  five  or  more  scales  at  the  throat, 
and  an  exserted  cone  of  sagittate  anthers,  ff. 
Jinctoria  is  a  small  tree,  a  native  of  Burma  and 
'Southern  India.  The  wood  resembles  ivory  in 
its  hard,  close  grain,  and  exquisite  whiteness, 
and  like  that  other  species  of  the  genus,  is  used 
for  small  articles  of  turnery.  The  tree  is  also 
known  as  ivory-tree,  Pala,  and  palay.  The  seeds 
are  said  to  be  used  in  dyeing,  and  the  leaves, 
with  the  seeds  of  Cassia  tora,  yield,  a  blue  dye 
known  as  pala-indigo,  but  inferior  to  the  gen- 
uine indigo.  iV.  tomentosa,  a  small,  deciduous 
tree,  growing  in  India  and  Burma,  has  a  yellow 
juice,  which,  mixed  with  water,  produces  a  per- 
manent yellow  dye.  It  is  used  by  the  Nepalese 
to  stop  bleeding,  and  the  bark  is  g^ven  as  an 
antidote  to  snakebite.  IV.  antidysenterica,  a 
small  tree  found  in  India  and  Burma,  is  a  most 
valuable  remedy  for  dysentery;  the  Arabs  and 
Persians  consider  the  seeds  as  carminative,  as- 
tringent, tonic,  and  aphrodisiac.  This  tree  is 
now  classified  under  Holarrhena,  and  is  a  prin- 
cipal source  of  conessi-  or  pala-bark. 

Wrightsville,  York  County,  Pa.,  on  the 
the  Susquehanna  River,  31  miles  southeast  of 
Harrisburg  and  11  miles  northeast  of  York, 
was  the  farthest  point  east  reached  by  the  Con- 
federates during  the  Civil  War.  In  the  cam- 
paign preceding  Gettysburg  Gen.  Early  was 
ordered  to  seize  the  bridge  across  the  Susque- 
hanna at  this  point,  a  wooden  structure  over  a 
mile  long,  resting  on  stone  piers.  Included  in 
the  structure  was  a  railroad  bridge,  a  pass- 
way  for  wagons,  and  also  a  tow-path  for  the 
canal  which  here  crossed  the  Susquehanna.  On 
28  June  1863  the  bridge  was  defended  by  the 
27th  Pennsylvania  militia,  a  few  companies  of 
tiie  20th  and  some  other  organizatioiis  and  con- 
valescents hastily  collected,  in  all  numbering 
about  1,200  men,  under  command  of  Col.  J.  G. 
Frick,  27th  militia.  Frick  held  an  intrenched 
line  about  a  half  mile  west  of  Wrightsville. 
Gen.  Gordon's  brigade,  with  Capt.  W.  A.  Tan- 
ner's battery  and  White's  battalion  of  cavalry, 
marching  through  York,  appeared  before  Prick's 
position  on  the  evening  of  28  June  and  began 
skirmishing,  under  cover  of  which  Gordon  en- 
deavored to  cut  him  off  from  the  bridge  by  » 
flank  movement,  but  failed,  and  then  opentf^ 
fire   with   Tanner's   artillery,    to    which   Fruk 
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could  not  repl^r,  being  without  guns.  His  rear 
threatened,  Frick  retreated  across  the  bridge 
and  fired  it,  leaving  i8  or  20  prisoners  in  Gor- 
don's hands.  Gordon  attempted  to  follow,  but 
was  checked  by  the  flames.  The  bridge  was 
totally  destroyed  and  the  flames  communicated 
to  the  town  of  Wrightsville,  consuming  several 
buildings,  but  the  further  progress  was  arrested 
by  Gordon's  men.  The  destruction  of  the  bridge 
was  a  keen  disappointment  to  Early,  who  had 
hoped  to  cross  it  and  attack  Harrisburg  from 
the  east  side  of  the  river.  On  the  2Qth  Gordon 
marched  back  to  York.  £.  A.  Carman. 

Writ.  In  general  understanding  a  writ  is 
a  mandatory  precept  issued  by  the  authority  of 
and  in  'he  name  of  the  executive  branch  of  the 
State  for  the  purpose  of  compelling  the  defend- 
ant to  do  some  particular  thing  mentioned  in  the 
instrument.  Writs  are  generally  classified  as 
mandamus,  habeas  corpus,  summons,  error,  quo 
warranto,  certiorari,  or  review.  Writs  are  fur- 
ther distinguished  as  original  and  judicial.  Orig- 
inal issued  without  any  order  of  the  court  m 
the  particular  case,  judicial  issued  in  pursuance 
of  a  decree  or  order  or  judgment  of  the  court. 
A  writ  of  mandamus  is  a  command  issuing, 
from  a  court  of  law  of  competent  jurisdiction, 
in  the.  name  of  the  State,  directed  to  some  in- 
ferior court,  officer,  corporation,  or  person,  re- 
quiring them  to  do  some  particular  thing  there- 
in specified,  and  which  appertains  to  their  office 
or  duty.  In  order  to  secure  a  writ  of  man- 
damus it  is  necessary  to  show  (i)  that  the 
petitioner  has  a  legal  right  to  have  the  thing 
done  which  it  is  sought  to  be  done;  (2)  that  it 
is  the  duty  of  the  respondent  to  perforrh  it ; 
(3)  that  the  writ  is  the  only  plain,  speedy,  and 
adequate  remedy.  A  writ  has  a  purely  per- 
sonal effect.  An  injunction  —  either  mandatory 
or  prohibitory  —  is  a  writ  framed  according  to 
the  circumstances  of  the  case  commanding  an 
act  which  the  court  regards  as  essential  to 
justice,  or  restraining  an  act  which  it  esteems 
contrary  to  equity  and  good  conscience.  Quo 
warranto  is  an  order  to  show  by  what  authority 
a  given  act  is  dqne_  or  office  held.  A  writ  of 
error  is  a  commission  to  a  superior  court  by 
which  they  are  authorized  to  examine  the  rec- 
ord in  a  case  on  which  judgment  has  been  given 
in  an  inferior  court.  Habeas  corpus  is  an  order 
issued  by  a  magistrate  to  an  officer  in  charge 
of  the  person  of  the  defendant  and  designed  to 
give  summary  relief  against  illegal  restraint  of 
personal  liberty.  Summons  is  a  demand  made 
to  a  person  to  appear  at  a  given  time  before  a 
court  or  officer.  Certiorari  or  review  is  an  or- 
der to  a  superior  court  to  review  the  evidence 
presented  before  an  inferior  court. 

Writers'  Cramp,  or  Scriveners'  Cramp  or 
Palsy,  an  occupation-neurosis  to  which  those 
who  do  much  writing,  especially  with  the  hand 
too  tightly  contracted,  are  very  liable.  A  per- 
son with  this  trouble  has  no  complete  control 
over  the  muscles  of  the  thumb  and  middle  and 
fore  fingers,  brought  into  use  in  writing,  al- 
though other  manual  operations  are  performed 
without  difficulty.  The  affection  seldom  mani- 
fests itself  till  toward  middle  age.  The  various 
methods  of  treatment  that  have  been  proposed 
have  not  been  very  successful.  Small  surgical 
operations  have  been  performed  with  occasional 
but  far  from  general  good  results.  The  applica- 
tion of  electricity  to  the  adductor  of  the  thumb, 


and  the  kneading  of  the  muscSes  of  th< 
ball  of  the  thumb  and  the  lower  part  of  the 
forearm,  so  as  to  promote  the  cifculation  in  those 
parts,  are  said  to  be  beneficial,  but  the  only 
way  to  obtain  perfect  relief  is  for  the  patient 
to  abstain  from  writing  altogether.  If  he  is 
obliged  to  write  he  will  do  so  with  more  ease 
if  he  uses  a  pen  with  a  very  thick  handle.  For 
extreme  ca$es  several  contrivances  have  been 
devised  for  assisting  the  patient  to  write  by 
altering  the  movements  of  the  fingers  in  writing, 
and  giving  support  to  the  ball  of  the  hand.  The 
typewriter  has  proved  the  best  resource  of  those 
who  suffer  from  the  ailment.  See  Neurosis; 
Occupation,  Hygiene  of. 

.Writers  to  the  Signet,  in  Scotland,  where 
lawyers  generally  are  called  writers,  an  incor- 
porated legal  society  dating  from  an  early  pe- 
riod of  Scottish  history.  Originally,  the  name 
probably  applied  to  clerks  in  the  office  of  the 
secretary  of  state,  where  was  deposited  the 
seal  by  which  the  king's  letters  and  writs  for 
the  purposes  of  justice  were  authenticated.  This 
duty  was  monopolized  by  this  close  society  of 
practitioners,  members  being  appointed  not  by 
public  officials,  but  by  the  organization.  Thus 
the  Writers  to  the  Signet  came  to  control  admis- 
sions to  the  bar,  like  the  English  Inns  of  Court 
(q.v.).  They  still  retain  a  certain  prestige  at 
the  bar,  but  not  their  former  monopoly. 

Writing,  the  art  of  recording  ideas  by 
means  of  characters  or  figures  of  some  sort  im- 
pressed upon  some  kind  of  material  substance. 
History,  though  it  does  not  throw  complete 
light  on  the  origin  of  writing,  suffices  to  show 
certain  stages  in  its  progress,  and  upon  thes^ 
a  classification  has  been  founded,  which  is,  how- 
ever, incomplete  and  unsatisfactory.  The  sim- 
plest classification,  and  perhaps  at  an  initiatory 
stage  the  best,  is  that  which  divides  all  writing 
into  ideographic  and  phonographic,  or  signs  rep- 
resenting the  things  symbolized  by  words,  and 
signs  representing  sounds,^  that  is,  words  them- 
selves. Less  satisfactory  is  the  classification  of 
writing  into  three  historical  stages,  the  figura- 
tive, the  transitional  or  conventional,  and  the 
alphabetic.  In  the  first  of  these,  to  which 
hieroglyphic  writing  belongs,  writing  is  sup- 
posed to  be  pictorial,  or  immediately  representa- 
tive of  objects.  After  this,  in  the  transitioqal 
period  comes  symbolical  writing,  in  which  ab- 
breviated pictures  are  transformed  into  arbitrary 
symbols,  first  of  things,  and  afterward  of  sounds- 
and  words.  Lastly,  with  the  prevalence  of 
phonetic  writing  sounds  are  represented  first  in 
syllables,  and  afterward  in  letters.  The  course 
of  writing  is  generally  in  the  direction  thus  in- 
dicated, but  it  is  inaccurate  and  misleading  to 
represent  these  stages  as  epochs  in  its  progress. 
As  the  most  modem  writing  contains  traces  of 
the  first  of  these  methods,  so  the  earliest  con- 
tains traces  of  the  last  The  majority  of  the 
letters  in  modem  alphabets  can  be  traced  to 
symbols,  or  abbreviated  pictures  representative  of 
things,  but  as  the  thing  originally  represented  is 
usually  an  object  whose  name  begins  with  the 
sound  represented  by  the  letter,  there  is  no  evi- 
dence that  the  sign  was  not  originally  intended 
in  a  double  sense  and  used  as  a  phonograph.  In 
Egyptian  hieroglyphics  we  have  ideographs  and 
phonographs  mixed  together.  This,  however, 
does  not  prove  the  absolute  precedence  of  ideo- 
graphs, but  only  the  imperfection  of  the  phono- 
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graphic  elements  in  that  system.  The  same  thing 
occurs  in  the  Mexican  picture  writing,  which 
was  long  supposed  to  be  purely  ideographic.  Its 
phonetic  signs  are  syllabic,  not  alphabetic.  In 
our  own  system  we  use  figures  and  other  sym- 
bols when  phonographic  signs  are  too  slow  for 
our  purpose,  and  with  a  less  perfect  phono- 
graphic system  this  would  naturally  occur  much 
more  frequently.  It  does  not  appear,  moreover, 
that  any  transition  from  pictorial  to  phonetic 
writing  is  necessary  through  arbitrary  non- 
phonetical  symbols.  Both  of  these  modifications 
would  no  doubt  proceed  simujtaneously  from  in- 
dependent causes.  _  Pictorial  signs  not  phonetized 
would  be  abbreviated  as  well  as  phonetized 
signs,  and  when  the  phonetized  abbreviations 
came  to  prevail  the  non-phonetized  abbreviations 
would  be  phonetized  also,  thus  producing  the 
appearance  of  a  transition  from  arbitrary  symbols 
to  phonetic  signs. 

The  reason  why  writing  has  had  to  pass 
through  various  stages  of  pictorial  and  more  or 
less  arbitrary  symbclical  representation  before 
reaching  the  more  perfect  development  of  the  al- 
phabetic form  is  not  very  difficult  to  discover, 
and  it  has  an  important  bearing  on  the  order  of 
development  It  is  not  because  the  representa- 
tion of  words  is  in  itself  more  difficult  to  con- 
ceive of  than  the  representation  of  things,_  or 
because  when  the  desire  for  writing  as  a  medium 
of  communication  is  excited  the  human  intellect 
is  inadequate  to  the  task  of  forming  at  once  an 
entire  phonetic  system.  Had  phonetic  or  even 
alphabetic  representation  been  the  only  possible 
means  of  constructing  a  written  symbol  all  dif- 
ficulties would  doubtless  have  been  overcome  by 
one  sustained  effort,  as  they  have  actually  been 
by  many  partial  ones ;  but  as  an  easier  process 
was  to  be  found,  and  would  directly  suggest  it- 
self as  a  means  of  meeting  the  immediate  de- 
mand, the  more  elaborate  process  was  excluded 
and  prevented  by  this  ijrocess  from  being  per- 
formed. Nothing  is  easier  than  to  make  a  rude 
pictorial  representation  of  certain  objects.  To 
draw  something  resembling  a  man  would  be 
easier  than  to  agree  on  a  sign  to  represent  the 
word  man,  hence  ideographs  would  naturally  pre- 
cede phonetic  symbols.  But  for  the  same  rea- 
son the  earliest  systems  of  writing  would  not 
be  purely  ideographic  but  mixed.  There  are 
tnany  things  which  form  the  subject  of  the  least 
sophisticated  human  communications  which  can- 
not be  represented  pictorially.  When  writing 
was  first  practised  these  things  were  already  rep- 
resented by  words,  and  the  idea  would  naturally 
occur  to  form  a  sign  to  represent  the  word,  that 
is,  a  phonetic  _  sign.  These  signs  could  notbe 
directly  pictorial,  but\they  might  be  allegorical 
or  symbolic,  and  in  the  absence  of  analysis  of 
sound  they  probably  would  take  that  form,  al- 
though the  direct  intention  was  to  suggest  con- 
ventionally a  specific  word  by  the  symbol.  This 
sort  of  symbol  might  be  called  a  mnemonic. 
From  such  symbols  to  merely  arbitrary  syllabic 
and  alphabetic  symbols  the  transition  would  be 
■easy. 

It  is  generally  agreed  that  writing  was  in- 
troduced to  the  western  nations  by  the  Phoeni- 
cians, _  and  it  is  commonly  believed  that  the 
Phcenician  system  was  based  on  the  Egyptian, 
but  the  comparative  antiquity  of  the  E^rptian 
and  Asqrrian  or  Akkadian,  the  hieroglyphic  and 
cuBwfoiiit  systems,  cannot  be  definitely  deter' 
■nined.  The  Egyptians  attribtited  their  writing 
Vol.  »o— 39 


to  Thoth,  and  the  first  characters  are  said  to 
have  consisted  of  portraits  of  the  gods.  The 
cuneiform  writing,  which  is  cumbrous  and  ex- 
ceedingly difficult  to  read,  has  been  adapted  to 
several  languages,  the  Akkadian,  the  Assjrrian, 
the  Persian,  etc.,  in  a  variety  of  ways,  ideo- 
graphic, syllabic,  and  alphabetic.  The  Egyptians 
had  three  distinct  kinds  of  writing,  the  hiero- 
glyphic, the  hieratic,  and  the  enchorial  or  de- 
motic. The  first  is  a  mixed  system,  containing 
large  numbers  of  signs  of  various  characters, 
ideographic  and  phonetic.  It  is  used  chiefly  for 
inscriptions  on  monuments  and  public  buildings. 
The  hieratic  is  a  cursive  hand  abridged  from 
the  hieroglyphic  for  use  on  pa{>yri.  Both  these 
forms  were  sacred,  and  the  priestly  caste  only 
were  initiated  in  them.  The  demotic  was  in- 
troduced much  later  than  the  other  forms.  It 
was  used  for  trading  and  common  purposes,  and 
in  civil  documents.  The  hieratic  writing  was 
more  phonetic  than  the  hieroglyphic,  and  the 
alphabetic  character  prevailed  in  the  demotic. 
The  first  was  written  in  any  direction  according 
to  the  form  of  the  surface;  the  hieratic  was  at 
first  written  in  columns,  but  afterward  always 
in  horizontal  lines.  The  hieratic  and  demotic 
are  read  from  right  to  left,  but  the  individual 
letters  are  formed  from  left  to  right  The  con- 
nection between  the  Egyptian  and. the  Semitic 
writings,  to  which  the  Phoenician  belongs,  is  by 
no  means  unanimously  admitted,  many  scholars 
holding  that  the  resemblances  between  them  may 
be  explained  by  the  independent  adoption  of 
common  principles.  The  leading  Semitic  forms 
are  the  Samaritan  or  ancient  Hebrew,  the  Cbal- 
dee  or  East  Aramaic,  the  Syriac  or  West 
Aramaic,  and  the  Kufic  or  early  Arabic,  which 
continued  to  be  used  in  MS.  for  several  cen- 
turies after  the  Mohammedan  conquest.  a*ter 
which  it  was  replaced  by  the  Neshki  or  modern 
Arabic,  which,  with  some  slight  modifications, 
is  the  same  with  the  modern  Persian.  The  He- 
brew alphabet  now  in  use,  the  B.nbylonian  or 
East  Aramaic,  is  entirely  consonantal,  the  vowel 
points  being  of  modern  origin.  The  Ph'Miician 
which  formed  the  basis  of  the  western  hngiiag*s 
was  of  a  similar  character.  Phcenician  writing 
was  anciently  represented  to  have  been  brought 
by  a  Gadmean  colony  to  Boeotia  about  the  i6th 
century  b.c.  (see  Cadmus)  ;  and  a  certain  num- 
ber of  the  Greek  letters  are  undoubtedly  of  Phoe- 
nician origin.  (See  the  section  on  language  and 
writing  in  the  article  Greece.)  The  Greeks  at 
first  wrote  from  right  to  left,  and  afterward 
adopted  the  method  called  boustrophsdon,  from 
the  motion  of  the  ox  in  plowing,  that  is,  alter- 
nately from  right  to  left,  and  from  left  to  ri^t 
Writing  from  left  to  right  was  said  to  have  been 
introduced  in  the  time  of  Homer  by  Pronapides 
of  Athens.  The  various  modifications  whicn  the 
Phoenician  or  Pelasgian  forms  underwent  in 
Italy  are  to  be  found  by  comparison  of  the 
Oscan,  Etruscan,  Umbrian,  and  early  Latin  in- 
scriptions. In  the  ancient  Greek  and  Roman 
writing,  and  even  for  a  time  in  the  mediaeval 
writing  of  Europe,  the  words  were  not  separated 
by  spaces,  and  no  punctuation  marks  were  used. 
The  present  cursive  characters  with  modifica- 
tions occur  in  Greek  inscriptions  of  the  age  of 
Augustus.  In  mediaeval  manuscripts  a  variety 
of  styles  were  adopted  in  diflferent  ep9«trf  and 
countries,  and  for  different  uses,  to  tf^nh^ 
which  in  detail  would  require  a  separatf  tre*H«!. 
In  France  the  rarious  styles  were  eaU'^d  after 
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the  dynasties  under  which  they  prevailed: 
Merovingian,  Carlovingian,  Capetian,  Valesian. 
and  Bourbon.  There  were  also  a  variety  of 
styles  used  for  different  purposes  distinguished 
by  such  names  as  majuscule  and  minuscule 
(great  and  small  letters),  diplomatic  minuscule, 
and  many  others.  Capitals  were  not  then  used 
as  now  to  distinguish  prominent  words,  but 
whole  manuscripts  were  written  in  large  or 
small  capitals.  There  were  also  a  variety  of 
mixed  styles.  From  the  8th  to  the  nth  cen- 
turies writing  with  tremblements  was  affected  in 
France.  The  diplomatic  minuscule  was  a  mix- 
ture of  minuscule  and  cursive  characters  dis- 
tinguished by  an  unusual  prolongation  of  the 
long  letters.  Uncial  letters,  which  prevailed 
from  the  7th  to  the  loth  centuries,  were  rounded 
capitals  with  few  hair-strokes.  The  practice  of 
ornamenting  pages  began  in  the  8th  century, 
and  the  earliest  manuscripts  are  also  without 
title-pages.  The  so-called  Gothic  characters,  in 
reality  of  scholastic  origin,  are  merely  fanciful 
deviations  from  the  Roman  types,  such  as  the 
rounding  of  straight  limbs,  the  substitution  of 
angular  facets  for  rounded  forms,  with  hair- 
lined  projections  from  the  extremities  contrast- 
ing with  massive  body-strokes.  They  became 
common  in  inscriptions  from  the  13th  to  the  15th 
centuries,  and  were  employed  in  church-books 
from  the  time  of  St.  Louis.  The  Gothic  cursive 
was  introduced  about  the  middle  of  the  13th 
century.  The  modern  German  alphabet  was  also 
introduced  in  the  13th  century.  In  England  a 
variety  of  styles  called  Saxon  prevailed  in  the 
early  Middle  Ages.  An  elegant  mixed  style  was 
formed  of  a  combination  of  Roman  Lombardic 
and  Saxon  characters.  The  Norman  style  of 
writing  came  in  with  William  the  Conqueror. 
The  old  English  form  of  Gothic  dates  from  the 
middle  of  the  14th  century.  The  English  "court 
hand,"  an  adaptation  of  Saxon,  prevailed  from 
the  i6th  century  to  the  reign  of  George  II.  In 
regard  to  the  antiquity  of  writing  in  other  parts 
of  Europe,  it  was  known  to  the  Gauls  before 
■flie  time  of  Caesar;  but  no  traces  of  the  ancient 
•writing  remain,  and  whether  it  was  derived 
from  the  Greeks  or  the  Phcenicians  is  doubt- 
ful. There  are  slight  traces  of  writing  in  Britain 
previous  to  the  Roman  period,  but  if  it  were 
employed  by  the  Druids,  as  Caesar  says,  it  may 
have  existed  without  leaving  remains.  The  Ger- 
mans claim  the  knowledge  of  writing  previous 
to  their  contact  with  the  Romans;  but  in  their 
case  also  we  are  without  early  remains.  The 
Runic  alphabet  used  for  many  centuries  in  Den- 
mark, Norway,  etc.,  may  have  been  employed 
long  before  the  Christian  era. 

In  the  East  we  find  one  of  the  most  striking 
contrasts  in  the  history  of  language.  The 
Chinese,  who  have  an  ancient  system  of  writing 
which  they  attribute  to  Fou-hi,  have  never 
reached  the  alphabetic  system.  Their  characters 
are  syllabic,  and  as  Chinese  words  are  mono- 
syllables, they  are  strictly  ideographic.  They 
■  have  been  adopted  in  this  way  by  peoples  speak- 
ing not  only  different  dialects,  but  different  lan- 
guages, who  apply  the  signs  to  words  of  different 
sound  but  of  the  same  signification  as  the  orig- 
inal. The  Chinese  system  is  said  to  contain  40,000 
characters.  They  were  originally  hieroglyphic, 
but  from  difficulty  of  interpretation  have  be- 
come conventional.  There  are,  of  course,  cer- 
tain general  principles  of  combination  and  con- 
struction, but  to  master  the  whole  system  is  said 


to  be  the  work  of  a  lifetime.  Only  a  limited 
portion  of  it  can  therefore  have  any  real  ex- 
istence as  a  medium  of  communication.  San- 
skrit, on  the  other  hand,  possesses  the  most  per- 
fect known  alphabet.  The  Hindus  claim  to  have 
derived  it  frorn  the  gods,  and  call  one  form  of  it 
devanagari  (divine  city).  It  is  wholly  different 
from  the  Semitic,  and  is  founded  on  a  m-ich 
more  complete  and  subtle  analysis  of  sound.  Its 
consonant  signs  number  33,  its  vowel  signs  14. 
They  are  applied  with  an  analytical  niethod 
which  gives  a  power  of  distinction  vastly  supe- 
rior to  that  of  European  alphabets,  and  which  is 
greatly  admired  by  scholars.  Sanskrit  is  writ- 
ten from_  left  to  right.  By  means  of  its  de- 
rivatives it  is  widely  diffused  in  the  East.  The 
Pali,  which  forms  the  sacred  language  of  the 
Buddhists,  has  carried  it  far  beyond  India.  The 
Burmese  Pali  character  is  square,  the  Siamese 
round.  To  complete  the  vagaries  which  have 
prevailed  in  the  direction  of  writing,  the  Mexi- 
can picture  writing  was  written  from  bottom  to 
top.  See  Alphabet;  Cuneiform  Writing; 
Etymology;  Hieroglyphics;  Language;  Philo- 
logy ;  Science  of  Language  ;  Speech. 

Wroeites,  ro'its,  a  sect  named  from  John 
Wroe,  who  died  in  Australia  6  Feb.  1863,  and 
who  claimed  to  have  received  Divine  revelations. 
They  are  few  in  numbers,  and  sometimes  called 
Christian  Israelites.  They  teach  the  immediate 
second  coming  of  Christ. 

Wrong,  George  McKinnon,  Canadian 
educator :  b.  Ontario  25  June  i860.  He  was  edu- 
cated at  University  and  Wycliffe  colleges  in 
Toronto,  took  orders  in  the  Church  of  England 
and  in  1894  succeeded  Sir  Daniel  Wilson  as 
professor  of  history  in  the  University  of  To- 
ronto. He  is  co-editor  with  H.  H.  Langton  of 
the  annual  <  Review  of  Historical  Publications 
Relating,  to  Canada.' 

Wryl)!]!,  an  extraordinary  plover  (An- 
arhynchus  frontalis)  of  New  Zealand,  which  is 
unique  in  having  a  bill  bent  sideways  near  the 
tip, —  always  toward  the  right.  By  this  pecu- 
liarly adapted  instrument  it  seems  to  be  able  to 
reach  and  obtain  many  small  crustaceans,  etc., 
which  are  able  to  creep  under  stones  out  of  reach 
of  all  the  other  shore-birds  of  the  region,  which 
have  only  the  ordinary  straight  kind  of  beak. 
The  questions  and  inferences  which  arise  in  the 
mind  of  the  evolutionist  in  view  of  this  case 
will  be  found  treated  in  Newton's  'Dictionary 
of  Birds,'  with  references  to  other  authorities. 
See  Plover. 

WiVneck,  a  European  bird  Uynx  or  Yunx 
torquilla) ,  related  to  the  woodpeckers,  which  has 
a  habit  of  twisting_  its  head  in_  a  curious  man- 
ner. This  bird  visits  Great  Britain  in  summer, 
arriving  in  April,  usually  with  or  just  before  the 
cuckoo,  and  hence  is  named  the  "cuckoo's  mate.* 
The  food  consists  of  insects,  and  chiefly  of  ants 
and  their  pupx.  It  is  also  said  to  eat  elder- 
berries. The  tongue  is  long  and  extensile,  like 
that  of  the  woodpeckers.  The  nest  is  formed 
in  the  holes  of  trees;  and  the  eggs  vary  from 
six  to  ten. 

Wryneck.    See  Torticollis. 

Wu-chang,  woo'chang',  or  Woo-chang, 
China,  a  city  of  the  province  of  Hu-peh.  on  the 
Yang-tse-kiang,  opposite  the  city  of  Hankow. 
'The  latter  Is  in  effect  but  a  suburb  of  Wu- 
chang, another-  portion  on  the  north  bank  of  the* 
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nvcT  bring  Hanyang.  It  is  the  great  emporium 
for  toe  tea  exported  by  way  of  Shanghai.  Pop. 
vatiouiiy  estimated  from  500,000  to  1,000,000. 

Wu-hu,  woo'hoo',  China,  a  treaty-port, 
opened  in  1877,  in  the  province  of  Ngan-hwei, 
on  the  right  bank  of  the  Yang-tse-kiang  river, 
about  200  miles  west  of  Shanghai.  Some  man- 
ufactures and  a  considerable  trade  are  carried 
on.  The  number  of  vessels  entered  in  1901  was 
2,002,  with  a  total  tonnage  of  2,098,840.  The 
total  value  of  the  imports  in  that  year  was  $5,- 
776,810,  comprising  cottons,  opium,  sugar,  kero- 
sene, bags,  woolens,  metals,  etc. ;  and  the  ex- 
ports were  valued  at  $4,080,145,  including  rice, 
rape-seed,  raw  silk,  wheat,  feathers,  beans, 
ground-nuts,  etc.  Wu-hu  suffered  severely  in 
the  Tai-ping  rebellion.    Pop.  92,000. 

Wu  Ting-Fang,  woo'ting'fang',  Chinese 
diplomatist:  b.  near  Canton.  After  education  at 
Canton  and  Hong  Kong,  he  went  to  England  in 
1874  for  the  study  of  law,  having  found  Chinese 
merchants  greatl;^  at  disadvantage  through 
ignorance  of  the  English  language  and  law,  and 
was  ■  the  first  Chinese  to  be  made  a  barrister 
(1877).  He  established  himself  in  successful 
practice  at  Hong  Kong,  where  his  services 
proved  of  great  value.  For  several  years  he  was 
a  secretary  on  the  official  staff  of  Li-Hung- 
Chang,  but  first  came  prominently  into  notice  as 
secretary  of  the  peace  commission  to  Japan  after 
the  war  with  that  country.  His  skill  in  these 
diplomatic  negotiations  obtained  for  him  the  post 
of  envoy  extraordinary  and  minister  plenipoten- 
tiary to  the  United  States,  Spain,  Mexico,  and 
Peru  (May  1897).  During  the  Boxer  troubles 
in  the  summer  of  1900  he  made  skilful  repre- 
sentations to  the  state  department,  for  which 
when  no  news  was  obtainable  from  Peking,  he 
transmitted  a  message  to  Minister  Conger  and 
secured  an  answer.  He  used  English  fluently; 
was  stated  to  have  been  the  first  Chinese  minister 
to  address  American  audiences,  which  he  did 
frequently ;  wrote  numerous  articles  for*  Ameri- 
can magazines ;  and  received  the  degree  of  LL.D. 
from  the  University  of  Pennsylvania.  _  In  1902 
he  was  recalled,  and  in  1903  became  vice-presi- 
dent of  the  newly  established  Chinese  "board  of 
commerce." 

Wulf'enite,  native  lead  molybdate.  It  is 
generally  admitted  that  the  best  specimens  of 
this  mineral  are  among  the  most  beautiful  min- 
erals known.  It  crystallizes  in  hemimorphic 
tetragonal  crystals.  They  are  usually  in  square 
tabular  plates,  sometimes  very  thin  and  trans- 
parent, but  occasionally  in  elongated  pyramidal 
forms  and  nearly  opaque.  The  mineral  also  oc- 
curs in  crystalline  masses.  It  is  very  brittle,  has 
a  hardness  of  about  3  and  is  very  heavy,  its 
specific  gravity  ranging  from  6.7  to  7.0.  Its  lus- 
tre-is  resinous  to  adamantine,  and  colors  are 
various  shades  of  yellow,  orange,  red,  grayish  or 
greenish.  It  is_  associated  with  other  lead  ores 
at  many  localities,  as  in  Austria-Hungary,  and 
New  South  Wales,  but  the  United  States  locali- 
ties are  far  more  important.  Magnificent  speci- 
mens occur  in  the  Red  Cloud  and  Mammoth 
mines  in  Arizona,  in  the  Organ  Mountains,  New 
Mexico,  at  Eureka,  Nevada  and  Tecoma,  Utah. 
It  was  named  in  honor  of  the  Austrian  min- 
eralogist, Wulfen.  It  has  been  used  to  a  limited 
extent  as  an  ore  of  molybdenum. 


Wulfstan,  wulf'stan,  Wulstan,  or  Wolstan, 

(i)  Anglo-Saxon  prelate:  b.  Long  Itchington, 
Warwickshire,  about  1007 ;  d.  Worcester  18  Jan. 
1095.  Educated  at  Evesham  and  Peterborough, 
he  became  a  monk  in  the  monastery  of  Worces- 
ter and  in  1062  was  consecrated  bishop  of  Wor- 
cester. He  was  one  of  those  who  submitted  to 
William  the  Conqueror  at  Berkhampstead  in 
1066,  and  was  allowed  to  retain  his  see.  The 
crypt  of  the  present  Worcester  cathedral  repre- 
sents the  church  which  Wulfstan  caused  to  be 
erected  between  1084  and  1089.  He  was  a  man 
of  saintly  character  and  loyal  devotion  to  his 
work,  and  he  is  credited  with  having  induced  the 
merchants  of  Bristol  to  stop  their  traffic  in 
slaves.  He  assisted  in  the  Domesday  survey, 
and  led  the  defense  of  Worcester  against  the  re- 
bellious nobles  commanded  by  Roger  de  Mont- 
gomery. He  was  buried  in  Worcester  cathedral, 
and  was  canonized  in  1203,  his  day  being  19 
January.  Consult,  <Life,>  by  William  of 
Malmesbury,  <De  Gestibus  Pontificum.'  (2) 
Wulfstan:  b.  about  950;  d.  1023.  He  was  arch- 
bishop of  York,  and  has  been  regarded  as  the 
author  of  <  Wulfstan's  Homilies,'  first  printed  in 
1701.  (3)  Wulfstan  of  Winchester,  a  monk  of  the 
oth  century,  who  wrote  metrical  lives  of  St. 
Swithin  and  St.  Ethelwold. 

WUlker,  vtH'kSr.  Richard  PatU,  German  phi- 
lologist: b.  Frankfort-on-the-Main  29  July  1845. 
He  was  educated  in  Berlin,  Leipsic  and  Marburg 
and  in  1875  was  made  professor  of  English  at  the 
University  of  Leipsic.  He  is  the  author  of  *Das 
Evangelium  Nikodemi>  ^1872);  <AItenglisches 
Lesebuch*  (1874-80);  <Kleinere  angebachsiche 
Dichtung>  (1882);  <Grundriss  zur  Geschichte  der 
angelsftchsischen  Literatur'  ("1^5);  <  Geschichte 
der  englischen  Litteratur  von  den  altesten  Zeiten 
bis  zur  Gegenwart*  (1896) ;  <Bibliothek  der 
angelsachsichen  Prosa>  (1899). 

Wundt,  voont,  Wilhelm  Max,  German 
physiologist  and  philosopher:  b.  Neckarau, 
Baden,  16  Aug.  1832.  He  was  educated  at' 
Heidelberg,  Tiibingen  and  Berlin,  and  in  1865 
became  assistant  professor  of  philosophy  at 
Heidelberg.  He  was  subsequently  professor  of 
philosophy  at  Ziirich  and  in  1875  was  appointed 
to  a  similar  post  at  Leipsic.  Among  his  numer- 
ous works  are:  < Science  of  Muscular  Motion* 
(1858);  <ManuaI  of  Human  Physiology'  (1864, 
4th  ed.  1878);  <Ethics>  (1886,  2d  ed.  1892); 
•The  Human  and  the  Animal  SouP  (2d  ed.  1892, 
in  English  1894) ;  <Logic>  (1880-3,  2d  ed. 
1892-5)  ;  'Elements  of  Physiological  Psychology' 
(1874,  4th  ed.  1893);  < System  of  Philosophy' 
(i88g,  2d  ed.  1897);  'Outline  of  Psychology' 
(1896,  2d  ed.  1897,  in  English  1894);  etc.  As 
a  physiologist  he  advanced  psychology  by  his 
work,  and  as  a  philosopher  introduced  the  in- 
ductive method  into  sciences  previously  purely 
speculative  (for  example,  logic  and  ethics),  and 
sought  to  advance  psychology  by  exact  measure- 
ments (as  of  the  time  needed  by  a  nerve  stimu- 
lation to  reach  consciousness  and  become  a  per- 
cept). 

Wupper,  voop'per,  Germany,  a  river  in  the 
governments  of  Cologne  and  Diisseldorf  of  the 
Prussian  province  of  the  Rhine.  It  rises  on  the 
Westphalian  frontier,  and  flows  first  northwest 
and  then  southwest,  joining  the  Rhine  between 
Cologne  and  Dusseldorf  after  a  course  of  about 
60  miles._  It  is  not  navigable  for  vessels  of  any 
size,  but  it  provides  considerable  power  for  man-. 
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ufacturing  purposes.  Its  valley  is  the  most  pop- 
ulous in  Germany,  and  contains  the  important 
industrial  towns  of  Barmen,  Elberfeld,  and 
Solingen.  In  its  upper  course  it  is  called  the 
Wipper. 

Wurdha,  wiir'da,  India.    See  Wardha. 

Wurmser,  voorm'zer,  Dagobert  Sigmund, 
Count  von,  Austrian  general :  b.  Alsace  22  Sept 
1724;  d.  Vienna  22  Aug.  1797.  He  served  three 
years  in  the  French  army,  but  left  it  for  the 
Austrian  service,  where  he  commanded  a  hussar 
regiment  during  the  Seven  Years'  war,  attaining 
the  rank  of  major-general.  During  the  Bavar- 
ian war  of  succession  he  commanded  a  special 
corps  of  the  army  in  Bohemia,  and  after  the 
peace  was  made  commanding  general  in  Galicia, 
and  in  1787  general  of  cavalry.  By  the  out- 
break of  the  French  Revolution  his  family  lost 
their  estates  in  Alsace.  In  May  1796,  the  critical 
condition  of  affairs  in  Italy  after  the  defeat  of 
Beaulieu  led  to  the  appointment  of  Wurmser  to 
the  command  of  the  second  Austrian  army  des- 
tined to  a«t  against  Bonaparte.  At  the  head  of 
60,000  men,  he  obliged  the  French  to  raise  the 
siege  of  Mantua ;  but  the  defeat  of  his  main  body 
at  Castiglione,  Roveredo,  and  Bassano,  rendered 
his  situation  extremely  critical.  He  finally 
forced  his  way  into  Mantua,  of  which  the  block- 
ade was  resumed.  A  third  Austrian  army  was 
sent  into  Italy,  but  the  defeat  of  Arcole  prevented 
it  from  relieving  him ;  and  at  length,  in  February 
1797.  seeing  the  impossibility  of  any  longer  main- 
taining the  defense,  Wurmser  surrendered  Man- 
tua to  Napoleon. 

,      Wuro'ra,  India.    See  Wakora. 

Wiirtemberg,  viirt'tem-berg,  or  WUrttem- 
berg,  Germany,  a  southwestern  state  and 
kingdom  of  the  empire,  between  Bavaria,  Ba- 
den, HohenzoUern,  and  the  Lake  of  Constance, 
which  separates  it  from  Switzerland ;  area,_  7.528 
square  miles.  It  was  formerly  included  in  the 
territory  of  Swabia  (q.v.).  Except  a  few  tracts 
in  the  south,  the  surface  is  hilly  and  even  moun- 
tainous. In  the  west  the  Schwarzwald,  or  Black 
Forest,  forms  part  of  the  boundary,  and  the  Alb 
or  Rauhe  Alp,  forming  part  of  the  Franconian 
Jura,  covers  an  extensive  tract.  The  country 
belongs  in  large  part  to  the  basin  of  the  Rhine, 
being  drained  northward  into  that  river  by  the 
Neckar,  while  the  Danube  flows  across  the 
southern  districts.  A  part  of  the  Lake  of  Con- 
stance is  also  included  in  Wiirtemberg.  The 
climate  is  temperate.  In  the  lower  and  more 
favorable  districts  the  fig  and  melon  ripen  in  the 
open  air,  and  the  vii.e,  cultivated  on  an  extensive 
scale,  produces  several  first-class  wines;  maize, 
wheat,  hops,  tobacco,  and  fruit,  which  is  em- 
ployea  in  cider  making,  are  largely  cultivated. 
About  a  third  of  the  country  is  under  forests, 
which  consist  chiefly  of  oaks,  beeches,  and  pine. 
Of  minerals,  the  most  valuable  are  iron  and  salt, 
both  of  which  are  worked  by  the  government; 
the  others  are  limestone,  gypsum,  alabaster,  slate, 
mill-stones,  and  potter's-clay.  The  manufac- 
tures consist  chiefly  of  cotton,  woolen,  and  linen 
goods,  paper,  wooden  clocks,  toys,  musical  in- 
struments, and  chemical  products.  The  govern- 
ment is  a_  hereditary  constitutional  monarchy, 
tlie  executive  power  being  lodged  in  the  sover- 
eign, and  the  legislative  jointly  in  the  sovereign 
and  a  parliament,  composed  of  an  upper  and  a 
lower  chamber.    The   latter,  which  is  elected 


every  six  years,  is  composed  of  93  members. 
The  yearly  revenue  from  all  sources  is  about 
$17,500,000,  and  the  public  debt,  the  bulk  of 
which  was  incurred  m  constructing  the  state 
railways,  is  about  $140,000,000.  Wiirtemberg  is 
represented  in  the  Bundesrath  by  4  members, 
and  in  the  Reichstag  by  17.  There  is  no  exclu- 
sively established  religion,  but  the  king  is  it»- 
vested  by  the  constitution  with  the  supreme  di- 
rection and  guardianship  of  the  Evangelical 
Protestant  Church.  Education  is  generally  dif- 
fused, and  the  centre  of  the  educational  system  is 
the  University  of  Tubingen.  Besides  Stuttgart 
(the  capital),  the  chief  towns  are  Ulm,  Heil- 
bronn,  and  Esslingen.  The  history  of  the  state 
is  of  little  general  interest.  Previous  to  the 
Napoleonic  era  the  rulers  had  the  title  of  duke, 
but  in  1806,  by  the  favor  of  Napoleon,  the  then 
duke  gained  a  great  accession  of  territory,  as 
well  as  the  title  of  king.  In  the  subsequent  ar- 
rangement of  the  European  states  by  the  Con- 
gress of  Vienna  the  territorial  accessions  were 
confirmed  and  the  kingly  title  formally  recog- 
nized. In  the  war  of  1866  Wiirtemberg  sided 
with  Austria  against  Prussia.  It  ^  became  a 
member  of  the  German  Empire  on  its  founda- 
tion in  1871.  Pop.  about  2,200.000,  including 
nearly  12,000  Jews. 

Wurts,  John,  American  legal  writer:  b. 
Carbondale,  Pa.,  10  July  1855.  He  was  educated 
at  Yale  and  after  traveling  in  Polynesia  as  a 
newspaper  correspondent  (1876-7)  was  grad- 
uated from  the  Yale  Law  School  in  1884  and 
practised  his  profession  in  Jacksonville,  Fla., 
1884-96.  He  is  now  (1904)  professor  of  the 
law  of  real  property  and  equity  at  Yale,  and  has 
published  <The  Anti-Slavery  Movement  with  its 
Relation  to  the  Federal  Constitution*  (1883); 
<  Washburn  on  Real  Property'  (1902)  ;  etc. 

Wurtz,  vurts,  Charles  Adolphe,  French' 
chemist:  b.  Strasburg,  26  Nov.  1817;  d.  Paris 
12  May  1884.  He  went  to  Paris  in  1845,  in 
1851  became  professor  at  the  Agronomic  Insti- 
tute, Versailles,  in  1853  was  made  professor 
of  organic  chemistry  at  the  Sorbonne  and  pro- 
fessor of  toxicology  at  the  Ecole  de  Medecin. 
From  1866  to  1876  he  was  dean  of  the  Sorbonne 
faculty  of  medicine.  Among  his  numerous  works 
on  chemistry  are:  <La  theorie  atomique* 
(1878);  *Legons  elementaires  de  chimie  mo- 
deme>  (1868);  <Trait6  de  chimie  biologique> 
(1885).  Consult:  Friedel,  'Notice  sur  la  vie 
et  les  travaux  de  C.  A.  Wurtz'   (1884). 

Wurtr,  Henry,  American  chemist:  b. 
Easton,  Pa.,  S  June  182a  He  was  graduated 
from  Princeton  in  1848,  studied  further  at  the 
Lawrence  Scientific  School  of  Harvard,  was 
State  chemist  of  New  Jersey  1854-^  chemical 
examiner  in  the  United  States  Patent  Office 
1859-61,  and  from  1871  to  1875  edited  the 
'American  Gas  Light  Journal.'  In  1888  he  en- 
tered the  employ  of  T.  A.  Edison  (q.v.),  as 
chemist,  and  has  since  made  several  important 
chemical  discoveries,  chief  of  which  is  that  of 
the  geometrical  laws  of  the  condensation  of 
chemical  modules. 

Wurtzite,  in  mineralogy,  a  dimorphous 
form  of  zinc  blende.  Crystallization,  hexagonal; 
hardness  3.5  to  4;  specific  gravity,  3.5^;  lustre, 
resinous;  color,  brownish  black;  streak,  brown; 
composition,  a  sulphide  of  zinc;  ZnS;  occur- 
rence, in  a  silver  mine  near  Oruro,  Bolivia,  in 
Portugal,  Peru,  and  near  Butte  City,  Montana. 
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Wurzbiirger,  werzTjer-ger,  Julius,  Ameri- 
can journalist:  b.  Baireuth,  Germany,  1819;  d. 
New  York  14  Sept.  1876.  The  son  of  a  mer- 
chant, he  received  a  thorough  education,  and 
studied  literature  and  history  at  the  University 
of  Erlangen.  The  year  of  revolution,  1848, 
found  him  editor  of  the  Baireuth  'Tageblatt.' 
He  then  removed  to  Munich,  where  his  ardent 
advocacy  of  the  liberal  movement  attracted  the 
attention  of  the  ministry  and  he  was  banished 
in  1849  from  Bavaria.  Soon  after  Louis  Napo- 
leon had  declared  himself  emperor,  Wurzburger 
came  to  New  York,  and  here  established  a 
connection  with  the  Staatsseitung  which  con- 
tinued from  1856  to  1875.  As  editor  of  its 
'Sonntagsblatt'  he  exercised  a  wide  influence. 

Wushkum  (from  the  name  of  their  chief 
vijlage),  meaning  a  species  of  louse  or  flea,  a 
tribe  of  the  Chinookan  stock  of  North  American 
Indians.  They  call  themselves  Tlaqluit,  and  are 
the  Echeloot  of  Lewis  and  Clark  and  the  Wish- 
am,  Wishram,  etc.,  of  other  writers.  They  oc- 
cupy the  north  bank  of  Columbia  River,  Wash- 
ington, from  Tenino  to  the  neighborhood  of 
White  Salmon  River.  They  subsist  largely  on 
salmon,  and  are  not  reservation  Indians,  al- 
though they  took  part  in  the  Yakima  treaty 
of  1855.  Their  number  is  not  known,  but  it  is 
small. 

Wyandot,  English  adaptation  of  the  French 
Ouendat  (Bendat),  or  Houandate,  later  writ- 
ten Guyandotte,  the  Huron  name  for  them- 
selves, signifying  "They  are  islanders."  A  tribe 
composed  of  the  remnants  of  several  politically 
independent  Iroquoian  tribes  and  confederacies 
whose  political  mtegrity  was  destroyed  by  the 
Iroquois  during  the  middle  of  the  17th  century. 
Among  these  peoples  may  be  mentioned  the  an- 
cient Wendat  (or  Houandate),  or  Huron  con- 
federacy, which  was  composed  of  four  tribes, 
namely,  the  Attigneenongnahac,  the  Attignawan- 
tan,  die  Arendahronons  and  the  Tohontaenrat 
(for  Tohontakenrat),  and  also,  later,  the  afiili- 
ated  tribes  known  as  the  Ataconchronons  (Atar- 
onchronons),  the  Wenrohronons,  and  the  Aton- 
thratarhonons  (Muskrat  people),  the  last  being 
Algonquian;  and  the  Tionontateronons,  the  At- 
tiouendaronk  (Attiouendarankhronon)  or  Neu- 
ter Nation,  and  lastly,  the  Eries.  To  the  At- 
tiouendaronk  may  be  added  the  small  affiliated 
tribes  known  as  the  Aondironon  and  the  Ongni- 
arahronon  (Ongmarahronon).  The  first  known 
habitat  of  these  several  peoples  was  south  and 
east  of  Lakes  Huron  and  Erie,  in  the  present 
States  of  Ohio  and  Pennsylvania  and  western 
New  York,  in  Ontario,  Canada,  and  the  north- 
em  shore  of  the  St.  Lawrence  River  as  far  down 
as  the  site  of  Quebec.  To-day  the  Wyandots 
so-called  live  in  the  Indian  Territory,  where 
they  number  about  290;  at  Anderdon,  Ontario, 
where  the  last  report  says  two  remain;  and  at 
Lorette,  Quebec,  Canada,  where  some  Hurons 
who  are  in  fact  Wyandots,  dwell,  numbering 
about  458 ;  the  whole  aggregating  about  750.  All 
these  tribes  when  first  encountered  by  Europeans 
were  organized  into  well-governed  communities. 
The  social  and  political  organizations  were  based 
strictly  on  blood  kinship,  real  or  fictitious.  Fic- 
titious kinship  was  obtained  through  the  rites 
of  adoption.  These  peoples  dwelt  in  lodges  con- 
structed of  bark,  which  were  long  in  figure, 
sometimes  having  as  many  as  ten  or  twelve 


fires  with  a  family  on  two  sides  of  each  fire. 
The  lodges  were  usually  collocated  into  villages, 
many  of  which  were  quite  strongly  palisaded. 
For  their  sustenance  they  depended  chiefly  on 
agriculture,  raising  corn  and  beans  of  several 
varieties,  squashes  and  sunflowers  for  oil.  They 
tanned  and  dressed  the  hides  of  the  animals 
which  they  killed.  The  prepared  skins  they 
neatly  and  skilfully  utilized  in  the  preparation 
of  their  raiment  and  their  bedding.  Reeds  and 
barks  of  various  kinds  were  useful  in  making 
mattresses  and  other  needed  articles.  The  title 
to  their  lands  was  vested  solely  in  the  mothers 
of  the  people.  The  choice  of  a  candidate  for 
chief  for  either  of  the  two  grades  of  this  office 
was  solely  a  prerogative  of  the  mothers  of  the 
clan  to  which  the  chiefship  belonged.  The  chief 
held  his  office  during  good  behavior. 

J.  N.  B.  Hewitt. 
Smithsonian  Institution,  Washington,  D.  C. 

Wyandotte,  wi'an-dot,  Mich.,  city  in 
Wayne  County;  on  the  Detroit  River,  and  on 
the  Grand  Trunk,  the  Michigan  Central,  the 
Detroit  Southern,  and  the  Lake  Shore  &  Michi- 
gan Southern  R.R.'s;  12  miles  south  of  Detroit. 
It  has  alkali  works  in  which  there  are  i,300 
employees ;  rug  and  fur  coat  factory,  300  em- 
ployees; ship-building  works,  500;  baking  soda 
and  starch  factory,  75;  salt  works,  300;  and  a 
number  of  other  manufacturing  establishments. 
The  two  banks  have  a  combined  capital  of 
$100,000;  and  the  annual  business  is  about 
$900,000.  There  are  10  churches,  a  high  school 
established  in  1873,  three  public  schools,  four 
parish  schools,  and  a  public  school  library.  The 
government  is  vested  in  a  mayor  and  a  council 
of  six  members  elected  annually  in  April.  Wy- 
andotte was  settled  before  1850  by  Major  John 
Biddle.  It  was  platted  in  1854,  and  in  1867 
was  incorporated.  The  government  is  adminis- 
tered under  a  charter  of  1896.  Pop.  (1900) 
5,183;  (1910)  8,287.  J.  D.  Haven, 

Editor  <lVyandotte  Herald.^ 

Wyandotte  Cave,  in  Crawford  County, 
Ind.,  a  natural  formation,  second  in  size  to 
Mammoth  Cave  (q.v.),  but  having  a  greater 
number  and  variety  of  stalactites  and  stalag- 
mites than  any  other  cave  in  the  United  States. 
It  has  been  explored  for  a  distance  of  23  miles. 
The  chambers  and  galleries  are  numerous,  some 
about  350  feet  long  and  180  feet  high.  Some 
of  the  remarkable  features  are  Monument  Moun- 
tain, about  I7S  feet  high,  and  75  feet  above  its 
crests  is  the  grand  dome.  The  Pillared  Place 
contains  several  clusters  of  stalactites,  and  the 
Pillar  of  the  Constitution,  a  large  stalagmite  30 
feet  high  and  75  feet  in  circumference. 

Wyant,  wi'ant,  Alexander  Helwig,  Ameri- 
can artist :  b.  Port  Washington,  Tuscarawas 
County,  Ohio,  11  Jan.  1836;  d.  New  York  29 
Nov.  1892.  After  trying  the  saddlery  business, 
he  turned  to  art,  became  a  painter  of  landscapes 
at  Cincinnati,  exhibited  in  the  National  Academy 
of  Design  in  1865,  was  elected  associate  of  the 
academy  in  18^,  and  academician  in  1869.  In 
1865  he  went  to  Europe,  becoming  a  pupil  of 
Hans  Gude  at  Carlsruhe.  He  attained  high  rank 
in  landscape  art,  painting  almost  exclusively 
American  scenes,  and  being  particularly  success- 
ful in  views  from  the  Adirondack  wilderness. 
He  was  a  founder  of  the  American  Water-Color 
Society.    Among  his  works  are:   < Scene  qn  the 
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Upper  Susquehanna^  (1869)  ;  'Pool  on  the  Au- 
sable'  (1871)  ;  <In  the  Adirondacks> ;  <A  North 
Woods*  Brook > ;  <An  Old  Clearing';  *Pool  in 
the  North  Woods';  <New  Jersey  Meadows' 
(1872)  ;  <Sunset  on  the  Prairie*  (1876)  ;  'Rem- 
iniscence of  the  Connecticut'  (1878)  ;  'Evening' 
(1885)  ;  'Sunset,  near  Killarney'  (1886)  ;  'Octo- 
ber Day'  (1892).  His  chief  characteristics  are 
subtle  tones,  the  evanescent  moods  of  nature 
that  he  was  quick  and  able  to  catch,  and  a  deli- 
cate quality  of  workmanship. 

Wyatt,  wi'at,  James,  English  architect:  b. 
Burton  Constable,  Staffordshire,  3  Aug.  1746; 
d.  Marlborough,  Wiltshire,  S  Sept.  1813.  He 
was  taken  to  Rome  in  1760  by  Sir  William 
Bagot,  and  during  the  next  six  years  studied 
architecture  in  that  city  and  in  Venice.  Re- 
turning to  London,  he  brought  himself  into  no- 
tice by  his  designs  for  the  Pantheon,  in  Oxford 
street,  a  building  for  many  years  famous  as  the 
rendezvous  of  the  fashionable  world.  He  re- 
ceived innumerable  commissions  for  private  res- 
idences in  all  parts  of  the  kingdom;  but  his 
designs,  for  the  most  part  in  a  sort  of  Graeco- 
Italian  style,  have  little  at  the  present  day  to 
recommend  them.  About  1782  he  turned  his  at- 
tention to  Gothic  architecture,  being  one  of  the 
first  to  attempt  its  revival ;  and  for  many  years 
was  employed  as  a  restorer  of  cathedrals  and 
parish  churches,  in  the  course  of  these  labors 
making  sad  havoc  at  Salisbury,  Hereford,  Dur- 
ham, and  elsewhere.  It  must  be  said,  however, 
that  his  imperfect  conceptions  of  Gothic  art 
were  shared  by  his  contemporaries  and  approved 
by  the  taste  of  his  time,  in  large  measure.  His 
most  famous  work  in  this  style  was  Fonthill 
abbey,  erected  for  Beckford  in  1795.  He  held 
the  position  of  surveyor-general  subsequent  to 
1796,  and  in  1802-3  was  president  of  the  Royal 
Academy. 

Wyatt,  SiK  Matthew  Digby,  English  archi- 
tect and  art  writer:  b.  Rowde,  near  Devizes, 
Wiltshire,  1820;  d.  London  21  May  1877.  He 
made  a  diligent  study  of  the  architecture  of 
Italy,  France,  and  Germany,  returning  to  Eng- 
land in  1846  to  publish  his  'Geometrical  Mo- 
saics of  the  Middle  Ages'  (1848).  In  1856  he 
was  appointed  architect  to  the  East  India  Com- 
pany, and  made  many  important  designs  for 
public  works  in  Great  Britain  and  India ;  in 
1866  was  awarded  the  royal  gold  medal  of  the 
Royal  Institute  of  British  Architects;  and  in 
1869  was  knighted  and  made  Slade  professor  of 
fine  arts  at  Cambridge.  His  chief  books  are: 
'Metal  Work  and  its  Artistic  Design'  ('1852); 
'Industrial  Arts  of  the  19th  Century'  (1853); 
'Art  Treasures  of  the  United  Kingdom'  (1857)  ; 
'Fine  Art'  {1870);  'Architect's  Handbook  in 
Spain'   (1872). 

Wyatt,  Richard  James,  English  sculptor: 
b.  London  3  May  1795;  d.  Rome  29  May  1850. 
He  entered  the  Royal  Academy  as  a  student,  af- 
terward worked  for  a  time  in  the  studio  of 
Bosio  in  Paris,  and  ultimately  completed  his 
professional  education  under  Canova  at  Rome. 
In  the  last  city  he  took  up  his  permanent  resi- 
dence from  1821,  making  only  one  brief  visit 
to  England  in  1841.  He  is  one  of  the  best 
English  sculptors  in  the  delineation  of  poetical 
and  classical  subjects.  Among  his  works  are 
'Penelope';  'The  Huntress,'  and  'Flora,'  be- 
sides several  memorials. 


Wyatt,  Sir  Thomas,  English  poet:  b.  Kent 
about  1503;  d.  Sherborne,  Dorsetshire,  11  Oct 
1542.  He  was  graduated  from  Cambridge  in 
1518,  may  have  studied  at  Oxford,  and  subse- 
quently went  on  his  travels  to  the  Continent 
After  his  return  to  England  he  appeared  at 
court,  where  the  reputation  he  had  already  ac- 
quired as  a  wit  and  a  poet  introduced  him  to 
the  notice  of  Henry  VIII.,  who  retained  him 
about  his  person  and  knighted  him  in  1537. 
He  was  employed  on  several  diplomatic  mis- 
sions to  different  powers,  and  was  a  friend  of 
Thomas  Cromwell  (q.v.),  in  whose  fall  he  ran 
some  risk  of  being  involved.  In  1542  he  was  re- 
turned to  Parliament  as  knight  of  the  shire  for 
Kent.  A  close  student  of  foreign  literature, 
Wyatt  introduced  the  sonnet  into  England  from 
Italy.  In  this  he  is  commonly  associated  witR 
Henry  Howard,  Earl  of  Surrey,  but  is  more 
correctly  to  be  regarded  as  the  pioneer  (see 
SuRKEY,  Earl  of).  None  of  Wyatt's  verse,  sa- 
cred or  secular,  appeared  in  his  lifetime.  Some 
of  the  secular  poems  were  printed  (96  are 
assigned  to  Wyatt)  in  the  'Songes  and  Son- 
ettes'  (1557)  of  Richard  Tottel,  commonly 
known  as  'Tottel's  Miscellany.'  There  are 
among  the  extant  works  31  sonnets,  and  sat- 
ires in  heroic  couplets,  imitated  from  Persius 
and  Horace.  Wyatt's  poems  evince  more  ele- 
gance of  thought  than  imagination,  while  bis 
mode  of  expression  is  far  more  artificial  and 
labored  than  that  of  Surrey.  Consult  Nott's  edi- 
tion of  Wyatt  and  Surrey  with  the  elaborate  me- 
moir prefixed  thereto  (1816)  ;  also  the  article 
by  Churton  Collins  in  T.  H.  Ward's  'English 
Poets'  (1883),  and  Simond's  'Sir  Thomas  Wy- 
att and  his  Poems'  (1889). 

Wyattville,  wi'at-vfl.  Sir  Jeffrey,  English 
architect,  nephew  of  James  Wyatt  (q.v.) :  b. 
Burton-on-Trent  3  Aug.  1766;  d.  London  18 
Feb.  1840.  He  designed  and  superintended  the 
alterations  in  Windsor  Castle,  begun  in  1824, 
and  his  name  was  changed  from  Wyatt  to 
Wyattville  on  the  occasion  of  his  being  knighted 
in  1828. 

Wycherley,  wich'er-ll,  William,  English 
wit  and  dramatist:  b.  Clive,  Shropshire,  about 
1640;  d.  London  i  Jan.  1716.  About  1655  he 
went  to  France  for  his  education,  but  he  re- 
turned to  England  a  short  time  before  the 
Restoration,  and  was  entered  a  gentleman  com- 
moner of  Queen's  College,  Oxford,  which  he 
left  without  a  degree,  and  took  chambers  in  the 
Middle  Temple.  He  paid,  however,  little  atten- 
tion to  the  law,  but  became  a  rfian  of  fashion  in 
the  town,  and  made  himself  known  as  author  of 
'Love  in  a  Wood,  or  St.  James's  Park,'  a  com- 
edy, published  about  the  end  of  1671.  This 
piece  brought  him  into  much  notice,  and  his 
popularity  was  increased  by  comedies  that  soon 
after  followed:  'The  Gentleman  Dancing-mas- 
ter,' published  in  1673;  'The  Country  Wife,' 
produced  in  1672  or  1673,  and  'The  Plain  Deal- 
er,' 1674.  He  became  a  favorite  of  the  mere- 
tricious Duchess  of  Cleveland,  and  was  much 
regarded  by  Villiers,  the  witty  and  profligate 
Duke  of  Buckingham.  About  1680  he  improved 
his  circumstances  by  marrying  the  Countess 
of  Drogheda,  a  young,  rich,  and  beautiful  widow. 
At  her  death  soon  after  she  settled  her  fortune 
upon  him;  but,  his  title  being  disputed,  the 
costs  of  law  and  other  encumbrances  produced 
embarrassment,  which  ended  in  arrest    He  re- 
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mained  in  confinement  seven  ^ears,  until  released 
by  James  II.,  who,  it  is  said,  was  so  pleased 
with  his  comedy  of  <The  Plain  Dealer'  that  he 
ordered -his  debts  to  be  paid,  and  added  a  pen- 
sion of  iaoo  per  annum,  which  he  lost  at  the 
revolution.  The  succession  to  his  father's  es- 
tate, which  was  strictly  entailed,  does  not  ap- 
pear to  have  relieved  him  from  the  embarrass- 
ments into  which  he  had  again  fallen,  and  from 
which  he  found  a  deliverance  only  a  few  days 
before  his  death  in  marrying  a  young  woman 
with  a  fortune  of  ii,5oo.  Besides  tiie  plays 
already  mentioned  he  wrote  poems  of  no  value 
or  interest  His  plays  are  excessively  licentious. 
He  was  a  friend  of  Dryden,  and  m  his  later 
years  of  Pope,  but  Pope  s  statements  regarding 
their  connection  are  not  much  to  be  depended 
on.  Among  latest  editions  of  his  plays  is  that 
by  W.  C.  Ward  (1893). 

Wyckoff,  wl'kSf,  Walter  Augustas,  Ameri- 
can sociologist:  b.  Mainpuri,  India,  12  April 
1865.  He  was  graduated  from  Princeton  in 
1888,  and  after  further  study  in  Europe  began 
in  July  1891,  the  life  of  a  day  laborer,  working 
his  way  from  Connecticut  to  California  and 
spending  18  months  in  this  manner.  His  aim 
was  to  study  from  the  inside  the  economic  con- 
ditions surrounding  American  wage-earners,  and 
the  immediate  outcome  of  his  experiment  was 
his  three  sccioloKical  works:  'The  Workers  — 
the  East>  (1897);  <The  Workers  — the  West' 
(1898)  ;  <A  Day  with  a  Tramp  and  Other  Days' 
(1901).  In  1893-4  he  went  around  the  world 
twice  as  a  private  tutor,  in  1895  was  made 
a  lecturer  on  political  science  at  Princeton,  and 
in  1898  became  an  assistant  professor  of  political 
economy  there. 

WydifF,  wik'llf.    See  Wicur,  John. 

Wye,  wi,  a  river  partly  in  Wales,  partly 
in  England,  with  its  source  in  Plynlimmon, 
Montgomeryshire.  After  a  circuitous  and  wind» 
ing  course  of  about  130  miles,  having  passed 
through  Radnorshire,  Herefordshire,  and  sep- 
arated Monmouth  from  Gloucestershire,  it  falls 
into  the  Severn  belovv  Chepstow.  It  is  distin- 
guished for  the  beauty  and  variety  of  its  scen- 
ery, especially  in  the  neighborhood  of  Tintem 
Abbey.  The  tide  at  Chepstow  sometimes  rises 
46  feet.  Large  vesselsL  cannot  ascend  beyond 
Chepstow  Bridge,  but  Barges  of  from  18  to  30 
tons  reach  Hereford.  Other  towns  on  the  river 
are  Monmouth,  Ross,  and  Builth. 

Wyeth,  wi'eth,  John  Allan,  American  sur- 
geon: b.  Marshall  County,  Ala.,  26  May  184.5. 
During  the  Civil  War  he  served  as  a  private  in 
the  Confederate  army,  was  taken  prisoner  and 
held  for  15  months.  In  1869  he  was  graduated 
in  medicine  at  the  University  of  Louisville,  and 
in  1873  from  the  Believue  Medical  College, 
where  he  was  assistant  demonstrator  in  anatomy 
1873-4.  He  was  surgeon  to  the  Mount  Sinai 
Hospital  1880-97,  and  in  1882  founded  the  New 
York  Polyclinic  Medical  School,  the  first  Amer- 
ican post-graduate  medical  school.  He  has  pub- 
lished 'Essays  oh  Surgical  Anatomy  and  Sur- 
gery'; 'Text  Book  on  Surgery'  (1888);  'Life 
of  General  Nathan  Bedford  Forrest'  (1899) ; 
etc. 

Wykeham,  wik'am,  William  of.  See 
William  of  Wykeham. 

Wylie,  wi'li,  Robert,  American  artist:  b. 
Isle   of   Man    18.^9;    d.    Pont   Aven,    Brittany, 


France,  1877.  He  was  brought  to  this  country 
when  a  child,  and  after  some  study  in  the  Pehn- 
sylvania  Academy  was  sent  by  his  trustees  to 
study  in  France  m  1863.  Settlmg  at  the  village 
of  Pont  Aven  he  was  presently  surrounded  by 
a  colony  of  artists.  In  the  Paris  Salon  of  1873 
he  obtained  a  second-class  medal,  but  not  till 
after  his  death  did  his  paintings  attract  much 
attention.  His  'Deadj  of  a  Vendean  Chief 
(1876)  hangs  in  the  Metropolitan  Museum, 
New  York. 

Wyman,  wi'man,  JefFeries,  American  anat- 
omist: b.  Chelmsford,  Mass.,  11  Aug.  1814; 
d.  Bethlehem,  N.  H.,  4  Sept.  1874.  He  was 
graduated  from  the  Harvard  Medical  School  in 
1833,  was  professor  of  anatomy  anad  physiology 
at  Hampden-Sidney  Medical  College,  Richmond, 
Va.,  1843-7,  and  Hersey  professor  of  anatomy 
at  Harvard  from  1847  till  his  death.  He  estab- 
lished there  the  Museum  of  Comparative  Anat- 
omy and  for  many  years  was  indefatigable  in 
'efforts  for  its  increase,  was  president  of  the 
Boston  Society  of  Natural  History  i8s6-70j_  be- 
came curator  of  the  Peabody  Museum,  Cam- 
bridge, in  1866,  and  published  many  scientific 
papers.  He  was  one  of  the  earliest  American 
supporters  of  the  theory  of  evolution. 

Wyman,  Robert  Harris,  American  naval 
officer:  b.  Portsmouth,  N.  H.,  12  July  1822;  d. 
Washington,  D.  C,  2  Dec.  1882.  He  entered 
the  navy  in  1837,  and  while  attached  to  the 
Gulf  Squadron  during  the  Mexican  War,  took 
part  in  the  siege  and  capture  of  Vera  Cruz  and 
th  expeditions  that  captured  Tuspan  and  Tam- 
pico.  He  was  stationed  at  fhe  naval  observa- 
tory in  Washington  in  1848-50  and  1853-4,  and 
in  the  Civil  War  commanded  the  Yankee  and 
Pawnee  and  the  Potomac  flotilla  in  1861 ;  and 
the  Santiago  de  Cuba  on  blockading  duty  in 
1862-4.  He  became  commodore  in  1872,  and 
rear-admiral  in  1878;  and  was  commander-in- 
chief  of  the  North  Atlantic  Station  in  1879-82. 

Wyman,  Walter,  American  surgeon:  b. 
St  Louis,  Mo.,  17  Aug.  1848.  He  was  gradu- 
ated at  Amherst  in  1870,  and  at  the  St.  Louis 
Medical  College  in  1873;  served  in  city  hospitals 
1873-S,  and  since  1876  has  been  in  the  Marine 
Hospital  service,  being  made  assistant  surgeon 
in  1876,  chief  medical  purveyor  of  the  quaran- 
tine division  in  1888,  and  supervising  surgeon- 
general  in  1891.  He  was  an  earnest  advocate 
for  the  sanitation  of  ports  not  only  in  the 
United  States,  but  in  the  West  Indies  and 
South  America,  holding  that  if  this  were  en- 
forced yellow  fever  would  be  entirely  eradicated 
from  the  Western  hemisphere.  On  his  recom- 
mendation the  government  set  apart  a  large  tract 
of  land  at  Fort  Stanton,  New  Mexico,  for  a 
hospital  whither  all  consumptive  patients  in  the 
United  States  marine  hospitals  could  be  trans- 
ferred. 

Wynants,  wi'nants,  or  Wijants,  Jan, 
Dutch  painter:  b.  Haarlem  between  1615  and 
1620;  d.  about  1680.  Very  little  is  known  of  his 
life  except  that  he  was  master  of  Adrian  Vande- 
velde.  Wouwerman,  and  other  eminent  painters, 
and  that  he  was  naturally  indolent  and  given  to 
pleasure.  His  works  are  consequently  few,  but 
are  highly  valued  for  their  technical  merits. 
They  consist  of  landscapes  of  small  size,  the 
figures  and  cattle  in  which  were  often  executed 
by  other  hands. 
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Wyndbam,  win'dam,  Sa  Charles,  English 
actor:  b.  1841.  He  was  at  first  educated  for 
the  medical  profession,  and  coming  to  this  coun- 
try served  for  a  time  as  surgeon  in  the  United 
States  army  during  the  Civil  War.  Later  he 
went  upon  the  stage,  appearing  with  John  Wilkes 
Booth,  and  then,  returning  to  England,  made 
his  debut  in  London  in  1868  in  light  comedy. 
In  1876  he  obtained  control  of  the  Criterion 
Theatre  in  London  and  in  1899  opened  Wynd- 
ham's  Theatre  there.  He  was  knighted  in  1902. 
He  has  made  several  visits  to  this  country  on 
theatrical  tours.  Consult  Scott,  <The  Drama  of 
Yesterday  and  To-day >    (1899). 

Wyndham,  George,  English  cabinet  offi- 
cer: b.  London  29  Aug.  1863.  He  was  educated 
at  Eton  and  Sandhurst  Royal  Military  College. 
He  served  through  the  Suakim  campaign  and 
at  Cyprus  in  1885,  and  was  private  secretary  to 
A.  J.  Balfour  (q.v.)  1887-92.  He  also  sat  in 
Parliament  for  Dover  from  1889,  was  parlia- 
mentary under-secretary  of  state  for  war  189&- 
1900,  became  chief  secretary  for  Ireland  in  1900 
and  entered  the  cabinet  in  1902.  In  March  1903 
he  introduced  the  Irish  land  purchase  bill  sub- 
sequently passed.  He  has  published  an  edition 
of  'North's  Plutarch*  in  the  <Tudor  Classics* 
(1894)  ;  and  'Shakespeare's  Poems'  (1898). 

Wyndham,  Sir  William,  English  states- 
man: b.  Orchard- Wyndham,  Somerset,  1687;  d. 
Wells,  Somerset,  17  July  1740.  He  was  educated 
at  Oxford,  and  entering  the  House  of  Com- 
mons for  his  native  county,  identified  himself 
with  the  Tories,  became  secretary  at  war  in 
1711,  and  in  August  1713  was  transferred  to  the 
office  of  chancellor  of  the  exchequer.  He  was 
suspected  of  treasonable  relations  with  the  Pre- 
tender, and  lost  his  office  on  the  death  of  Queen 
Anne.  On  the  outbreak  of  the  rebellion  in 
Scotland  under  the  Earl  of  Mar  in  1715,  an 
order  for  Wyndham's  confinement  was  issued, 
and  he  was  arrested  at  his  house  in  Somerset, 
but  escaped.  A  reward  of  $5,000  was  offered 
for  his  apprehension.  After  lurking  for  some 
time  in  disguise  he  surrendered  himself  and 
was  committed  to  the  Tower.  Released  with- 
out a  trial,  he  remained  till  his  death  a  leader  of 
the  parliamentary  opposition  to  the  ministry  of 
Sir  Robert  Walpole.  He  was  a  very  graceful, 
clear,  forcible,  and  spirited  orator. 

Wynne,  win,  Charles  Whitwortfa.  See 
Cayzer,  Charles  Wiixiam. 

Wynne,  Madelene  Yale,  American  author, 
artist,  and  metal  worker:  b.  Newport,  N.  Y., 
25  Sept.  1847.  She  was  a  daughter  of  Linus 
Yale,  inventor  of  the  Yale  lock;  studied  art 
in  the  Boston  Art  Museum,  the  Art  Students' 
League,  New  York,  and  with  George  Fuller. 
She  has  published  <The  Little  Room  and  Other 
Stories.* 

Wjmtoun,  win'tdn,  Andrew,  Scottish 
rhyming  chronicler:  b.  about  1350;  d.  after  1420. 
He  was  a  canon  regular  of  the  priory  of  Saint 
Andrews,  and  was  in  1395  prior  of  St.  Serf's 
Inch,  in  Lochleven,  probably  holding  this  office 
till  his  death.  Wyntoun's  *Orygynale  Cronykil 
of  Scotland*  is  the  first  historical  record  in 
the  Scottish  vernacular.  It  received  little  at- 
tention till  179s,  when  David  MacPherson  pub- 
»j  lished  an  annotated  edition  of  a  part  of  it 
David  Laing  edited  a  complete  edition  of  this 


work,  1872-9,  and  an  edition  from  the  Weniyss 
Manuscript  has  been  prepared  for  the  Scottish 
Text  Society.  Wyntoun's  'Chronicle*  bears  the 
usual  character  of  the  historical  writings  of 
the  age  in  the  indiscriminate  mixture  of  tradi- 
tion with  history,  but  he  appears  to  have  been 
faithful  to  his  authorities,  whom  he  sometimes 
literally  transcribes.  Wyntoun's  scholarship  ap- 
pears to  have  been  considerable,  and  the  can- 
dor and  generosity  with  which  he  speaks  o*  the 
enemies  of  his  country,  are  commendable. 

Wyoming  (Indian,  Maughwauwama,  mean^ 
ing  «big  plains'),  a  State  of  the  United  States, 
in  the  Rocky  Mountain  repon,  between  the 
parallels  lat.  41"  and  45'  N.,  and  between  Ion. 
104°  3'  and  III'  3'  W.  It  is  bounded  on  the 
north  by  Montana,  east  by  South  Dakota  and 
Nebraska,  south  by  Colorado  and  Utah,  and 
west  by  Utah  and  Idaho.  The  boundary  lines 
are  all  straight  The  greatest  extent  is  from 
east  to  west,  355  miles;  from  north  to  south  is 
276  miles.  Area,  97,800  square  miles.  Wyom- 
ing ranks  sixth  in  size  among  the  States  of  the 
Union. 

Topography. —  The  elevation  of  the  State 
averages  from  S.ooo  to  7,000  feet  above  sea- 
level,  and  it  is  traversed  by  the  main  chains  or 
spurs  of  the  Rocky  Mountain  Range.  From 
the  plateau  lands  rise  a  number  of  lofty  ranges 
and  peaks,  the  summits  of  which  are  from  8,000 
to  nearly  14,000  feet  above  the  sea.  The  largest 
mountain  masses,  or  groups  of  mountains,  are 
in  the  southeastern  and  northwestern  parts  of 
the  State.  In  the  northeast  is  the  isolated 
group  called  the  Black  Hills,  a  portion  of  which 
extends  into  South  Dakota.  In  the  southwest 
and  along  the  southern  border  are  the  Sierra 
Madre,  spurs  of  the  Uintah  Mountains,  several 
buttes,  and  %  number  of  low  Mountain  ranges. 
The  chief  ranges  of  the  southeast  are  Medicine 
Bow,  Laramie,  Seminole,  Rattlesnake,  Sheep, 
and  Snowy.  The  short  ranges.  Sheep  and 
Snowy,  extend  northeast  and  southwest  but 
the  other  ranges  of  the  southeast  extend  north- 
west and  southeast.  _  In  the  northwest  part  of 
the  State  the  principal  ranges  are  Shoshone, 
Teton,  Snake  River,  Gros  Ventre,  Snow,  and 
Owl  Creek.  .In  the  northern  part  is  a  wedge- 
shaped  group,  broadest  at  the  northern  boun- 
dary, and  ending  abruptly  about  100  miles  south. 
The  longest  and  most  prominent  range  of  this 
group  is  the  Big  Horn.  Extending  northwest 
and  southeast  across  the  western  central  part 
of  the  State  are  the  Wind  River  and  the  Green 
Mountains.  Some  of  the  most  prominent  ele- 
vations in  the  State  are  Fremont  snow-capped 
all  the  year,  and  nearly  14,000  feet,  Sheridan 
(13,691  feet),  Atlantic  (12,700  feet),  Grand 
Teton  (q.v.),  Ferris,  and  Union.  The  Con- 
tinental Divide  crosses  the  State  from  the  mid- 
dle of  the  southern  boundary  to  the  north- 
western comer,  extending  through  the 
Yellowstone  National  Park  (q.v.). 

The  principal  plains  are  Laramie  in  the 
southeast,  the  Platte  and  Cheyenne  plains  in 
the  east,  which  extend  west  to  near  the  central 
part  of  the  State;  and  Red  Desert  in  the 
southwest  The  great  natural  curiosity  of  the 
State  is  the  region  included  in  and  adjacent  to 
the  Yellowstone  Park.  Numerous  small  parks 
and  several  passes  have  been  found  amid  the 
mountains;  just  southeast  of  the  National  Park 
is  the  Two  Ocean  Pass,  near  which  are  the 
headwaters  of  streams  whose  waters  find  their 
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way  to  the  Atlantic  and  Pacific  oceans.  (See 
Rocky  Mountains.) 

Hydrography. —  The  State  is  noted  for  being 
the  source  of  many  of  the  head  streams  of  the 
three  great  river  systems  of  the  United  States: 
Mississippi,  Columbia,  and  Colorado.  The  Yel- 
lowstone River  (q.v.)  and  its  tributaries.  Big 
Horn,  Powder,  and  smaller  streams,  drain  the 
northern  portion  of  the  State  and  carry  the 
waters  to  the  Missouri.  The  Little  Missouri, 
Platte,  and  Cheyenne  are  the  chief  rivers  which 
drain  the  eastern  portioHj  and  which  belong 
also  to  the  Mississippi  Basin.  In  the  southwest 
is  the  Green  River,  a  tributary  of  the  Colorado. 
The  west  and  northwest  sections  are  drained 
chiefly  by  the  Snake,  or  Shoshone,  a  branch 
of  the  Columbia.  (In  separate  articles  on  the 
rivers  which  have  their  rise  in  this  State  de- 
scriptions are  given  of  the  canons,  cascades, 
and  waterfalls.) 

The  largest  lakes  are  the  Yellowstone  (q.v.), 
Jackson,  and  Shoshone,  all  in  the  northwest. 
There  are  many  small  lakes  amid  the  moun- 
tains, bodies  of  clear  water  surrounded  by 
wooded  mountain  regions  of  great  beauty. 

Geology. —  The  surface  rock  of  several 
ranges,  notably  Wind  River,  Cheyenne,  and 
Powder,  is  chiefly  a  cretaceous  stratum.  Eocene 
deposits  are  found  in  the  southwest,  lava  and 
igneous  rocks  in  the  northwest,  and  crystalline 
rocks  (Archaean)  on  the  crests  of  the  moun- 
tains that  cross  the  interior.  Palaeozoic  and 
Lower  Mesozoic  strata  appear  in  regular  bands 
in  the  Wind  River  and  adjacent  ranges.  Deep 
fissures  and  rugged  sides  are  features  of  nearly 
all  the  mountams  of  the  State.  The  lower 
slopes  of  the  Laramie  Range  and  a  portion  of 
the  Laramie  Plains  are  covered  with  the  later 
Tertiary  deposits.  The  geological  formation  of 
every  a^e  may  be  found  in  Wyoming,  notably 
the  tertiary,  carboniferous,  cretaceous,  eozoic, 
Silurian,  triassic,  Jurassic,  Devonian,  and  vol- 
canic.   (See  Rocky  Mountains.) 

Minerals  and  Mining. —  Wyoming  has  gold, 
silver,  and  most  of  the  valuable  minerals  found 
in  tne  Rocky  Mountain  region.  In  1909  there 
were  mined  184  ounces  of  fine  gold,  valued  at 
$3,800;  1,100  ounces  of  fine  silver;  in  1900,  14,- 
501  short  tons  of  coke,  $43,503;  granite,  $8,700; 
sandstone,  $27,671 ;  limestone,  $3,065.  In  1902 
the  North  American  Copper  Company  began 
operations  at  Grand  Encampment.  The  oil 
fields  promise  to  be  most  productive.  In  1900 
the  crude  petroleum  output  was  5400  barrels, 
valued  at  $34,000.  On  i  Sept.  1903  oil  was  dis- 
covered near  Evanston.  A  lubricating  oil  of 
superior  quality  has  been  found  in  the  central 
part  of  the  State.  Thus  far  coal  has  been  the 
chief  product  of  the  mines,  and  so  much  atten- 
tion has  been  given  to  coal  mining  in  this 
State  that  the  quantities  procured  have  steadily 
increased.  In  1868  the  entire  quantity  of  coal 
mined  was  6,925  short  tons;  it  increased  con- 
stantly until,  in  1887,  1,170,318  tons  were  pro- 
duced; in  1900,  3.837,392  short  tons,  valued  at 
$4,742,525.  The  output  of  the  coal  mines  in 
1907  amounted  to  $10,883,003.  In  1907  the  State 
ranked  nth  in  the  Union  in  coal  production, 
with  the  counties  of  Sweetwater  and  Unita 
taking  the  lead.  The  coal  reserves  are  so  enor- 
mous that  they  are  likely  to  be  among  the  most 
important  factors  in  the  development  of  the 
State  in  the  future. 

Climate. —  The     extremes     of     temperature 


exist  for  a  short  period  each  year.  The  records 
show  the  maximum  116°  above  zero  and  the 
minimum  44°  below  zero,  but  those  extremes 
are  rare.  The  highest  generally  is  100'  and 
the  lowest  30°  below  zero.  The  mean  tem- 
perature for  January  is  18.1°  in  the  northern 
part  of  the  State,  and  25.1°  for  Cheyenne  and 
vicinity.  The  mean  temperature  for  July  is  67° 
for  the  whole  State.  The  extreme  cold  is  not 
severe  on  account  of  the  dryness.  The  great- 
est amount  of  rainfall  is  between  March  and 
June;  the  snowfall  is  light,  and  to  insure  crops 
in  all  the  productive  localities,  except  along  the 
rivers,  irrigation  is  necessary.  The  State  is  re- 
markably free  from  all  conditions  that  tend  to 
unhealthfulness,  especially  malaria  and  kindred 
diseases. 

Soil. —  The  soil  of  nearly  all  the  river  val- 
leys is  a  dark  loam,  and  most  fertile.  On  the 
higher  lands  and  the  lower  mountain  slopes 
there  is  a  sandy  loam,  some  of  which  is  produc- 
tive, as  above  stated,  but  irrigation  is  necessary. 
In  the  Red  Desert  of  the  southwest  the  saline 
de{tosits  have  rendered  the  soil  almost  unfit  to 
support  any  but  the  lowest  forms  of  vegeta- 
tion. Greasewood  and  salt-sage  are  the  chief 
forms  of  vegetation  found  here. 

Flora  and  Forest  Productions. —  The  vege- 
tation common  to  the  Rocky  Mountain  region 
is  found  here;  the  low  shrubs,  the  grasses  suit- 
able for  pasturage,  on  the  foothills  and  lower 
slopes,  fir,  spruce,  hemlock,  pine,  aspen,  walnut, 
elm,  ash,  box-elder,  red  cedar,  and  along  the 
streams,  in  places,  cottonwood  and  willow. 
The  wooded  districts  of  the  State  cover  only 
about  13  per  cent  of  the  entire  area,  or  about 
12,500  square  miles.  Of  this  timbered  part  of 
the  State,  3,500  square  miles  are  located  within 
the  boundaries  of  the  Yellowstone  National 
Park,  and  5,207  square  miles  within  the  United 
States  reserves.  Yellow  pine  is  found  on  the 
lower  slopes  of  the  Big  Horn  and  Medicine 
Bow  Mountains,  and  south  of  the  Yellowstone 
Park.  Considerable  timber  had  been  taken 
from  the  forest  districts  and  has  been  found 
very  valuable  for  many  purposes.  The  timber 
manufactured  into  lumber,  in  1900,  was  valued 
at  $831,558. 

Fauna. —  The  animals  found  wild  through- 
out the  State  are  the  black  and  the  grizzly  bear, 
wolf,  prairie  wolf,  badger,  wolverine,  otter, 
porcupine,  mink,  civet,  ermine,  elk,  deer,  ante- 
lope, prairie  dog,  rabbit,  and  wild  birds.  (See 
Rocky  Mountain  Fauna;  Amemca;  United 
States.) 

Agriculture  and  Stock  Raising. —  Crops  can- 
not be  raised  without  irrigation,  except  in  small 
quantities  along  the  streams,  but  with  irrigation 
large  crops  have  been  produced.  The  most  of 
the  productive  land  is  at  a  greater  altitude  than 
the  fertile  lands  of  any  other  State.  This  has 
a  controlling  effect  upon  the  character  of  agri- 
culture, the  means  used  and  the  kind  of  pro- 
ductions. For  a  long  time  agricultural  efforts 
were  confined  to  grains  and  to  sections  where 
irrigation  could  be  easily  employed.  This  is 
still  the  case,  in  a  great  measure,  but  the  quan- 
tity of  land  tilled  has  increased.  There  are 
about  8,125,000  acres  of  farm  lands,  of  which 
800,000  are  cultivated  for  grains  and  vegeta- 
bles. Grass  grows  in  large  portions  of  the 
State  in  fairly  good  quantities,  particularly 
along  the  streams  and  where  the  lands  are  irri- 
gated.   Timothy  and  alfalfa  are  cultivated.    It 
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\s  estimated  that  nearly  half  the  State  is  suitable 
for  grazing.  The  native  grasses  cure  naturally, 
standing  on  the  ground  without  harvesting,  on 
account  of  the  dry  climate.  Near  the  arable 
lands  there  are  streams  that  can  be  used  for 
irrigation.  One  canal  fed  by  the  Big  Sandy 
River  irrigates  270,000  acres.  The  reports  of 
the  United  States  Geological  Survey  give  as 
the  number  of  acres  that  may  be  reclaimed 
by  irrigation  15,000,000.  In  1891  the  number  of 
acres  that  had  been  reclaimed  was  2,172,000, 
but  the  amount  of  reclaimed  acreage  is  increas- 
ing each  year.  In  1902  irrigation  canals  for 
310,359  acres  were  begurL  A  supply  of  good 
water  is  furnished  by  the  melting  snows  on  the 
mountain  tops.  Thus  are  formed  quite  large 
streams,  from  which  water  is  taken,  in  irrigat- 
ing ditches,  and  distributed  over  the  fields. 
There  are  irrigated  lands  in  various  parts  of  the 
State;  but  more  than  half  lies  in  the  valley  of 
the  North  Platte  River.  Wheat,  oats,  hay,  and 
potatoes  are  the  principal  crops;  the  climate  is 
too  cold  for  corn.  Vegetables  and  some  of  the 
hardy  small  fruits  are  raised.  The  amount>and 
value  of  the  chief  crops  for  1902  were  about  as 
follows  : 


Spring  and  Winter 

Wheat 

Oats 

Potatoes 

Hay 


Acres 


65,000 
130,000 

1 1 ,000 
300,000 


Bushels 


9.675,000 
4,160,000 
1,100,000 
730,000  tons 


Value 


$1,549,000 

a.oSo.ooo 

903,000 

9,000,000 


Northern  Wyoming  is  a  cattle  and  sheep 
raising  section.  The  stock  raised  is  of  more 
value  than  the  agricultural  products.  Great 
numbers  of  fine  horses  are  raised,  and  many 
are  sent  each  year  to  the  markets  in  the  Eastern 
States.  Sheep  are  pastured  on  the  mountain 
slopes  in  summer  and  on  the  plains  in  winter. 
In  winter  they  subsist  on  the  cured  grasses; 
but  sometimes  the  cold  weather  and  snowstorms 
cause  many  to  perish.  Sheep  _  raising  in  this 
State  has  increased  greatly  since  1900.  The 
sheep  are  of  a  superior  brand  and  the  wool  is  an 
excellent  quality.  The  number  of  stock  in  the 
State  on  i  Jan.  1903  was  as  follows : 


Horses     

Mules    

Milch  Cows  . 

Sheep    

Swine    

Other   stock 


Number 


113.444 
1,481 

5,826,158 

796,060 


Value 


$3,982,736 
78,992 

753.316 
14,306,695 

168,780 
18.553.998 


In  the  amount  and  value  of  the  wool  prod- 
uct, in  1903,  Wyoming  ranked  second,  Montana 
being  first. 

Manufacturing. —  The  chief  manufactured 
products  are  railroad  cars  and  supplies,  lumber 
and  lumber  products,  harness,  saddles,  boots 
and  shoes,  clothing,  flour,  lifne,  brooms,  cement, 
tobacco  and  malt  products.  In  1909  (govern- 
ment census)  there  were  266  manufacturing 
establishments,  capitalized  for  $5,840,000,  ana 
employing  2,81 1  persons.  The  total  value  of 
the  products  marketed  was  $5,948,000.  Manu- 
facturing has  increased  but  slowly  from  year 
to  year,  owing  to  the  great  distances  from  mar- 
kets and  centres  of  trade,  and  to  the  meagre 
transportation  facilities.  The  manufacturing 
industries  are  limited  mostly  to  the  production 
of  articles  for  local  consumption. 


Transportation. —  The  Union  Pacific  Rail- 
road enters  from  the  southeast  and  crosses  the 
southern  part  of  the  State.  Several  short 
branches  extend  from  the  main  line  to  different 
towns;  three  run  from  Cheyenne,  one  to  the 
north  and  two  toward  the  south.  At  Granger, 
in  the  southwest,  the  road  branches,  one  hne 
going  northwest  into  Idaho,  the  other  south- 
west into  Utah.  The  Chicago,  Burlington,  and 
Quincy  Railroad  crosses  the  northeastern  part 
of  the  State.  A  branch  from  the  Northern 
Pacific  Railroad  extends  from  Livingston,  in 
Montana,  to  Cinnabar,  at  the  entrance  to  the 
Yellowstone  Park.  There  are  no  railroads  in 
the  central  or  western  part  of  the  State,  and 
the  towns  of  the  interior  are  connected  only 
by  stage  routes.  In  1901  there  were  1,279  miles 
of  railroad.^  The  rivers  within  the  State  limits 
are  not  navigable  for  commercial  purposes.  The 
transportation  facilities  are  entirely  inadequate 
for  the  needs  of  so  large  a  State  or  for  the 
development  of  its  natural  resources.  Wyoming 
has  less  miles  of  railroad  than  any  other  State 
except  Nevada. 

Militia. —  In  1900  there  were  in  the  State,  of 
militia-age,  32,988  men.  In  1903  the  organized 
militia  numbered  526  men,  of  whom  43  were 
commissioned  officers. 

Banks  and  Finance. —  In  1904  there  were  in 
the  State  16  national  banks,  10  state,  and  11 
private  banks  with  a  combined  capital  of  about 
$2,000,000.  In  1890,  when  Wjrommg  'became  a 
State,  a  bonded  debt  was  incurred,  to  the 
amount  of  $320,000,  for  the  capitol  at  Cheyenne 
and  other  public  buildings.  On  i  Jan.  1902 
the  debt  had  been  reduced  to  $280,000.  The 
main  sources  of  revenue  are  direct  tax,  land 
leases  and  sales,  and  fees.  The  total  receipts 
for  the  fiscal  year  ending  30  Sept.  1910  was 
$1,058,624;  the  expenditures,  $908,637.  The  debt 
is  being  reduced  each  year. 

Charitable  and  Penal  Institutions. —  There  is 
a  State  Board  of  Charities  and  Reform  which 
has  general  oversight  over  and  control  of  the 
charitable  institutions  of  the  State,  with  ample 
correctionary  powers.  Indoor  relief  has  not 
been  provided  to  any  large  extent,  as  it  has 
not  been  required.  There  is  an  asylum  at 
Cheyenne  for  the  deaf,  dumb,  and  blind,  but 
it  is  used  as  a  home  for  soldiers  and  sailors,  on 
account  of  lack  of  occupants  of  the  kind  for 
which  it  was  intended.  The  State  Insane  Asy- 
lum is  located  at  Evanston,  and  a  State  hospi- 
tal at  Rock  Springs.  The  penitentiary,  first 
located  at  Laramie,  has  been  moved  to  Raw- 
lins. Saint  Joseph's  (R.  C.)  Hospital  is  at 
Laramie. 

Education. —  The  education  of  all  the  chil- 
dren in  a  country  so  sparsely  settled  is  very 
diflficult,  but  the  State  has  attempted  to  estab- 
lish schools  wherever  five  pupils  can  be  found 
to  attend.  The  school  term  is  89  days  (1900). 
During  the  year  1900  there  were  14,512  children 
enrolled  as  having  attended  school  some  portion 
of  the  year,  out  of  a  total  enrolment  of  all 
persons  between  the  ages  of  5  and  18  in  the 
State,  which  amounted  to  19,744.  The  aver- 
age attendance  was  10,160.  There  were  524 
public  school  buildings  and  570  teachers,  and 
eight  Roman  Catholic  schools.  The  public 
school  property  was  valued  at  $453,607.  In  1902 
the  schools  of  the  State  were  University  of 
Wyoming  (q.v.)  at  Laramie,  10  public  high 
schools,  one  private  high  school   (Academy  of 
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the  Holy  Child  at  Cheyenne),  one  State  normal 
school  at  Laramie,  one  business  college,  at 
Cheyenne,  and  three  private  academies.  The 
university  was  the  only  institution  in  the  State 
which  had  power  to  confer  degrees.  The  gov- 
erning officials  of  the  schools  of  the  State  are 
a  State  superintendent  of  schools,  city  superin- 
tendents at  Cheyenne,  Laramie,  and  Rock 
Springs,  and  a  county  superintendent  in  each 
county. 

The  requirements  for  a  license  to  practise 
medicine  in  the  State  are  successful  examina- 
tion or  a  diploma  from  a  college  which  belongs 
to  the  American  Association  of  Colleges  or  the 
Homoeopathic  Institute,  or  the  National  Eclec- 
tic Medical  Association,  or  any  college  of  simi- 
lar standing  in  a  foreign  country.  To  practise 
dentistry  the  requirement  is  a  diploma  from  any 
dental  college  recognized  by  the  National  Asso- 
ciation of  Dental  Examiners. 

Each  school  district  elects  its  own  trustees.  ' 
Teachers'  institutes  are  provided  by  law;  ses- 
sions of  from  4  to  lo  days  are  held  annually. 
Discrimination  as  to  pay  of  teachers  on  account 
of  seK  is  forbidden.  Children  between  the  ages  of 
6  and  12  years  must  attend  school  12  weeks 
in  each  year.  Girls  may  not  work  in  the  mines ; 
boys  under  14  jfears  of  age  may  not  work  in 
the  mines.  Indian  government  schools  have 
been  established,  and  four  private  schools  for 
the  Indian  boys  and  girls. 

Government. —  Under  the  State  constitution 
both  sexes  are  granted  equal  political  rights  and 
privileges,  including  the  right  to  vote.  All  the 
State  officers  are  elected  _  for  the  term  of  four 
years  and  the  treasurer  is  not  eligible  for  re- 
election. The  governor,  secretary  of  state, 
auditor,  treasurer,  and  superintendent  of  pub- 
lic instruction  constitute  the  executive  depart- 
ment. The  salary  of  the  governor  is  $2,500; 
of  each  of  the  other  officers  $2,000.  The  legis- 
lature holds  biennial  sessions,  beginning  on 
the  second  Tuesdaj;  of  January  of  each  odd 
year,  and  the  term  is  40  days.  The  legislature 
is  composed  of  23  senators  and  50  members  of 
the  lower  house.  The  salary  of  each  member 
is  five  dollars  a  day  and  mileage.  The  capitol 
is  at  Cheyenne.  The  State  has  one  representa- 
tive and  the  usual  two  senators  in  the  United 
States  Congress. 

Each  one  of  the  13  counties  has  its  own  set 
of  county  officials. 

Population. —  The  Federal  Census  of  1900 
showed  that  Wyoming  had,  with  one  exception, 
the  smallest  population  and  the  smallest  density 
to  the  square  mile  of  any  State  in  the  Union. 
The  males  numbered  58,184,  the  females  34,347. 
The  foreign  bom  numbered  17,415;  Indians, 
1,686;  negroes,  940;  Chinese,  461;  Japanese, 
393.  The  largest  cities  were  Cheyenne,  11,320; 
Laramie,  8,237;  Sheridan  8,408.  State  popula- 
tion (1880)  20,789;  (1890)  60.705;  (1900)  92,- 
531;  (1910)  145.065.  B.  Ellen  Burke, 

Editorial  Staff,  *  Encyclopedia  Americana.^ 

History. —  The  stories  of  Spanish  explora- 
tion have  been  much  discussed,  but  the  evidence 
is  entirely  inconclusive.  The  first  white  ex- 
plorer of  \vhom  there  is  satisfactory  record  was 
the  Chevalier  de  la  Verendrye,  a  French-Cana- 
dian fur-trader  who  had  settled  on  Lake  Nepi- 
gon  in  1728,  and  who,  with  a  view  toward 
developing  commerce  with  the  natives,  passed 
II   years  of  travel  in  the  western  wilderness. 


He  passed  through  Wyoming  in  1743-4,  on  his 
return  journey.  According  to  the  most  authen- 
tic accounts,  Uie  first  American  to  enter  Wyom- 
ing was  John  Colter,  who  in-  1807  discovered 
the  Yellowstone  region.  The  Wyoming  sec- 
tion soon  thereafter  became  the  scene  of  the 
activities  of  American  fur  trappers  and  traders, 
—  among  them  Capt.  B.  L.  E.  Bonneville,  7th 
U.  S.  infantry,  whose  adventures  have  been 
narrated  in  a  well-known  work  by  Washington 
Irving.  The  territory  comprised  within  the 
present  State  belonged  (with  the  exception  of 
the  southwestern  corner — a  portion  of  the  ter- 
ritory ceded  in  1848  by  Mexico)  to  the  Louis- 
iana Purchase  (1803).  The  first  white  settle- 
ment was  at  Fort  Laramie,  on  the  Laramie  fork 
of  the  Platte,  in  1834.  This  fort  was  purchased 
by  the  American  Fur  Company  in  1835,  rebuilt  by 
the  company  in  1836,  and  sold  by  it  to  the 
United  States  government  in  1849.  For  many 
years  it  was  an  important  base  of  operations 
against  the  Indians.  Fort  Bridger  was  built  on 
the  Black  fork  of  Green  River  in  1842,  but  aban- 
doned in  1853.  In  1842  Fremont  visited 
Wyoming.  _  Prior  to  1866,  all  armed  or  migra- 
tory expeditions  westward,  including  Gen.  Con- 
nor's march  along  the  "Bozeman  trail*  in  1865, 
had  been  in  support  of  Mormon  emigration,  or 
to  reach  California  and  other  opening  fields  of 
gold  discovery.  The  inception  of  the  Union 
Pacific  Railroad  developed  new  necessities  for 
the  occupation  of  regions  farther  north,  only 
to  be  reached  by  the  uncertain  navigation  of  the 
upper  Missouri.  Gold  discoveries  in  central 
Montana  evolved  the  practical  fact  that  neither 
river  navigation,  nor  the  diversion  of  overland 
travel  from  Ogden  northward,  at  a  sharp  right 
angle,  could  furnish  the  required  facility  for 
reaching  the  new  field  of  promise,  but  that  a 
new  road,  following  the  Bozeman  trail,  around 
the  Big  Horn  Mountains  and  up  the  Yellow- 
stone Valley,  would  constitute  a  diagonal  course 
which  would  shorten  wagon  travel  by  at  least 
300  miles.  During  the  year  1865,  the  Harney- 
Sanborn  treaty  guaranteed  to  Indians  occupy- 
ing that  vast  hunting  region  their  undisturbed 
possession,  provided  they  would  not  interrupt 
the_  building  of  the  proposed  railroad  across  the 
plains.^  All  that  upper  region  once  belonged  to 
the  friendly  Crow  Indians,  known  as  "Upsero- 
kas,»  or  *Absarakas,»  belonging  to  "the  land 
the  crows  fly  over,*  or  the  "Land  of  the  Crows," 
and  this  included  the  region  watered  by  the 
Yellowstone,  Big  Horn,  and  Big  Wind  rivers. 
Northern  Sioux,  Arapahoes,  and  Cheyennes  had 
gradually  encroached  upon  these  hunting 
grounds,  and  were  hostile  to  white  intrusion  as 
well  as  to  the  Crow  Indians  themselves.  These 
tribes,  however,  were  summoned  to  meet  a  gov- 
ernment commission  at  Laramie  in  May  1866, 
to  decide  upon  what  terms  they  would  permit 
the  building  of  a  wagon  road  through  that  coun- 
try and  around  the  Big  Horn  Mountains  to 
Montana.  This  proposition  gained  new  promise 
from  the  fact  that  during  the  winter  and  early 
spring  of  1865-6  hostilities  along  the  lower 
Platte  had  almost  ceased,  and  the  Pawnees  of 
Nebraska  and  Spotted  Tail's  Brule  Sioux  were 
friendly  to  the  whites. 

_  In  anticipation  of  successful  negotiations, 
without  conflict,  Maj.-Gen.  John  Pope,  com- 
manding the  Department  of  the  Missouri,  by 
general  order  33,  reorganized  the  department, 
upon  the  muster-out  of  volunteers  who  served 
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at  the  West  during  the  Indian  hostilities  of  the 
Civil  War  period,  and  formed  five  military  dis- 
tricts, the  "Minnesota,*  "Upper  Missouri," 
•Platte,*  "Upper  Arkansas,*  and  the  "Mountain 
District,*  the  last  named  embracing  the  entire 
field  desired  for  the  new  emigrant  route  to  the 
Northwest  Army  regiments  were  recruited  as 
rapidly  as  possible  to  meet  the  new  conditions. 
Col.  Henry  B.  Carrin^on,  of  the  i8th  U.  S. 
infantry,  a  three-battalion  regiment,  himself  a 
brigadier-general,  U.  S.  volunteers,  from  No- 
vember 1862,  and  afterward  brigadier-general, 
U.  S.  A.,  retired,  who  was  then  at  Fort  Kear- 
ney, Nebraska,  in  command  of  the  East  Sub- 
district  of  Nebraska,  covering  operations  along 
the  Platte  River,  and  the  upper  forks  of  the 
Republican,  was  detailed  to  command  the  new 
Mountain  District  His  battalion,  about  700 
strong,  started  19  May,  reaching  Laramie,  265 
miles,  on  15  June.  Old  Fort  Connor,  changed 
to  Fort  Reno,  was  to  be  rebuilt,  and  after  an- 
other march  of  65  miles,  and  passing  Lake  De 
Swedt,  the  location  of  Fort  Phil  Kearney,  be- 
tween the  forks  of  Piney  Creek,  was  surveyed 
and  established  15  July.  Later,  91  miles  west- 
ward. Fort  C.  F.  Smith  was  built  upon  the  Big 
Horn  River.  An  additional  post  on  the  upper 
Yellowstone  was  ordered,  but  never  built,  for 
want  of  troops.  Col.  Carrington,  a  practical 
engineer  prepared  working  plans  for  the  build- 
ing of  Fort  Phil  Kearney,  and  in  person  super- 
intended the  erection  of  buildings,  magazine, 
stockade,  saw-mills,  and  all  elements  of  a  strong 
defensive  post  Inspector-General  Hazen  pro- 
nounced it  the  "best  on  the  continent,  except 
one  of  the  British  Fur  Company.*  Hostilities 
were  immediate  and  constant.  "During  six 
months  51  hostile  demonstrations  were  made, 
incurring  a  loss  of  150  citizens  and  soldiers,  and 
over  700  head  of  stock.*  On  8  Dec.  1866  Presi- 
dent Johnson  advised  Congress  that  treaties 
had  been  effective  and  that  peace  reigned  on  the 
plains.  But  in  a  fight  on  6  December  Lieut. 
Bingham  was  killed,  and  a  crisis  was  reached 
21  Dec.  1866  when  Capt  (brevet  Lieut.-Col.) 
W.  J.  Fetterman,  accompanied  by  Capt  Fred- 
erick Brown  and  Lieut  George  W.  Grummond, 
and  78  men,  were  decoyed  into  an  ambush  and 
slaughtered.  News  of  the  tragedy  reached 
Washington  Christmas  night  This  disaster,  so 
unexpected  and  complete,  and  so  needless,  if 
"the  reinforcements  and  supplies  repeatedly 
promised,  but  never  furnished,  had  been  re- 
ceived,* shocked  the  whole  country,  and  the  first 
battalion  of  the  i8th,  and  other  troops,  long  idle 
at  Fort  Laramie,  were  hurried  to  save  the  feeble 
garrison  that  survived.  Such  a  wholesale  and 
barbarous  massacre  inspired  friends  of  the  new 
territory  to  give  it  a  name  memorable  in  the  . 
Indian  history  of  Pennsylvania,  irrespective  of 
some  fancied  Indian  meaning  of  the  word 
Wyoming.  Official  reports  at  the  time  urged 
retention  of  the  name  in  use  by  the  Crow  In- 
dians, and  as  approved  by  James  Bridger,  the 
guide  of  the  expedition,  and  an  adopted  Crow 
chief.  During  August  1867  Red  Cloud  again 
attacked  a  working  party  and  was  repulsed  with 
great  loss.  But  from  lack  of  troops  to  sustain 
the  line,  Gen.  Grant  ordered  the  forts  demol- 
ished. The  original  failure  to  support  properly 
the  first  occupation  delayed  the  peaceful  settle- 
ment of  the  new  '«rritory  until,  after  10  years, 
another  massacre,  that  of  Gen.  Custer  (q.v.) 
and   his  command,  compelled   the  government 


efficiently  to  protect   the    frontier   against   the 
savage  tribes  of  the  Northwest. 

The  Territory  of  Wyoming  was  created  by 
Congress  25  July  i868  from  Utah,  Idaho,  and 
Dakota.  The  Territorial  government  was  or- 
ganized in  1869.  A  constitution  adopted  in 
November  1889  was  approved  by  Congress,  and 
the  State  was  admitted  to  the  Union  10  July 
1890.  In  national  politics  the  State  has  been 
Republican,  save  in  1896,  when  it  went  Demo- 
cratic. 

Bibliography. —  Bancroft,  <  History  of  Neva- 
da, Colorado,  and  Wyoming* ;  United  States 
Geological  and  Geographic  Surveys;  'Resources 
of  Wyoming'  and  other  State  reports;  Nelson, 
'The  Red  Desert  of  Wyoming  and  its  Forage 
Resources* ;  Cbutant  'History  of  Wyoming' 
(189!))  ;  'Indian  Operations  on  "the -Plains,'  Sen. 
Doc  33,  1st  Ses.  soth  Cong.;  Carrington's  'Ab- 
saraka,  or  Wyoming  Opened.' 

Henry  B.  Harrington, 
Brig.-Gen..  U.  S.  V.;  Col.  U.  S.  A.  {retired). 

Wyoming,  University  of,  located  at  Lara- 
mie, Wyo.  It  was  chartered  by  the  legislature 
of  the  Territory  of  Wyoming  in  i^,  and 
opened  to  students  in  1887 ;  the  first  State  legis- 
lature in  1890  passed  an  act  enlarging  the  scope 
of  the  University,  and  also  made  the  Sfate  Agri- 
cultural College  provided  for  by  the  national 
grants  a  part  of  the  University  organization. 
The  State  has  since  doubled  its  regular  appro- 
priation, and  made'  several  appropriations  for 
special  purposes.  The  University  is  open  to 
women  on  equal  terms;  tuition  is  free  except  in 
the  Department  of  Music.  The  educational 
policy  of  the  University  wm  liberal  from  the 
first;  the  preparatory  and  collegiate  departments 
were  the  first  established ;  the  organization  now 
includes  (i)  the  Preparatory  School;  (2)  the 
College  of  Liberal  Arts;  (3)  the  Graduate 
School;  (4)  the  Normal  School;  (5)  the  Col- 
lege of  Agriculture  and  the  Agricultural  Experi- 
ment Station;  (6)  the  College  of  Mechanical 
Engineering;  (7)  the  School  of  Mines;  (8)  the 
School  of  Commerce;  (9)  the  School  of  Music. 
The  College  of  Liberal  Arts  offers  a  classical,  a 
literary,  and  a  scientific  course,  and  confers  the 
degree  of  B.S.  for  the  scientific  course  without 
Latin,  and  the  degree  of  B.A.  for  all  other 
courses.  In  each  course  the  work  of  the  Fresh- 
man year  is  required,  the  work  of  the  Sopho- 
more year  partially  elective,  and  the  work  of 
the  Junior  and  Senior  years  almost  entirely 
elective.  The  Graduate  School  affords  oppor- 
tunities for  advanced  study,  the  different  depart- 
ments offering  suitable  graduate  courfts.  The 
master's  degrees  are  conferred.  The  regular 
courses  in  Normal  School,  the  College  of  Agrt- 
culture,  the  College  of  Mechanical  Engineering, 
and  the  School  of  Mines  are  five  years  in  length, 
including  one  preparatory  year;  the  degree  of 
B.  Ped.  is  conferred  for  the  completion  of  the 
normal  course;  the  degree  of  B.S.  for  the  agri- 
cultural, engineering  and  mining  courses.  There 
are  also  a  one  year's  course  in  the  Normal 
School,  a  course  in  domestic  science,  a  one 
year's  and  a  two  years'  agricultural  course  and 
a  ranchmen's  winter  course  in  the  College-  of 
Agriculture,  and  a  winter  course  of  six  weeks  in 
the  School  of  Mines.  The  School  of  Commerce 
offers  two  two-year  courses  in  bookkeeping  and 
in  stenography;  the  School  of  Music  a  seven- 
years'  course  in  piano.    Instruction  in  militarj 
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2.  Hall  of  Languages,  University  of  Wyoming. 
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science  and  tactics  is  also  given.  The  Urtiversity 
has  organized  a  University  Extension  Associa- 
tion, which  conducts  extension  lectures  in  all 
parts  of  the  State;  a  Correspondence  Teaching 
Department  is  also  conducted,  by  which  some  of 
the  work  toward  a  degree  may  be  done.  The 
campus  npw  occupied  40  acres  in  the  eastern 
part  of  the  city;  the  buildings  are  the  Hall  of 
Languages,  the  Mechanical  Building,  the  Hall 
of  Science,  and  the  Gymnasium;  the  three  first 
mentioned  are  built  of  gray  sandstone,  which  is 
found  near  Laramie.  The  library  in  1903  con- 
tained' 16,000  volumes;  the  students  numbered 
191,  of  whom  21  were  in  the  College  of  Liberal 
Arts,  so.  in  the  Normal  School,  47  in  the  School 
of  Commerce,  16  in  the  College  of  Engineering, 
15  in  the  School  of  Mines,  4  in  the  Graduate 
School,  and  39  in  the  Preparatory  Department. 
The  University  of  Wyoming,  though  in  num- 
bers one  of  the  smallest  of  the_  State  univer- 
sities, is  well  equipped  and  maintains  a  high 
standard  of  scholarship,  as  the  real  head  of  the 
educational  system  of  the  State. 

Wyoming  Valley,  a  crescent-shaped  valley 
in  Luzerne  County,  Pa.,  traversed  by  the  north- 
ern branch  of  the  Susquehanna  River;  length 
21  miles.  It  is  a  fertile  alluvial  plain,  with  rich 
deposits  of  anthracite  coal,  and  is  noted  for  its 
beautiful  scenery.  The  valley  was  claimed  by 
the  colony  of  Connecticut  as  early  as  I753,_and 
was  first  settled  by  people  from  Connecticut; 
the  ensuing  dispute  between  Pennsylvania  and 
Connecticut  over  this  territory  is  known  as  the 
"Pennamite  and  Yankee  war,*  and  was  not 
finally  settled  till  after  the  Revolutionary  War. 
(See  Pennsylvania;  History;  Boundary  Dis- 
putes.) In  1782  a  commission  appointed  by 
Congress  decided  in  favor  of  Pennsylvania;  an 
attempt  was  made  to  drive  out  the  Connecticut 
settlers  which  led  to  a  renewal  of  the  war ;  hut 
in  1788  Pennsylvania  confirmed  the  titles  of  all 
actual  settlers  to  their  land,  and  all  controversy 
was  ended  by  1800.  During  the  Revolutionary 
War,  a  large  proportion  of  the  men  of  the 
Wyoming  Valley  joined  the  Continental  Army; 
but  a  number  of  Tories  were  living;  in  the 
valley;  and  in  1778,  when  they  were  joined  by 
British  troops  and  Indian  allies,  an  attack  was 
made  upon  the  settlers  who  had  taken  refuge  in 
Forty  Fort  near  Wilkesbarre.  The  settlers  did 
not  number  over  400,  chiefly  boys  and  old  men; 
the  British  force,  including  the  700  Indians, 
was  about  1,100.  After  a  desperate  battle  fought 
on  the  3d  of  July  1778,  the  settlers  were  com- 
pletely defeated,  about  two  thirds  being  killed. 
Tfiey  were  forced  to  capitula|e,  and  after  the 
surrender  many  of  the  prisoners  were  tortured 
and  killed  by  the  Indians.  The  greater  part  of 
the  inhabitants  of  the  valley  were  compelled  to 
flee  to  other  settlements,  and  endured  great 
hardships.  Consult  Miner,  'History  of  Wyom- 
ing' (184s) ;  Stone,  'Poetry  and  History  of 
>^oming>  (1844);  Peck,  'Wyoming:  its  His- 
tory and   Incidents*    (1858). 

Wyon,  wi'dn,  William,  English  engraver 
and  designer  of  coins  and  medals:  b.  Birming- 
ham 1795;  d.  Brighton,  Sussex,  29  Oct.  1851. 
Having  won  several  prizes  for  medals  offered  by 
the  society  of  arts,  he  went  in  1816  to  London, 
and  was  appointed  second  engraver  at  the  mint, 
a  post  which  he  filled  until  the  close  of  his  life. 
In  1832  he  was  elected  an  associate  of  the 
Royal  Academy,  and  in   1838  an  academician, 


being  the  first  of  his  department  who  had  ever 
obtained  these  honors.  His  works,  compris- 
ing coins,  pattern  pieces  of  coins  not  used,  med- 
als, and  seals,  are  numerous.  His  coins  cover  a 
period  of  nearly  30  years,  including  the  latter 
part  of  the  reign  of  George  IV.,  the  reign  of 
William  IV.,  and  the  first  13  years  of  the 
reign  of  Victoria.  Far  more  numerous  than 
these  are  his  war,  scientific,  artistic,  and  testi- 
monial medals,  executed  from  his  own  or  from 
Flaxman's  designs,  and  in  the  highest  style  of 
art. 

V/yaa,  vis,  Johann  Rudolf,  Swiss  author: 
b.  Bern  13  March  1781 ;  d.  there  31  March 
18^0.  He  was  educated  at  various  German 
universities,  became  professor  of  philosophy  at 
Bern  in  1806,  and  later  also  chief  librarian.  His 
_*Der  Schweizerische  Robinson'  (1812-13),  an 
imitation  of  Defoe,  was  translated  into  various 
languages,  the  first  series  appearing  in  English 
('The  Swiss  Family  Robinson')  in  1820,  the 
second  in  1849.  Wyss  also  wrote  'Vorlesungen 
uber  das  Hochste  Gut'  (1811),  and  'Idyllen 
und  Erzahlungen  aus  der  Schweiz'  (1815-22); 
and  edited  the  collection  'Alpenrose'  (1811-30). 

WyAe,  with,  George,  American  patriot:  b. 
1726  in  the  county  of  Elizabeth  City,  Va.,  a  short 
distance  from  Yorktown;  d.  Richmond,  Va., 
1806.  One  of  his  ancestors  was  George  Keith 
(1639-1716),  a  Scotch  Quaker,  distinguished 
as  a  mathematician  and  Oriental  scholar,  who 
emigrated  to  America  about  1684.  On  account 
of  his  radical  religious  views  and  his  opposition 
to  slavery,  he  was  often  imprisoned.  On  15 
Oct  1693,  Keith  issued  an  "Exhortation  and 
Caution  against  buying  or  keeping  Negroes,* 
seemingly  the  earliest  Quaker  protest  against 
slavery.  These  views  were  inherited  by  (jeorge 
Wythe.  From  his  mother,  Wythe  received 
a  life-long  bent  toward  classical  scholar- 
ship. Even  at  the  age  of  80,  he  began  to  learn 
a  new  language.  He  was  trained  in  the  law  by 
an  uncle.  Wythe's  connection  with  the  House 
of  Burgesses,  in  Virginia,  began  on  27  Feb. 
1752,  on  the  eve  of  the  French  and  Indian  war. 
Hence  he  knew  in  a  practical  way  the  steps 
leading  up  to  the  Revolution,  whose  course  he 
was  destined  to  influence.  He  was  a  member 
of  the  Continental  Congress,  and  one  of  the 
signers  of  the  Declaration  of  Independence. 
He  sat  in  the  Philadelphia  Convention  of  1787 
and  exerted  himself  to  secure  the  ratification 
of  the  Constitution  by  Virginia  the  following 
year.  For  ten  years  he  was  a  member  of  Vir- 
ginia's supreme  court  of  appdals,  and  for  above 
20  years  sole  chancellor  of  the  State.  However 
important  and  varied  were  such  positions  that  he 
filled,  George  Wythe  is  not  to  be  judged  chiefly 
as  statesman  or  jurist.  He  was  greatest  as 
teacher,  and  his  most  lasting  work  was  the 
subtle  influence  of  his  singularly  pure  and  lofty 
character.  Either  in  his  law  office  or  as  pro- 
fessor in  William  and  Mary  College,  he  was  the 
teacher  of  Thomas  Jefferson,  John  Marshall, 
James  Monroe,  Henry  Qay,  and  scores  of  other 
men  only  less  prominent  than  these.  With_  Jef- 
ferson, in  particular,  Wythe  maintained  a  friend- 
ship and  interchange  of  thought  which  had  a 
bearing  upon  national  concerns.  So  highly  did 
Jefferson  prize  the  work  of  Wythe  as  a  teacher, 
that  he  exerted  himself  to  establish,  in  1779, 
in  the  College  of  William  and  Mary  a  chair  of 
law,  expressly  for  the  occupancy  of  his  'master 
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and  friend,*  as  he  delighted  to  <:all  Wythe. 
Wythe  was  the  first  professor  of  law  in  the 
United  States.  William  and  Mary  College  was 
the  second  in  the  English-speaking  world  to 
have  a  chair  of  Municipal  Law,  George  Wythe 
coming  to  such  a  professorship  a  few  years 
after  Sir  William  Blackstone.  Jefferson,  in 
writing  from  Paris  in  1785  to  Dr.  Richard  Price, 
an  English  opponent  of  slavery,  gives  striking 
evidence  of  his  estimate  of  the  services  which 
Wythe  was  rendering  to  his  country :  *The  Col- 
lege of  William  and  Mary  in  Williamsburg, 
since  the  remodelling  of  its  plan,  is  the  place 
where  are  collected  together  all  the  young  men 
(of  Virginia)  under  preparation  for  public  life. 
They  are  under  the  direction  (most  of  them)  of 
a  Mr.  Wythe,  one  of  the  most  virtuous  of  char- 
acters, and  whose  sentiments  on  the  subject  of 
slavery  are  unequivocal.'  Henry  Clay,  in  a 
letter  of  3  May  1851,  to  B.  B.  Minor,  says  in 
reference  to  Wythe:  'To  no  man  was  I  more 
indebted,  by  his  instructions,  his  ad\ice,  and  his 
example,  for  the  little  intellectual  improvement 
which  I  made,  up  to  the  period  when,  in  my 
twenty-first  year,  I  finally  left  the  city  of  Rich- 
mond.* "The  most  remarkable  instance,"  says 
Munford,  "of  his  genuine  patriotism,  to  which 
I  confess  I  am  rendered  most  partial  perhaps 
by  my  own  experience  of  its  effects,  was*  his 
zeal  for  the  education  of  youth.  Harassed  as 
he  was  with  business ;  enveloped  with  perplexing 
papers,  and  intricate  facts  in  chancery,  he  yet 
found  time  for  many  years  to  keep  a  private 
school  for  the  instruction  of  a  few  young  men 
at  a  time,  always  with  very  little,  and  often  de- 
manding no  compensation.*  Th?it  Wythe  con- 
ceived the  training  of  publicists  to  be  his  true 
task  appears  from  this  sentence  in  a  letter  on 
5  Dec.  178s,  to  John  Adams :  "A  letter  will  meet 
me  in  Williamsburg,  where  I  have  again  settled, 
assisting,  as  professor  of  law  and  police  in  the 
University  there,  to  form  such  characters  as 
may  be  fit  to  succeed  those  which  have  been 
ornamental  and  useful  in  the  national  councils 
of  America.*  In  three  signal  instances  Wythe 
was  a  forerunner.  As  early  as  1764,  he  wrote 
Virginia's  first  remonstrance  to  the  House  of 
Commons  against  the  Stamp  Act,  taking  so  ad- 
vanced a  position  in  regard  to  that  ominous  Act 
as  to  alarm  his  fellow-burgesses.  He  was  per- 
haps the  first  judge  to  lay  down,  in  1782,  the 
cardinal  principle  that  a  court  can  annul  a 
statute  deemed  repug^nant  to  the  Constitution, 
thus  anticipating  by  a  score  of  years  the  classic 
decision  of  his  great  pupil,  John  Marshall,  in 
the  case  of  Marbury  v.  Madison.  He  was  an 
ardent  advocate  for  the  emancipation  of  the 
slaves,  not  only  infusing  his  students  with  his 
abolition  sentiment,  but  actually  freeing  his  owii 
slaves  and  making  provision  for  them  in  his 
will.  His  death  occurred  in  Richmond,  Va., 
in  1806,  from  poison  administered  by  his  great- 
nephew,  who  hoped  to  come  thus  into  the  inher- 
itance of  his  estate.  ®No  man,*  says  Jefferson, 
"ever  left  behind  him  a  character  more  ven- 
erated than  George  Wythe.  His  virtue  was  of 
the  purest  kind;  his  integrity  inflexible,  and  his 
justice  exact;  of  warm  patriotism,  and  devoted 
as  he  was  to  liberty  and  the  natural  and  equal 
rights  of  men,  he  might  truly  be  called  the  Cato 
of  his  country,  without  the  avarice  of  the  Ro- 
man ;  for  II  more  disinterested  person  never 
lived.    Temperance   and   regularity   in   all    his 


habits  gave  him  general  good  health,  and  his 
unaffected  modesty  and  suavity  of  maimers 
endeared  him  to  every  one.  He  was  of  easy 
elocution,  his  language  chaste,  methodical  in  tlie 
arrangement  of  his  matter,  learned  and  logical 
in  the  use  of  it,  and  of  great  urbanity  in  debate. 
Not  quick  of  apprehension,  but  with  a  little  time 
profound  in  penetration,  and  sound  in  conclu- 
sion. His  stature  was  of  middle  size,  well 
formed  and  proportioned,  and  the  features  of 
his  face  manly,  comely,  and  engaging.  Such 
was  George  Wythe,  the  honor  of  his  own  and 
the  model  of  future  times.* 

S.  C.  M1TCHEI.L, 
Professor  of  History,  Richmond  College. 
Wytheville,  wifh'vil,  Va.,  town,  county- 
seat  of  Wythe  County ;  on  the  Norfolk  &  West- 
ern Railroad;  130  miles  west  of  Lynchburg  and 
315  miles  southwest  of  Richmond.  It  is  in  a 
stock-raising  and  mining  region  and  has  con- 
siderable lumbering  interests.  It  has  manufac- 
tories of  iron  works,  woolen  goods,  and  lumber 
products.  The  town  has  a  county  court-house. 
Trinity  Hall  Female  College  (Luth.),  Wjrtheville 
Seminary  (P.E.),  Academy  of  the  Visitation 
(R.Ci;.),  public  elementary  schools,  and  two  li- 
braries. The  two  state  banks  have  a  com- 
bined capital  of  $100,000.  Pop.  (1890)  2,570; 
(1900)  3.003;  (1910  est.)  3,200. 

Wytheville,  Military  Operations  at. 
During  the  Civil  War  the  lead  mines  and  works 
near  Wytheville  assumed  much  importance.  On 
13  July  1863  Col.  John  T.  Toland.  with  the  2d 
West  Virginia  cavalry  and  34th  (Dhio  mounted 
infantry,  about  800  men,  started  from  Fay- 
ctteville,  W.  Va.,  to  damage  the  lead  works  and 
destroy  the  railroad  near  Wytheville.  On  the 
evening  of  the  i8th  Toland  arrived  within  five 
miles  of  the  town  and  detaching  two  companies 
to  destroy  a  railroad  depot  and  track,  10  miles 
west,  marched  his  remaining  force  into  the 
town,  which  was  defended  by  less  than  200  men, 
under  Maj.  Bowyer,  most  of  them  distributed 
in  houses  and  some  in  the  streets  supporting  two 
guns.  There  was  an  obstinate  fight  in  the 
streets,  lasting  an  hour,  when  the  town  was 
taken  and  8  or  10  of  the  best  houses  burned. 
The  two  guns  and  many  small  arms  were  cap- 
tured and  some  prisoners  taken,  but  all  were 
abandoned  when  the  return  march  was  taken 
up  next  morning.  The  command  reached  Pay- 
etteville  on  the  23d  after  a  march  of  about  300 
miles.  The.  expedition  had  failed  of  its  object, 
with  the  loss  of  78  killed,  wounded,  and  miss- 
ing, of  whom  17  were  killed,  including  Col. 
Toland  and  two  other  officers.  Col.  Powell, 
commanding  the  2d  West  Virginia  cavalry,  was 
severely  wounded  and  captured.  The  Confed- 
erates report  a  loss  of  6  killed  and  12  wounded. 
On  2  May  1864  Gen.  Crook  started  from 
Charleston  on  the  Kanawha  to  destroy  the  Vir- 

finia  and  Tennessee  Railroad  and  join  Gen. 
igel  in  the  Shenandoah  Valley.  One  of  his 
columns,  of  2,600  cavalrpr,  under  Gen.  Averell, 
was  directed  upon  Saltville  to  destroy  the  salt- 
works, and  then  rejoin  the  main  column  under 
Crook  at  Dublin  Station.  After  a  very  difficult 
march  through  the  mountains  and  some  sharp 
skirmishing  Averell  reached  Tazewell  Court 
House  on  the  afternoon  of  the  8th,  where  he 
learned  that  Saltville  was  defended  by  earth- 
works and  artillery,  and  was  held  in  strength 
by  (jen.  W.  E.  Jones,  upon  which  he  abandoned 
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the  idea  of  attack  and  turned  toward  Wythe- 
ville,  near  which  be  arrived  on  the  afternoon  of 
the  loth  and  encountered  Col.  John  H.  Morgan, 
who  had  followed  him  from  Saltville  and  by  a 
detour  first  gained  the  town  with  a  brigade  and 
two  battalions.  A  detachment  of  Morgan's  com- 
mand had  been  pushed  out  to  a  small  gap  in  the 
mountain,  through  which  alone  Averell  could 
approach  the  town  from  the  road  on  which  he 
was  marching.  The  detachment  was  immedi- 
ately attacked  and  Morgan  marched  to  its  as- 
sistance with  all  his  command,  and  Averell  fell 
back  to  a  commanding  ridge  800  yards  from 
the  gap.  The  contest  continued  four  hours,  or 
until  nightfall,  in  a  succession  of  attacks  on 
the  one  side  and  retreats  on  the  other,  when 
Morgan  fell  back  a  short  distance  and  Averell 
withdrew  and  next  morning  marched  for  Dub- 
lin, where  he  arrived  in  we  evening  and,  re- 
suming his  march,  joined  Crook  at  Union  on 
the  isth.  Averell  had  114  killed  and  wounded, 
and  lost  nearly  100  in  prisoners.    Morgan  had 

t)  or  60  killed  and  wounded.  When  Gen. 
toneman  made  his  raid  into  southwestern  Vir- 
ginia in  December  1864  he  captured  Wytheville 
on  the  i6th,  partially  burned  it,  and  next  day 
sent  a  detachment  to  destroy  the  lead  mines, 
wUch  was  done  without  loss.^  On  Stoneman's 
second  raid  in  southwest  Virginia  and  western 
North  Carolina  in  March  1865,  Col.  J.  K.  Mil- 
ler, with  500  picked  men  of  his  cavalry  brigade, 
captured  Wytheville  6  April  and  destroyed  the 


depot  of  supplies  at  that  point  and  the  bridges 
over  Reedy  Creek  and  at  Max  Meadows.  At 
Wytheville  Miller  was  attacked  by  Confederate 
infantry  and  cavalry,  but  after  hard  fighting  re- 
pulsed them,  and  withdrew  with  a  loss  of  35 
killed,  wounded,  and  missing,  and  rejoined  the 
main  column  on  its  march  for  Salisbury,  N.  C. 

E.  A.  Carmak. 

Wyttenbach,  vit'ten-ban,  Daniel,  Dutch 
scholar:  b.  Bern,  Switzerland,  7  Aug.  1746;  d. 
Osgeest,  Holland,  17  Jan.  1820.  He  studied  at 
Marburg,  Gottingen,  and  Leyden;  became  pro- 
fessor of  Greek  at  the  Remonstrant  Gymnasium 
at  Amsterdam  in  1771,  of  philosophy  at  the 
Athenaeum  in  1779,  and  succeeded  in  1799  to 
Ruhnken's  chair  of  rhetoric  at  Leyden.  His 
greatest  work  is  the  edition  of  Plutarch's  <Mor- 
als,>  with  copious  annotations  and  an  admirable 
♦Greek  Index  to  Plutarch's  Works*  (1795- 
1830).  He  retired  in  1816,  and  died  after  some 
years  of  blindness.  His  'Opuscula'  appeared  in 
1820.  Consult  Mahne,  <Via  D.  Wyttenbach* 
(1823). 

Wyttenbach,  Johanna  Gallien,  Dutch 
writer:  d.  Leyden.  She  was  married  to  D. 
Wyttenbach  (q.v.)  when  he  was  72,  and  after 
her  husband's  death  lived  at  Paris  and  was  given 
the  degree  of  doctor  in  philosophy  by  Marburg, 
in  I&27.  Among  her  writings  were :  <Theagenes* 
(1815);  <Leontes'  Banquet*  (1812);  and  the 
romance  < Alexis*  (1823), 


Digitized  by 


Google 


X 


Xthe  twenty-fourth  letter  and  nine- 
teenth consonant  of  the  English 
alphabet:  it  is  a  superfluous  letter 
since  it  stands  for  no  sound  that 
cannot  be  sig^nified  by  other  letters. 
When  it  occurs  in  the  beginning  of 
a  word  it  is  always  pronounced  in  English  as 
g:  Xenophon,  senophon,  xiphoid,  tiphoid;  in  the 
middle  of  a  word  it  is  usually  equal  to  ks:  axis, 
dksis,  Saxon,  sakson;  but  when  in  a  word  it 
ends  a  syllable,  more  especially  an  initial  syl- 
lable, if  the  syllable  following  it  is  <H>en  or  ac- 
cented, the  X  has  often  the  value  oi  gs,  as  in 
luxury,  lugeury,  exhaust,  egzhaust.  Final  x  is 
always  equal  to  ks.  As  an  initial  letter  x  does 
not  occur  in  English  save  in  words  mostly 
technical  and  derived  from  Greek,  and  in  a  few 
words,  mostly  proper  names,  of  Spanish  origin. 
—The  power  of  x  in  Enelish,  as  in  Latin,  is  that 
of  the  Greek  letter  xi  (s{),  but  its  form  is  that 
appropriated  in  the  Greek  alphabet  to  the  gut- 
tural aspirate  chi  (X.X)>  Before  the  introduc- 
tion oi  X  (  {  )  the  Greeks  represented  the  sound 
of  X  by  X2,  x*i  and  the  Latins  at  first  did  the 
like,  writing  Maxsumus,  proxsttmus;  but  as  * 
had  in  their  writing  no  function  but  that  of 
representing,  with  *  the  sound  of  Greek  xi,  the 
very  sight  of  the  x,  even  before  the  eye  came 
to  the  s,  raised  in  the  mind  the  idea  of  a  sibilant, 
and  thus  rendered  the  sibilant  letter  itself  su- 
perfluous, and  before  long  it  was  omitted  and 
X,  standing  alone,  represented  the  two  characters 
X  and  s.  In  the  popular  pronunciation  of  Latin 
in  the  later  period  of  the  empire,  x  seems  to 
have  been  sounded  like  *  or  ss:  some  inscrip- 
tions of  that  period  have  visit  .for  vixit  and 
milex  for  miles:  this  change  in  the  sound-value 
of  X  has  persisted  in  the  modern  language  of 
Italy  in  which  ss  or  5  is  regularly  substituted  for 
the  Latin  x:  saxum  becomes  sasso,  experimen- 
tum,  esperimento,  maximus,  massimo,  and  so  on. 
And  in  French,^  in  words  derived  from  Latin, 
the  X  occurring  in  the  middle  of  a  word  is  often 
changed  to  ss:  laxare  becomes  laisser;  or  Latin 
X  is  changed  to  the  sound  of  sh:  vexare  becomes 
facher;  and  the  word  soixante  is  pronounced 
soissante.  X  hardly  occurs  in  German  words  of 
native  origin ;  its  sound  i«  usually  represented  in 
that  language  by  chs,  examples:  ochs  (ox), 
wachs  (wax),  Sachse  (a  Saxon). 

X-Rays,  or  RSntgen  Rays,  a  form  of 
radiant  energy  originating  in  the  highly-ex- 
hausted vacuum  tubes  of  Crookes  (see 
Vacuum),  and  resembling  lig;ht  in  certain  re- 
spects, though  differing  from  it  notably  in  many 
ways.  The  X-rays  are  propagated  in  straight 
Imes,  and  are  capable  of  affecting  the  sensitive 
plates  that  are  emoloye4  in  photography,  so  that 


subsequent  development  will  cause  the  affected 
portions  to  blacken,  just  as  though  the  plate  had 
been  subjected  to  the  action  of  light.  The 
X-rays  are  practically  invisible  to  the  eye.  They 
are  capable,  however,  of  exciting  brilliant  fluor- 
escence in  certain  minerals,  and  their  presence 
may,  by  this  means,  be  made  distinctly  evident  to 
the  eye.  The  X-rays  were  discovered  in  1895 
by  Professor  Wilhelm  Konrad  Rontgra,  of  the 
t'niversity  of  Wiirzburg;  the  name  biting  given 
by  him  to  signify  that  the  ultimate  nature  of  the 
radiation  was  unknown,  'X''  being  a  letter  that 
is  commonly  used  in  algebraic  operations  to 
represent  an  unknown  quantity. 

In  the  nearly-perfect  vacuums  employed  by 
Crookes,  the  high-tension  electrical  discharge 
does  not  take  place  between  the  electrodes  in 
tie  form  of  a  spark,  but,  when  the  tension  of 
the  gas  in  the  tube  is  sufficiently  low,  it  as- 
sumes the  form  of  a  luminous  streamer,  pro- 
ceading  across  the  tube  from  the  negative  elec- 
trode (or  *cathode'),  in  a  direction  perpendicu- 
lar to  the  surface  of  this  electrode.  The  lumin- 
ous shafl  that  proceeds  outward  from  the 
cathode  in  this  manner  is  called  the  ^'cathode 
ray,'*  and  it  exhibits  many  interesting  phenom- 
ena. (See  Vacuum.)  In  a  general  way,  it  may 
be  said  to  deport  itself  as  though  it  were  com- 
posed of  a  storm  of  tiny  electrified  projectiles, 
which  are  negatively  charged  by  contact  with 
the  cathode,  and  are  then  violently  repelled  from 
the  cathode  in  a  direction  perpendicular  to  its 
surface.  Many  experimenters  have  devoted 
their  attention  to  the  cathode  ray,  in  the  en- 
deavor to  discover  its  true  nature;  and  among 
these  experimenters  was  Lenard,  a  yoimg  Ger- 
man physicist,  who  was  assistant  to  Dr.  Hein- 
rieh  Hertz,  at  Bonn,  at  the  time  of  the  letter's 
death  in  1894.  Lenard  appears  to  have  been  im- 
pressed with  the  idea  that  it  is  possible  to  make 
the  cathode  ray  emerge  from  the  vacuum  tube, 
into  the  air.  It  would  seem  that  the  projectile 
explanation  offered  above  precludes  any  such 
possibility ;  but  Lenard  found  that  if  the  vacuum 
tube  is  provided  with  a  very  thin  pane  of  alumi- 
num foil  at  the  place  where  the  cathode  ray 
strikes  it,  this  ray  can  apparently  pass  through 
the  aluminum  so  as  to  emerge  into  the  air  out- 
side of  the  tube.  In  Lenard's  apparatus  the 
vacuum  tube  is  entirely  enclosed  by  opaque 
material,  so  that  the  light  from  the  interior  of 
the  tube_  may  not  affect  the  eye ;  the  thin  pane 
of  aluminum  being  placed,  as  indicated  above, 
at  the  place  where  the  cathode  ray  withm  the 
tube  strikes  the  wall  of  the  tube.  When  the 
proper  precautions  are  taken  against  the  escape 
of  any  ordinary  light  from  the  interior  of  the 
tube,  the  cathode  ray,  in  a  darkened  room,  can 
be  seen  to  emerge  from  the  tube  through  the 
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aluininmu,  taking  the  form  of  a  divergent  and 
diffuse  luminous  brush,  which,  as  Lenard 
ehowed,  can  be  deflected  by  a  magnet.  Lenard 
also  found  that  the  emerging  brush  affects  a 
photographic  plate,  and  he  mvestigated  the  rela- 
tive transparencies  (or  opacities)  of  various 
substances  for  it  Rontgen  repeated  certain  of 
the  experiments  of  Crookes,  Hittorff,  Lenard, 
and  others,  and  made  the  further  discovery  that 
vacuum  tubes  also  generate  another  kind  of 
radiant  energy,  which  he  called  "X-rays,"  and 
which  resemble  the  cathode  ray  in  some  respects, 
but  differ  from  it  in  not  being  deflected  by  a 
magnet,  and  in  not  being  distinctly  visible  to 
the  eye.  The  X-rays  and  the  cathode  ray  are 
both  capable  of  exciting  strong  fluorescence  in 
certain  crystalline  substances  which  are  sub- 
jected to  their  influence;  and  in  working  with 
the  X-rays  it  is  customary  to  make  use  of  fluor- 
escent screens,  which  are  coated  with  barium 
platinocyanide,  or  with  calcium  tungstate,  or 
with  some  other  substance  in  which  the  fluor- 
escent effects  of  the  X-rays  are  very  pronounced. 
A  screen  of  this  kind,  when  exposed  to  the 
action  of  the  X-rays,  becomes  luminous,  and  the 
intensity  of  the  luminosity  is  proportional  to 
the  intensity  of  the  radiation  striking  the  screen. 
Thus  when  a  screen  of  this  kind  is  glowing  with 
uniform  brilliance,  and  an  object  (such  as  a 
piece  of  lead  or  glass)  which  is  more  or  less 
opaque  to  the  rays  is  interposed  between  the 
screen  and  the  tube  from  which  the  X-rays  pro- 
ceed, the  object  so  interposed  shields  the  screen, 
over  a  certam  area,  from  the  exciting  X-rays,  so 
that  a  comparatively  dark  region  is  produced,  as 
though  the  opaque  object  were  casting  a  shadow. 
The  relative  opacities  of  various  substances  can 
be  studied  in  this  manner,  by  merely  interposing 
the  objects  whose  opacities  are  to  be  tested,  and 
noting  the  depths  of  the  apparent  shadows  that 
are  produced.  Glass  is  found  to  be  much  less 
transparent  to  the  X-rays  than  an  equal  thick- 
ness of  aluminum  or  of.  wood,  and,  m  general, 
it  may  be  said  that  the  opacity  of  any  sub- 
stance is  approximately  proportional  to  the 
density  of  the  substance.  When  a  portion  of  the 
human  body  is  interposed  between  the  tube  and 
the  fluorescent  screen,  the  bones,  having  a 
^ireater  density  than  the  flesh  that  surrounds 
them,  cast  shadows  upon  the  screen,  so  that 
their  images  can  be  seen,  dark,  against  a  much 
lighter  background.  In  comparatively  thin 
parts  of  the  anatomy,  such  as  the  hand,  very 
good  shadowgraphs  can  thus  be  had  of  the 
bones;  but  when  the  X-rays  have  to  traverse 
thicker  parts  of  the  body,  such  as  the  chest,  the 
shadowgraphs  are  far  less  distinct.  The  ribs 
can  be  seen  through  the  entire  body,  though 
somewhat  imperfectly,  and  the  liver  and  heart 
can  also  be_  indistinctly  perceiired.  Tumors  and 
other  morbid  growths  can  likewise  be  traced  to 
some  extent,  as  well  as  tubercular  areas  in  the 
lungs,  and  certain  other  pathological  conditions. 
(The  haziness  of  the  images  that  are  obtained 
when  the  X-rays  traverse  thick  tissues  is  due, 
no  doubt,  to  "secondary  radiation,*  as  explained 
below.)  Owing  to  the  great  density  of  lead, 
bullets  that  are  embedded  in  the  flesh  can  fre- 
quently be  located  with  considerable  accuracy, 
and  in  the  surgical  treatment  of  bullet  wounds 
the  X-rays  are  therefore  often  highly  useful. 

Permanent  images  of  the  shadowgraphs  that 
are  produced  by  the  X-rays  can  easily  be  had  by 
substituting  a  sensitive  photographic  plate  for 
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the  fluorescent  screen  referred  to  above;  the 
image  being  allowed  to  fall  upon  the  photo- 
graphic plate,  which  is  afterwards  developed  in 
the  usual  manner. 

There  has  been  some  controversy  about  the 
origin  of  the  X-rays;  — that  is,  about  the  part 
of  the  tube  from  which  they  emanate.  Rontgen 
believed  that  they  originate  in  the  region  where 
the  cathode  ray  is  stopped  by  the  wall  of  the 
tube,  or  by  some  other  obstacle;  and  although 
this  view  has  been  disputed  by  other  experi- 
menters, it  is  now  believed  to  be  correct.  That 
is,  when  the  cathode  ray  strikes  against  the 
gla3s  wall  of  the  containing  tube,  the  X-rays  ap- 
pear to  originate  at  this  point  on  the  wall ;  and 
when  the  tube  is  so  constructed  that  the  cathode 
ray  strikes  directly  against  the  anode,  then  the 
X-rays  proceed  from  the  anode.  It  has  been 
found,  indeed,  that  the  radiation  is  much  more 
intense  when  the  design  of  the  tube  is  such  as 
to  cause  the  cathode  ray  to  impinge  directly 
upon  the  anode,  and  in  most  of  the  modern 
tubes  for  the  production  of  X-rays  this  con- 
struction is  adopted.  It  is  observed  that  when 
an  X-ray  tube  has  been  operated  for  a  consid- 
erable time,  the  vacuum  within  it  becomes  more 
and  more  perfect,  so  that  it  is  eventually  difficult 
to  force  through  the  tube  a  discharge  sufficient 
to  generate  the  rays  with  the  desired  intensity. 
Moreover,  the  penetrative  character  of  the  X-rays 
given  off  by  a  tube  appears  to  depend  to  a  con- 
siderable extent  upon  the  degree  of  perfection 
of  the  vacuum,  as  was  observed  by  Rontgen  him- 
self. For  these  reasons,  most  of  the  X-ray 
tubes  are  made,  at  the  present  time,  with  regu- 
lable vacuums,  the  main  tube  being  provided 
with  a  side  bulb,  with  which  it  communicates  by 
means  of  a  tube.  The  glass  walls  of  the  auxil- 
iary bulb  become  covered  with  a  thin  layer  of 
condensed  air  (see  Adsorption)  ;  and  when, 
through  the  operation  of  the  apparatus,  the 
vacuum  in  the  main  tube  has  become  so  highly 
perfected  that  the  discharge  passes  with  diffi- 
culty, the  walls  of  the  auxiliary  bulb  are  warmed 
by  a  gas  flame  or  otherwise,  so  that  a  portion 
of  the  air  that  is  held  condensed  upon  them  is 
driven  off  into  the  interior  of  the  bulb,  and 
thence  into  the  main  tube,  until  the  vacuum 
becomes  reduced  sufficiently  to  permit  of  the 
satisfactory  passage  of  the  discharge. 

The  experimental  investigation  of  the  X-rays 
is  beset  with  serious  difficulties,  because  these 
rays  possess  properties  so  different  from  those 
of  ordinary  light  that  few  of  the  methods  that 
are  employed  for  the  study  of  light  can  be  ap- 
plied to  them.  For  example,  the  X-rays  can- 
not be  refracted,  and  they  are  apparently  not 
capable  of  regular  reflection.  Hence  they  can- 
not be  focused  in  any  way.  Furthermore,  they 
cannot  be  made  to  exhibit  diffraction,  inter- 
ference, or  polarization.  Many  of  the  methods 
employed  in  the  study  of  light  are  based  upon 
one  or  more  of  these  phenomena ;  and  hence,  the 
phenomena  themselves  being  absent  in  the  case 
of  the  X-rays,  little  or  no  help  in  the  investi- 
gation of  this  form  of  radiation  can  be  had 
from  our  previous  experience  with  light. 

When  the  X-rays  traverse  a  solid  which  is 
more  or  less  transparent  to  them,  the  distinct- 
ness of  the  shadow-like  images  that  are  seen 
upon  the  fluorescent  screen,  or  which  are  re- 
corded upon  the  photographic  plate,  diminishes 
with  the  thickness  of  the  object  through  which 
the  rays  pass.    The  images  become  diffuse  with 
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increasing  thickness  in  such  a  way  as  to  sug- 
gest that  the  X-rays  do  not  really  travel  in 
straight  lines,  but  that  they  are  capable  of  bend- 
ing about  an  obstacle  so  as  to  influence  the 
screen,  or  the  sensitive  plate,  behind  the  ob- 
stacle. A  more  careful  study  of  the  phenome- 
non indicates,  however,  that  the  diffuseness  of 
the  image  under  these  circumstances  is  due  to 
the  fact  that  each  particle  in  the  course  of  the 
X-rays  acts  as  a  centre  of  "secondary  radia- 
tion,* from  which  X-rays  again  emanate,  though 
with  reduced  intensity,  in  all  directions.  The 
passage  of  X-rays  through  a  body  may  there- 
fore be  compared  with  the  passage  of  ordinary 
light  through  a  light  mist,  each  particle  of  the 
mist  acting,  in  a  similar  manner,  partly  as  a 
mere  obstacle,  and  partly  as  a  new  centre  of 
radiation,  so  that  the  shadows  that_  are  ob- 
served in  such  a  case  are  diffuse  and  indefinite. 
The  discovery  of  the  X-rays  led  to  much 
speculation  among  physicists  as  to  their  ultimate 
physical  nature.  In  the  theory  of  light  it  was 
long  ago  pointed  out  that  the  disturbance  which 
takes  place  in  the  ether  when  a  light-wave  trav- 
els through  that  medium  must  be  such  that  the 
displacements  that  occur,  whatever  their  nature 
may  be,  occur  only  in  directions  that  are  per- 
pendicular to  the  direction  in  which  the  ray 
itself  progresses.  (See  Ether;  Undul.\tory 
Theory.)  There  appeared  to  be  no  phenom- 
enon whose  existence  corresponded  to  the  exist- 
ence of  a  wave  of  compression  and  rarefaction 
in  the  ether,  such  as  occurs  in  air  when  a  sound- 
wave passes;  and  in  order  to  explain  the_ absence 
of  this  longitudinal  wave  of  rarefaction  and 
compression  it  was  necessary,  in  the  elastic-solid 
theory  of  light,  to  assume  that  the  ether  is  abso- 
lutely incompressible,  or  to  make  certain  other 
special  assumptions  with  respect  to  its  nature. 
Upon  the  discovery  of  the  X-rays,  it  was  there- 
fore natural  to  inquire  if  they  do  not  constitute 
the  missing  phenomenon  corresponding^  to  a 
compressive  disturbance  in  the  ether.  This  idea, 
although  it  was  an  attractive  one,  and  agreed 
well  with  the  absence  of  polarization^  in  the 
X-rays,  gradually  fell  out  of  favor,  giving  way 
temporarily  to  the  hypothesis  that  the  X-rays 
are  similar  in  nature  to  ordinary  light,  but  that 
they  are  of  exceedingly  short  wave-length  — 
much  shorter,  in  fact,  than  any  form  of  radiation 
previously  known.  There  was  much  to  be  said 
in  favor  of  this  latter  hypothesis,  for  it  was 
known  that  the  phenomena  that  would  be  mani- 
fested by  light  of  wave-lengths  exceedingly  short 
in  comparison  with  the  average  distances  be- 
tween the  molecules  of  transparent  bodies  would 
be  very  different  from  those  that  are  observed 
in  connection  with  light  of  longer  wave-lengths. 
Even  if  the  wave-length  of  the  X-rays  were  very 
short,  however,  it  would  be  natural  to  expect 
that  interference  phenomena  of  some  sort  might 
still  be  observable ;  and  yet  no  such  phenomena 
could  be  detected.  What  is  probably  the  true 
explanation  of  the  nature  of  the  X-rays  was 
given  almost  simultaneously  by  Stokes,  Leh- 
mann,  and  J.  J.  Thomson.  The  "pulsation  the- 
ory" advanced  by  these  physicists  assumes  that 
the  X-rays  do  not,  like  light,  consist  of  trains 
of  waves,  in  which  a  series  of  similar  waves 
follow  one  another  in  rapid  succession  and  at 
regulaf  intervals,  but  that  they  consist,  instead, 
of  a  series  of  electrical  pulsations  through  the 
ether,  following  one  another  without  any  regru- 
larity.    A  mathematical  analysis  of  the  conse- 


quences of  this  theory  indicates  that  it  is  in 
entire  harmony  with  the  observed  absence  of 
refraction,  reflection,  polarization,  interference, 
and  diffraction.  The  cathode  ray  within  the 
vacuum  tube  is  believed  to  consisl  of  a  storm 
of  tiny  molecular  fragments,  or  electrons  (q.v.), 
the  velocities  of  which  may  be  as  great  as  40,000 
miles  per  second.  When  one  of  these  charged 
particles  comes  in  contact  with  a  eolid  wall  or 
other  obstacle,  the  abrupt  change  that  is  pro- 
duced in  its  motion  causes  a  violent  alteration 
in  the  electrical  stress  that  exists  in  the  ether 
immediately  about  the  point  of  collision,  and 
the  result  is,  that  this  point  of  collision  serves 
as  a  centre  from  which  a  pulsation  of  electrical 
disturbance  radiates  outward.  A  fresh  pulsa- 
tion will  therefore  be  produced  every  time  a 
charged  electron  collides  with  the  solid  obstacle, 
and  hence,  since  there  is  no  regularity  in  the 
colJisipns,  there  will  also  be  no  regularity  in  the 
lesulting  ethereal  pulsations.  This  view  of  the 
nature  of  the  X-rays  accords  with  all  the  known 
phenomena,  even  with  the  demonstrated  absence 
of  the  X-rays  from  ordinary  sunlight.  This  last 
fact  was  tested  and  verified  by  experiments  upon 
Pike's  Peak  where  a  sensitive  photographic 
plate  was  exposed  for  several  months  to  the 
action  of  the  sunlight,  protected  by  wrappings 
that  were  impervious  to  light,  but  which  would 
transmit,  freely,  any  X-rays  that  might  happen 
to  be  present.  The  elevated  position  was  se- 
lected m  order  that  any  absorptive  action  that 
the  earth's  atmosphere  might  exert  upon  the 
rays  should  be  reduced  to  the  smallest  practic- 
able amount.  Subsequent  development  of  the 
exposed  plate  showed  no  evidence  of  the  action 
of  X-rays  upon  it. 

In  the  course  of  experiments  with  the  X-rays, 
it  was  soon  found  that  they  are  capable  of  pro- 
ducing more  or  less  marked  physiological  effects. 
The  most  noticeable  of  these  consists  in  the 
*buming»  of  the  skin,  the  cuticle  becoming  red- 
dened and  inflamed  under  protracted  exposure 
to  these  rays,  much  as  it  does  upon  exposure  to 
strong  sunlight.  It  was  also  found  that  the 
human  eye  can  perceive  the  X-rays  faintly, 
though  it  is  believed  that  the  retina  is  not  di- 
rectly affected  by  them;  the  sensation  of_  a 
faint,  indefinite  light  to  which  they  give  rise 
being  probably  due  to  the  fluorescing  of  some 
of  the  inner  parts  of  the  eye  under  their  influ- 
ence. The  known  fact  that  the  artificial  culture 
of  tuberculosis  germs  must  be  conducted  in  the 
dark,  and  that  strong  sunlight  will  check  the 
development  of  such  germs,  or  destroy  them 
altogether,  led  to  the  hope  that  the  X-rays  might 
have  similar  properties,  and  that_  on  account  of 
their  marked^  power  of  penetrating  the  human 
flesh,  they  might  be  useful  in  the  treatment  of 
tuberculous  disease.  These  hopes  were  not  very 
fully  rewarded,  but  the  X-rays  have  nevertheless 
proved  valuable  in  the  treatment  of  superficial 
tuberculosis  (lupus)  and  cancer.  Some  author- 
ities still  hold  that  the  cases  of  apparent  cancer 
which  have  been  successfully  treated  by  the 
X-rays  have  not  been  correctly  diagnosed,  and 
that  true  carcinoma  does  not  yield  permanently 
to  the  action  of  this  agency.  See  Ether  ;  Elec- 
tron; Light;  Radioactivity;  Vacuum.  Con- 
sult, also.  Barker,  <R6ntgen  Rays,>  in  the 
'Scientific  Memoir  Series,*  where  several  of  the 
most  important  of  the  papers  that  have  appeared 
are  collected.  A.  D.  Risteen,  Ph.D., 
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X.  Y.  Z.  Correspondence,  in  United  States 
history,  the  name  given  to  the  des{>atches  of 
the  three  commissioners  to  France  in  i797-8> 
Marshall,  Pinckney,  and  perry.  These  com- 
missioners reached  Paris  in  October  1797,  but 
were  refused  recognition  by  the  Directory. 
They  were,  however,  notified  by  the  secretary  of 
the  Marquis  de  Talleyrand,  minister  for  foreign 
affairs,  that  agents  would  be  sent  to  conclude 
negotiations.  The  first  of  these,  Hottinguer, 
stated  that  a  "loan"  of  $1,200,000  would  be  the 
necessary  means  of  placating  the  Directory:  the 
other  two,  Bellamy  and  Hauteval,  urged  that  in 
case  the  American  government  would  bdy  at 
par  stock  amounting  to  32,000,000  livres,  but 
whose  market-value  was  really  about  one  half 
that  amount,  the  transaction  would  be  viewed 
as  a  loan.  The  intimation  was  that  in  default 
of  money  war  would  ensue.  These  terms  were 
promptly  rejected.  The  despatches  sent  by  the 
commissioners  .were  submitted  in  copy  to  Con- 
gress, X.,  Y.,  and  Z.,  having  been  substituted*  for 
the  respective  names  of  the  French  agents.  A 
great  stir  was  caused  at  the  time.  Preparations 
for  hostilities  were  made,  and  war  on  the  sea 
actually  broke  out  Consult  for  the  text  of  the 
correspondence  'American  State  Papers,  For- 
eign Relations,'  Vol.  II.  (1832). 

Xanthian  (z5n'thT-an)  Marbles,  a  large 
collection  of  marbles  of  various  ages  (from  545 
e.c  onward)  discovered  near  Xanthus,  in  1838. 

Xanthine,  an  organic  base,  CaH«N«Gj,  oc- 
curring in  small  amounts  in  many  animal  secre- 
tions, in  the  blood,  urine,  liver,  in  some  urinary 
calculi,  and  in  tea  extract  It  may  be  readily 
made  by  the  action  of  nitrous  acid  on  guanine. 
A  white  amorphous  powder  slightly  soluble  in 
water,  and  forming  crystalline  compounds  with 
both  acids  and  bases.  It  is  closely  related  to 
theobromine  and  caffeine,  the  alkaloids  found 
in  cocoa  and  coffee  respectively.  Caffeine  may 
be  considered  as  xanthine  in  which  three  hydro- 
gen atoms  have  been  replaced  by  three  methyl 
(CHj)  groups. 

Xanthippe,  z5n-thlp'e,  the  wife  of  Soc- 
rates, the  Greek  philosopher.  Her  shrewish 
temper  has  become  proverbial,  but  many  of  the 
stories  about  her  are  probably  false,  for  in 
ancient  Athens  gossip  was  cultivated  to  the  per- 
fection of  a  fine  art,  the  point  and  not  the 
truth  of  the  story  being  the  chief  consideration. 
Xanthippe's  natural  inequalities  of  temper  were 
heightened  by  the  peculiarities  of  her  spouse, 
especially  his  indifference  to  the  commonplace 
duty  laid  on  the  head  of  the  house  to  make  both 
ends  meet.  The  philosopher  received  her  re- 
proaches with  such  good-humored  indifference 
that  it  is  not  surprising  she  sometimes  resorted 
to  other  weapons  beside  her  tongue;  as  on  the 
occasion  when  she  is  said  to  have  finished  up  a 
tirade  by  sousing  the  philosopher,  though  his 
remark,  as  he  moved  dripping  from  the  scene, 
that  when  Xanthippe  thundered  she  watered, 
must  have  shown  her  that  here,  too,  she  was 
powerless. 

Xanthippus,  zan-thip'us.  Spartan  general. 
He  assisted  the  Carthaginians  in  the  first  Punic 
war  and  defeated  the  Romans  under  Regulus 
at  Tunes  (now  Tunis)  255  ac. 

Xanthos,  zan'th6s,  the  mythical  horse  of 
the  mythical  hero,  Achilles.  It  is  related  in  the 
*  Iliad*    that   being   chided   by   his   master   for 


leaving  Patrodes  on  the  field  of  battle,  the 
horse  turned  his  head  reproachfully,  and  told 
Achilles  that  he  also  would  soon  be  numbered 
with  the  dead,  not  from  any  fault  of  his  horse, 
but  by  the  decree  of  inexorable  destiny. 

Xanthos  of  Lydia,  Greek  historian.  He 
flourished  about  the  6th  century  rc,  and  was 
contemporary  with  Herodotus.  He  wrote'  a 
work  called  'Lydiaca,*  a  history  of  Lydia  on- 
ward from  heroic  times,  giving  also  a  geograph- 
ical description  of  the  country.  Only  fragments 
of  it  have  been  preserved. 

Xanthox'ylum,  a  genus  of  the  Rutacea,  com- 
posed of  erect  or  climbing  shrubs,  or  trees,  often 
with  prickly  branches.  The  leaves  are  com- 
pound, pinnate,  sometimes  reduced  to  three,  or 
rarely,  to  one,  leaflet,  usually  pellucid  dotted. 
The  flowers  are  small,  in  axillary  or  terminal 
panicles,  and  are  from  3-  to  S-merous.  The 
fruits  split  in  two,  with  one  or  two  shining 
black  seeds.  _  Xanthoxylum  is  a  large  genus, 
found  both  in  the  Eastern  and  Western  hemi- 
spheres, especially  in  their  warmer  parts._  The 
species  are  so  aromatic  and  pungent  that  in  the 
countries  where  thej;  exist  they  are  popularly 
called  peppers,  specially  X.  piperitum,  called 
Japan  pepper,  which  is  regarded  as  an  anti- 
dote for  poison.  X.  rhelsa,  an  Indian 
species,  has  small  yellow  flowers  and  small 
round  berries,  which,  when  unripe,  taste  like 
the  skin  of  a  fresh  orange.  Its  fruit,  and  the 
seeds  and  bark  of  X.  alatum,  which  grows  near 
the  base  of  the  Himalayas,  and  those  of  X. 
budrunga,  also  Indian,  are  given  as  aromatic 
tonics  in  fever,  diarrhoea,  dysentery,  and  cholera. 
They  are  used  as  a  condiment  in  India  and  as  a 
fish-poison.  The  small  branches  are  employed 
to  make  walking-sticks,  and  the  twigs  as  tooth- 
brushes. The  seeds  of  the  latter  are  as  fragrant 
as  lemon  peel ;  X.  clava  and  X.  fraxineum  ap- 
plied externally  to  the  gums  or  taken  internally, 
are  powerful  sudorifics  and  diaphoretics  used 
in  toothache,  paralysis  of  the  muscles  o'f  the 
mouth,  and  rheumatism.  The  root  of  X. 
nitidum  is  sudorific,  emmenagog^ue,  etc.  The 
powdered  bark  of  X.  hiemale  is  given  in  Brazil 
in  earache ;  and  the  capsules  and  seeds  of  X. 
hostile  are  employed  in  northern  India  to  intox- 
icate fish.  The  West  Indian  species  of  Xanthox- 
ylum are  called  yellow-wood,  X.  caribaum  being 
differentiated  as  the  prickly  yellow-wood.  It 
is  a  tree,  20  to  50  feet  high,  whose  prickly  young 
stems  are  made  into  walking-sticks.  The  wood 
is  used  for  inlaying  and  for  furniture.  A'. 
cribsosum  is  the  satin-wood  of  Florida  and  the 
West  Indies,  which  when  first  cut  has  the  odor 
of  the  veritable  satin-wood  X.  fagara  (Pterota) 
is  a  small  tree  common  in  the  same  region,  and 
tropical  America,  producing  a  hard,  heavy,  red- 
dish-brown wood  known  as  savin  or  iron-wood 
in  the  West  Indies,  or  as  the  wild-lime.  Still 
another  species  is  X.  emarginatum,  a  shrub  with 
coriaceous  foliage,  exported  under  the  name  of 
rose-wood,  but  is  called  licca-tree  or  lignum- 
vorum  at  home.  The  commonest  species  of  the 
northern  United  States,  and  the  hardiest,  is  the 
X.  Ainericanum,  a  shrub  or  small  tree,  with 
odd-pinnate  leaves,  and  twigs  which  are  gen- 
erally prickly.  The  cymose  flowers  are  axillary 
and  sessile,  without  calyx,  and  they  are  greenish- 
white.  The  capsules  are  black  and  ellipsoidaL 
It  is  called  prickly-ash  or  toothache-tree,  be- 
cause both  Indians  and  country  people  used  the 
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hot,  acrid  bark  of  both  this  species  and  X.  clava- 
hercuUs,  which  when  chewed  produces  a  sting- 
ing sensation,  for  aching  teeth.  The  bark  of 
both  these  species,  and  the  capsules  of  the  latter, 
are  a  powerful  stimulant  and  tonic  drug.  The 
southern  prickly  ash  is  X.  clava-kerculis,  the 
sea-ash,  or  pepper-wood,  has  its  flowers  in  large 
terminal  compound  cymes,  and  its  prickles  are 
supported  on  corky  cushions. 

Xanthus,  zin'thiis,  Asia  Minor,  (i)  an 
ancient  city,  the  capital  of  Lycia,  on  the  Xan- 
thus River;  about  eight  miles  above  its  mouth. 
Its  ruins  near  modem  Gunik  were  discovered  in 
1838,  and  have  yielded  a  large  collection  of 
marbles,  now  in  the  British  Museum.  (2) 
The  river  now  known  as  the  Kedja  Ak  rises 
in  Mount  Taurus,  and  falls  into  the  Mediterra- 
nean a  little  to  the  west  of  Patara. 

Xave'rian  Brothers.  See  Orders,  Reug- 
lous. 

Xavier,  z5vl-er.  So.  ha-v€-ar'.  Saint 
Francis.     See  FRANas  Xavier,  Saint. 

Xavier,  Henry,  American  horticulturist: 
b.  Lyons,  France,  26  March  1826;  d.  Mount 
Vernon,  N.  Y.,  19  June  1901  When  quite 
young  he  came  to  this  country  and  in  1853  set- 
tled at  Mount  Vernon.  He  imported  into  the 
United  States  nearly  every  known  species  of 
wine-producing  grape  vines,  making  many  trips 
to  Europe  for  this  purpose,  and  bringing  the 
vines  from  France,  Spain,  Italy,  Germany,  and 
Hungary. 

Xavier,  Jerome,  Spanish  Jesuit  mission- 
ary :  b.  Navarre ;  d.  Goa,  India,  1617.  He  wrote 
both  in  Latin  and  in  Persian,  and  among  his 
principal  works  are:  'Treatise  on  the  Myster- 
ies of  Christianity'  (1600) ;  <Life  of  the  Apos- 
tles' ;  'History  of  Jesus  Qirist' ;  'Directory 
of  Kings  for  the  Government  of  their  Subjects.' 

Xebec,  zeliek,  a  small  three-masted  vessel, 
employed  in  the  Mediterranean,  distinguished 
from  other  European  vessel  shy  the  great  projec- 
tion of  the  prow  and  stern  beyond  the  cut- 
water and  stern-post.  In  this  respect  it  resem- 
bles the  felucca,  from  which  it  differs  only 
in  having  the  fore-mast  square-rigged.  The  xe- 
bec is  constructed  with  a  narrow  floor  for  the 
sake  of  speed,  and  of  a  great  breadth,  so  as  to 
be  able  to  carry  a  considerable  force  of  sail 
without  danger  of  overturning. 

Xenia,  ze'ni-?,  Ohio,  city,  county-seat  of 
Greene  County;  on  the  Shawnee  Creek,  and  on 
the  Pennsylvania,  the  St.  Louis,  the  Cincinnati, 
Hamilton  &  Dayton,  and  the  Pittsburg,  Cincin- 
nati, Hamilton  &  Dayton  R.R.'s ;  SS  miles  south- 
west of  Columbus.  It  is  in  the  Little  Miami 
Valley,  in  the  midst  of  a  productive  farming 
region.  It  is  well  laid  out  and  has  good  macad- 
amized streets  and  enough  of  slope  to  have 
surfatee  drainage.  The  chief  manufacturing  es- 
tablishments are  two  shoe  factories,  one  pow- 
der works,  one  ice  factory,  flour  mill,  four  twine 
factories,  cigar  factory,  two  machine  shops,  one 
automobile  factory,  brewery,  one  daily  paper 
house.  In  1900  (government  census)  Xenia  had 
106  manufacturing  establishments,  capitalized 
for  $1,819,614  and  employing  1,105  wage-earners 
to  whom  were  paid  annually  $394,386.  The  to- 
tal cost,  annually,  for  raw  material,  rent,  fuel, 
etc.,  was  $2,171,360;  and  the  value  of  the  fin- 
ished products  was  $3,122,797.  The  county 
court-house  «s  in  a  nark  in  the  centre  of  the 


citjr.  Other  prominent  buildings  are  the  mu. 
nicipal  building,  the  Ohio  Soldiers'  and  Sail- 
ors'  Orphans  Home,  and  several  business  blocks. 
Outside  the  city  limits  are  the  county  infirmary 
and  children's  home. 

The  educational  institutions  are  Xenia  Theo- 
logical Seminary  (United  Presbyterian),  opened 
in  1794,  three  high  schools;  Central,  established 
in  1856,  East  Main  Street,  for  colored  pupils, 
and  the  Ohio  Soldiers'  and  Sailors'  Home 
High  School ;  public  and  parish  schools,  a  public 
library  (building  presented  by  Andrew  Carne- 
gie), and  school  libraries.  Wilberforce  Univer- 
sity, in  Wilberforce  suburb,  is  for  colored  pupils. 
It  has  departments  of  law,  theology,  science,  and 
literature,  and  a  training  school  for  nurses. 
There  are  16  churches:  Five  Baptist,  three 
Methodist,  three  Presbyterian,  and  one  each 
of  Roman  Catholic,  Disciples  of  Christ,  Protes- 
tant Episcopal,  Lutheran,  and  Reformed.  The 
two  banks  have  a  combined  capital  of  $200,000^ 
and  total  resources  about  $1,300,000.  The  gov- 
ernment is  vested  in  a  mayor,  boards  of  pul)- 
lic  service  and  safety,  and  a  council  of  seven 
members,  elected  biennially. 

Xenia  was  settled  in  April  1803  by  John 
Marshall.  In  1808  it  was  mcorporated.  Pop. 
(1890)   7,301;   (1900)  8,696;   (1910)  8.706. 

J.  V.  Chew, 
Editor  *  Xenia  Gasette.'' 

Xenocles,  zen'6-klez,  Greek  tragic  poet:  b. 
Athens  4th  century  B.C.,  in  the  time  of  Philip  of 
Macedon.  He  obtained  a  prize  for  four  plavs, 
'CEdipus,'  'Lycaon,'  the  'Bacchantes,'  and 
'Athamas.' 

Xenocrates,  ze-n6k'ra-t6z,  Greek  philos- 
opher: b.  Chalcedon  396  B.C.;  d.  314  B.C.  He 
was  a  pupil  and  friend  of  Plato,  whose  friend- 
ship he  gained,  and  though  of  a  dull  and  sluggish 
disposition,  supplied  the  defects  of  nature  by 
unwearied  attention  and  industry.  He  succeeded 
Speusippus  in  the  school  of  Plato  about  339 
B.C.,  presiding  over  the  academy  till  his  own 
death  25  years  later.  He  was  famed  for  his 
integrity  and  it  is  said  that  when  he  appeared 
in  the  court  as  a  witness  the  judges  dispensed 
with  his  oath.  He  was  the  author  of  numer- 
ous works,  none  of  which,  however,  are  extant. 

Xenon,  a  gaseous  chemical  element  dis- 
covered by  Ramsey  and  Travers  (1898)  in  the 
residue  left  after  the  evaporation  of  a  lar^e 
quantity  of  liquid  air.  Symbol  X;  atomic 
weight  128.  It  is  an  inert  chemical  element 
havmg  a  spectrum  somewhat  resembling  argon. 

Xenophanes,  ze-nof'a-nez,  Greek  philos- 
opher and  poet ;  founder'  of  the  Eleatic  school 
of  philosophy:  b.  Colophon,  Asia  Minor,  about 
S70  B.c;  d.  about  480  b.c.  He  was  a  contem- 
porary of  Pythagoras  and  Anaximander,  and 
having  been  banished  from  his  native  city  went 
to  Sicily,  and  thence  to  Magna  Grsecia.  He 
settled,  about  536  b.c.,  at  Elea  (Velia),  whence 
his  system,  and  the  school  which  he  founded, 
derive  their  name.  Of  his  poems,  in  which  he 
treated  of  philosophical  and  other  subjects,  only 
fragments  are  preserved  in  the  works  of  Athen- 
aeus,  Plutarch,  and  others.  The  portions  of  his 
didactic  poem,  'Peri  physeos'  (On  Nature)  have 
been  collected  by  Brandis  in  his  'Comments 
tiones  Eleaticae'  (1813),  and  by  Karsten  in  his 
'Philosophorum  Graecorum  veterum  reliquiae' 
(Vol.  I.,  1830).  He  was  an  ardent  monotheist 
and  declared  that  Homer  and  Hesiod  attributed 
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actions  to  the  gods  that  were  disgraceful  for 

men.    Consult:  Ueberweg,  'History  of  Philos- 

■     >  English  trans.  (1872);  ZeUer,  <Philoso- 

Eder  Griechen,'  4th  ed.  (1900).  See 
ncs.  ■ 
Xenophon,  zSn'6-fdn,  ancient  Greek  histo- 
rian and  general:  b.  Athens  about  434  b.c. ;  d. 
Corinth  about  355  b.c.  He  lived  during  a  period 
in  which  the  greatest  political  and  intellectual 
excitement  existed  at  Athens,  and  in  which 
the  most  distinguished  men,  of  whom  he  was 
one,  appeared  on  the  stage.  Xenophon  was  a 
disciple  of  Socrates.  He  was  said  to  have 
fought  with  his  teacher  in  the  Peloponnesian 
war,  and  to  have  had  his  life  saved  by  Socrates 
in  the  battle  of  Delium  (424  b.c.),  but  this  is 
not  now  accepted.  When  the  Persian^  prince, 
Cyrus  the  Younger,  contended  with  his  elder 
brother  Artaxerxes  Memnon  for  thethrone,  the 
Lacedaemonians  sent  him  auxiliaries,  among 
whom  Xenophon  served  as  a  volunteer.  Cyrus 
was  defeated  and  lost  his  life  on  the  field  of 
Cunaxa  (401  B.C.).  The  principal  officers  of 
the  auxiliary  army  having  been  likewise  killed 
in  battle,  or  taken  prisoners  by  artifice,  and 
then  put  to  death,  Xenophon  was  apparently  se- 
lected to  command  the  Greek  forces,  10,000  men 
strong.  They  were  in  a  most  critical  situation, 
in  the  midst  of  a  hostile  country,  without  cav- 
alry, surrounded  by  enemies  and  innumerable 
difficulties ;  but  Xenophon  was  able  to  inspire 
them  with  confidence,  to  repress  insubordination, 
and  to  lead  them  in  their  return  march  of  1,500 
miles  to  the  Black  Sea.  Xenophon  himself  has 
described  this  retreat,  and  at  the  same  time  the 
whole  expedition  of  the  younger  Cyrus,  in  his 
'Anabasis,'  the  most  famous  of  military  narra- 
tives. There  is  no  means  of  verifying  the  state- 
ments of  this  work.  On  their  arrival  at  Chrys- 
opolis  (opposite  Byzantium)  a  number  of  the 
troops,  with  Xenophon  at  their  head,  entered 
the  service  of  SeuUieSj  king  of  Thrace.  Later, 
Xenophon  joined  the  Spartan  general  Thimbron 
or  Thibron,  who  was  then  conducting  the  war 
against  the  Persian  satraps  Phamabazus  and 
Tissaphemes.  There  is  no  reason  to  believe 
that  Xenophon  left  Asia  Minor  before  394,  when 
he  returned  to  Greece  with  Agesilaus,  king  of 
Sparta,  after  his  expedition  against  the  Persians. 
In  that  }rear  he  fought  on  the  side  of  the  Spar- 
tans against  the  Athenians  at  Coroneia.  As  a 
consequence  he  was  found  guilty  of  high  trea- 
son, and  exiled.  After  that  he  settled  at  Scil- 
lus,  a  small  town  in  the  neighborhood  of  Olym- 
pia,  in  Elis.  In  this  solitary  retreat  he  dedicated 
his  time  to  literary  pursuits;  and  as  he  had 
acquired  riches  in  his  Asiatic  expeditions,  he 
began  to  adorn  the  country  which  surrounded 
Scillus.  He  built  a  magnificent  temple  to  Arte- 
mis in  imitation  of  that  of  Ephesus,  and  spent 
part  of  his  time  in  rural  employments,  or  in 
hunting  in  the  woods  and  mountains.  He  does 
not  appear  ever  to  have  returned  to  Athens, 
although  the  sentence  of  banishment  passed  on 
him  was  afterward  repealed.  He  remained  for 
about  20  years  at  Scillus,  but  was  ultimately 
expelled  from  it  (371  B.C.)  by  the  Eleans.  There- 
upon he  retired  to  Corinth,  where  he  died.  Be- 
sides the  'Anabasis,'  Xenophon  wrote  the  'Apo- 
mnemoneumata,'  more  commonly  known  as  the 
'Memorabilia  Socratis,'  in  which  there  is  no 
doubt  that  we  have  a  faithful  representation 
of  one  side  of  the  Socratic  teaching;  the  'Cy- 
ropaedia,'   in  which,  under  the  guise  of  a  life 
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largely  exported.    Near  this  town  a  battle  was  its  inhabitants.    The  first  naval  battle  betweeti 

fought  between  the  Moors  and  Goths  in  711,  the  two  powers  at  Artemisium  had  been  inde- 

in  which  Roderick,  the.  last  king  of  tlje  Goths  in  cisive ;   but   it   inspired   the   Greeks    with   new 

Spain,  lost  his  life.  confidence;  and  the  second  naval  action  at  Sa- 

XeroDhvtea    zer'n-flt*    nlatit.;  whirh  have  '?'"'*•  '"  which,  if  we  believe  the  Greek  histo- 

g..^:6T!^X^'by  ?t?uc?S  mins  agSt  '^i^%f'^  t^ellnateTif thrdtftro^flh^'^r ' 

excessive   transpiration.    The   term   was   origi-  ^^„.  /c. •.'^'^S\"*' v  I     ^  defeat  of  the  Per- 

nally  applied  to  plants  living  in  dry  and  sandy  fl^"?  f^Ju'^l^u^    Xerxes  now  quitted  Greece, 

soil,  or  on  rocks,  and  to  those  inhabiting  des-  ^ho   ^nnt     ni  ?ft!^;    w,'I  ^r^T\'  ^,"t?T^ 

erts;  but  it  is  now  extended  to  plants  existing  ^^°;,.rLi^"l  t  IV      u        T^^'k  ^l***^ 

in  localities    where,  for  one  reason  or  another,  ^f^l^L,?.*  «ff!^H»H  r'^'t".S  *°  A^^A^'^t^' 

they  can  not   readily  obtain  water,  as  in  the  ^ui''°J^^^^  °ft'^^f,,^'L^''}!'^^?  ^ 

case  of  beach  plants  and  epiphytes,  and  have  *!,  "^Zl Jlfj  ^'1^-    v  V  T^Th"^ ''^^ 

consequently  adapted  themselves  to  prevent  the  ^"^Tc^      ^    T^       *  ^'^^    I^"  P"^°"^' ^'^T 

waste  of  the  moisture  which  they  fcave.    This  Z   it^Z  ,.  ^L^.  ^^^a^'w   ^a".  """'T"^^'^ 

result   is  obtained  in  various  ways.    In  some,  J2',,\"jf"="*   ""thors;   and   Herodotus   observes 

the  transpiring  surface  is  greatly  reduced,  anj  '¥t•^''tl,*^l,''f*  °^  "^"1  T°!l?  ^^  ""'k°-' 

the  foliage  is  nearly  or  wholly  dispensed  with,  °i±LV^VfL7.r^  Tt  *°«JIk  "°""'''',1" 

the   stems   themselves   taking  its   place,   as   in  ^^?Z^^tllJJ^Zl'J-.Z?^^  ^°  *''""''' 

switch  plants  and  cacti;  and  this  Lbit  is  fre-  °''^'^  f  ^"^''^  ""'^  extensive  empire, 

quently  combined  with  the  storage  of  water  in  Ximena,  he-ma'na,  in   Spanish  legendary 

succulent   tissues.    Other   plants,    like   the   eu-  history,  the  wife  of  the  Cid  (q.v.). 

calyptus  trees  predominating  in  the  dry  forests  Ximena,    or    the    Heroic    Daughter,    an 

of  Australia,  by  a  vertical  arrangement  of  their  English  adaptation  of  Corneille's  <Cid,'  by  Col- 

fohage,  or  a  similar  disposition  of  the  branches  ley  Gibber,  first  played  in  London  in  1712,  and 

themselves,    when  foliage  is  wanting,  as   it  is  printed  in  1718. 

in  the  casuarinas,  avoid  presenting  broad  sur-  ■„. '.      .,  .      ~      l-      -.-      »? 

faces  to  the  sun  and  hot  winds.    Some  erophy-  .  Ximenes,  zi-me  nez,  Sp.  he-ma  nas,  Frwi- 

tic   plants    close   their   leaves   just   before   the  "'"^O/  Spanish  ecclesiastic  and  prime  mmis- 

dry  season;  the  whole  existence  of  others  be-  ter:  b  Torrekguna,  Castile^  1436;  d.  Roa,  near 

gins  and  ends  during  the  continuance  of  a  rainy  Val  adolid,  8  Nov.  1517-    He  was  graduated  in 

season;  and  in  the  bulbous  and  tuberous  plants  c'^''  and  canon  law  at  Salamanca  in  1456,  be- 

we  see  still  another  common  arrangement  for  "me  a  priest  and  going  to  Rome  practised  in 

passing   the    dreaded    dry    months,    the   plants  «.e  courts  of  the  consistory  1459-65.     He' ob- 

growing  vigorously  and  completing  their  above-  *?'"ed  a  papal  bull,  which  secured  to  him  the 

ground  existence,  while  the  weather  is  still  fa-  *>"*  ^f  ?"*  benefice  in  Spain  but  the  archbishop 

vorable,   and   storing    up    food   in   their    roots  o*.  Toledo  refused  to  give  him  any  place,  and, 

or  rootstocks,  so  that  they  may  rest  uninjured  Ximenes  having  taken  possession  of  a  vacant 

in  the  ground  during  the  heated  term,  and  be  benefice  the  archbishop  caused  him  to  be  im- 

ready  to  spring  into  activity  as  soon  as  the  rains  pnsoned.    Ximenes    nevertheless,  recovered  his 

begin.    An  extensive   development  of  ligneous  freedom,  and  the  Cardinal  Gonzalez  Mendoza, 

tissue  is  characteristic   of  xerophytes,   and   so  bishop  of  Siguenca    appointed  him  his  grand- 

also   are   such   modifications   of   tissue   as   the  ^'""'i   He  entered  the  Franciscan  order  in  148^ 

matted   hairs,   mineral,  waxy  and   varnish-like  and  for  several  years  practised  the  most  rigid 

encrustations  on  the  epidermis,  the  closing  or  asceticism.    In    1492    he    became   confessor    to 

concealing  of  stomata,  etc.  Q"een  Isabella  of  Castile,  to  whose  notice  he 

had  been  recommended  by  Cardinal  Mendoza, 
Xerxes  I.,  zerk'sez,  king  of  Persia:  b.  and  in  1495  was  made  archbishop  of  Toledo, 
about  519  B.C. ;  d.  465  B.C.  He  was  the  second  He  did  not  accept  this  dignity  till  after  many 
son  of  Darius,  the  son  of  Hystaspes,  and  began  refusals,  and  an  express  command  from  the 
to  reign  in  485.  He  was  preferred  to  his  broth-  pope.  As  an  archbishop  he  was  very  zealous, 
er  Artabazanes,  born  before  his  father  was  behaving  as  a  father  toward  the  poor,  abolishing 
raised  to  the  throne;  while  Xerxes  was  bom  a  multitude  of  abuses,  and  adhering  steadfastly 
after  that  event,  and  was  the  son  of  Atossa,  to  his  resolution  that  public  offices  should  be 
daughter  of  Cyrus,  but  this  preference  caused  filled  with  honorable  and  well-qualified  men.  In 
no  struggle  between  the  brothers.  After  hav-  spite  of  all  opposition  he  effected  a  reform  in 
ing  suppressed  a  revolt  in  Egypt  in  a  single  the  mendicant  orders  of  Spain,  founded  in  1499 
campaign,  he  thought  himself  able  to  execute  the  a  university  at  Alcala  de  Henares,  and  under- 
plan  of  conquering  Greece,  already  conceived  took  in  1502  the  Complutensian  Polyglot  Bible, 
•by  his  father,  and  collected  for  this  purpose  His  activity  was  also  displayed  in  other  ways, 
an  immense  army,  estimated  by  the  historians  Dissensions  prevailed  in  the  royal  family.  Philip 
as  containing  1,000,000  men.  In  all  probability  of  Austria,  son  of  the  Emperor  Maximilian  I., 
the  Greeks  greatly  exaggerated  the  number  had  married  Joanna,  the  only  daughter  of  Fer- 
of  their  enemies ;  and  the  train  of  women  dinand  and  Isabella,  and  on  the  death  of  the 
and  slaves  who  followed  the  army  made  at  least  latter  Philip  received  Castile,  in  right  of  his 
half  of  its  numerical  amount;  still  the  numbers  wife,  the  sole  heiress  of  her  mother.  This  gave 
of  the  Persians  were  beyond  all  comparison  su-  rise  to  disputes  between  him  and  his  father-in- 
perior  to  those  of  the  Greeks.  By  means  o£  a  law,  which  were  composed  by  Ximenez.  After 
bridge  of  boats  Xerxes  crossed  the  Hellespont  Philip's  death  (1506)  Ferdinand  became  regent 
(480)  while  the  Greeks  awaited  him  on  the  of  Castile  for  his  grandson,  afterward  the  Ern- 
ftontier  of  their  country,  in  the  pass  of  Ther-  peror  Charles  V.,  who  was  a  minor.  On  this 
mopylae.  After  the  heroic  Leonidas  had  fallen  occasion  he  had  been  much  assisted  by  Ximenez, 
with  his  Spartans  _  (see  Leonidas),  Xerxes  who  in  1507  was  made  cardinal  and  grand-in- 
burned   Athens,   which  had   been   forsaken   by  quisitor  of  Spain.    The  conversion  of  the  Moors 
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now  particularly  occupied  his  attention.  With 
this  view  he  formed  the  project  of  passing  over 
to  Africa,  in  order  to  take  the  fortress  of  Oran, 
and  in  May  1508,  landed  on  the  coast  of  Africa. 
A  battle  soon  followed  in  the  neighborhood  of 
Oran,  in  which  the  Moors  were  defeated.  The 
fortress  was  immediately  taken  and  the  garrison 
put  to  the  sword.  Ximenes  caused  Oran  to  be 
fortified  anew,  changed  the  mosques  into 
churches,  and  returned  as  a  conqueror  to  Spain. 
When  Ferdinand  died  in  1516,  his  grandson 
Charles  being  still  a  minor,  Ximenes  became 
regent  of  Spain,  during  his  regency  of  two  years, 
brought  the  finances  into  order,  paid  the  crown 
debts,  and  restored  the  domains  which  had  been 
alienated,  caused  the  laws  to  be  observed,  and 
placed  the  Spanish  military  force  upon  a  respect- 
able footing.  Consult:  Flechier,  <Histoire  du 
Cardinal  Ximenes*  (1693);  Hefele,  <Der  Kar- 
dinal  Ximenes*  (.1S44,  English  trans.  1860^ ; 
Barrett,  <Life  of  Cardinal  Ximenes*  (1813) ; 
Prescott,  'Ferdinand  and  Isabella*  (1838) ; 
<Life,>  by  Ulrich  (1883). 

Ximenes  de  Quesada,  da  kasafha,  Gon- 
2alo,  Spanish  explorer  and  conqueror:  b. 
Granada  about  1498;  d.  Mariquita,  New  Granada, 
16  Feb.  1579.  He  came  to  America  in  1535  as 
a  judicial  functionary  in  the  suite  of  Pedro  Fer- 
nandez de  Lugo,  governor  of  the  province  of 
Santa  Marta,  who  chose  him  to  head  an  expedi- 
tion against  the  Chibchas,  supposed  to  number 
more  than  2,ooc,ooo  souls,  on  the  great  plains  of 
Tunja  and  Bogota,  and  the  neighboring  regions 
about  the  head-waters  of  the  river  Magdalena. 
He  set  out  6  April  1536  from  Santa  Marta,  but 
at  the  end  of  eight  months  had  made  no  more 
than  450  miles.  After  great  hardships  the  ex- 
pedition reached  the  mountains  and  in  the  fol- 
lowing March  progress  was  resumed. 

The  first  Indians  he  met  were  so  terrified  by 
the  sight  of  his  horses  that  they  instantly  sub- 
mitted. Approaching  at  Tunja  the  court  of  one 
of  the  great  chiefs  of  the  Chibchas,  he  was 
allowed  to  enter  the  palace,  but  was  treacher- 
ously attacked  as  he  was  about  to  embrace  the 
chief.  The  chief  was  taken,  after  much  slaugh- 
ter, and  Ximenes  became  possessed  of  vast  riches. 
From  Tunja  he  marched  upon  Iraca,  the  sacred 
city  of  the  nation.  Here  two  Spanish  -soldiers, 
in  pursuit  of  plunder,  accidentally  set  fire  to  the 
great  temple  of  the  sun,  which  had  been  cap- 
tured by  Ximenes,  and  it  perished  with  the  city 
after  burning  several  days.  Returning  toward 
Tunja,  he  fought  a  desperate  battle  at  Borja 
.against  12,000  natives,^  whom  he  defeated,  after 
which  he  made  treaties  with  several  _  caciques, 
who  voluntarily  submitted.  A  usurping  chief 
was  then  proclaimed  king  of  Spain,  but  was  re- 
quired to  deliver  the  treasures  of  his  predecessor 
to  the  Spaniards.  _  After  a  short  imprisonment 
he  promised  within  forty  days  to  fill  a  room 
with  gold  and  emeralds,  but  not  keeping  his 
promise,  was  put  to  death  with  cruel  tortures. 
•On  6  Aug.  1538  Ximenes  founded  the  city  of 
Santa  Fe  de  Bogota. 

He  was  presently  joined  by  Benalcazar,  the 
lieutenant  of  Pizarro,  and  Frederman,  who  pres- 
ently conspired  against  Ximenes,  but  without 
much  success.  The  three  then  returned  to 
Europe  to  lay  their  claims  before  Charles  V.,  but 
while  Benalcazar  was  made  governor  of  Popayan, 
Frederman  and  Ximenes  gained  nothing.  Later, 
(however,  Ximenes  was  made  marshal  of  New 


Granada,  and  returnit 
to  have  protected  the 
of  Spanish  officials, 
by  the  Spanish  govei 
ernor-in-chief  of  the 
and  induced  to  fit  oul 
El  Dorado,  beyond  tl 
Papamene.    To  this  1 
years,    spending    inn 
out,  but  returning  wit 
ers.     In    1572   he   f( 
Agueda,  21  miles  frc 
leprosy,  and  by  his 
and  forbade  the  erect 
monument  over  his 
removed  to  Bogota  : 
script  work  entitled 
pendio  historial,*  both 
J.  Acosta,  <Historia 
nizacion  de  la  Nueva 
de  Plaza,  'Memorias 
Granada*   (Bogota  i> 

Xime'nia,    a   gei 

sented  by  large  shi 
spinous.  Leaves  em 
small,  petals  four,  h 
ovary  with  four  one- 
the  false  sandalwoc 
shrub,  or  low  sprea 
white  fragrant  flowei 
ceeded  by  small,  oval 
an  inch  long,  aromati 
They  contain  a  white 
which  tastes  like  a 
tough  and  heavy.  Tl 
ida  as  the  hog-plum 
West  Indies  as  moui 
Xingii,  shen-goc 
of  the  chief  tributa) 
formed  by  the  juncti 
which  rise  near  1; 
Chief  of  these  is 
flows  from  a  small 
cumference.  After 
miles  through  a  den 
plored  region,  the  '. 
which  is  connected 
by  a  number  of  delt; 
of  Para.  Steamers 
Cataract  and  Fall  of 
unexplored  until  188, 
from  Cuyaba  by  Voi 

Xiphodontidae,  z 

primitive  forerunner 
remains  occur  in  tV 
western  Europe.  So 
and  most  slender  an 
the  only  feet  hithert 
with  mere  rudiments 
pare  Oreodon. 

Xiphosu'ra.       S' 

ROSTOMATA. 

Xuares,  hoo-a'r 
botanist,  historian,  a 
del  Estero,  Paragui 
1804.  Entering  the  ( 
himself  to  teaching 
and  after  the  suppn 
moved  to  Italy,  whei 
botanical  researches. 
Buenos  Ayres,*  and 
main  in  MS. ;  <Life  < 
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XULLA  — XYLOPIA 


XuUa,  shool'la,  or  Zorella,  Islands,  East 
Indies,  a  group  in  the  Molucca  Sea,  south  of 
the  Molucca  Passage,  and  east  of  Celebes.  The 
largest  islands  of  the  group  are  Taliabo,  Man- 
gola,  and  Xulla  BesL  The  first  is  about  40 
miles  long. 

XureL     See  Hokse-uackerel;  Jureu 

Xylander,  ksi-lan'der,  Guilielmus,  German 
scholar:  b.  Augsburg  20  Aug.  1532;  d.  Heidel- 
berg 10  Feb.  1576.  His  real  name  was  Holz- 
mann.  He  was  educated  at  Ttibingen  and  Basel 
and  in  1558  was  appointed  professor  of  Greek 
at  Heidelberg.  His  numerous  Latin  transla- 
Cions  from  the  Greek  have  been  of  much  service 
to  later  students. 

Xylene,  in  chemistry.  Three  isomeric 
hydrocarbons  are  known  by  thb  general  name, 
orthoxylene,  metaxylene,  and  paraxylene.  They 
all  have  the  composition  C«H<(CH>)i  and  are 
dimethyl  derivatives  of  benzene.  Commercial 
xylene  or  zylol,  found  in  coal  tar,  is  a  mixture 
of  the  above  three.  It  is  a  colorless,  oily 
liquid,  boiling  above  140°  C,  not  soluble  in 
water,  and  used  as  a  solvent  in  various  chemical 
operations. 

Xylog'raphy.    See  Wood  Engraving. 

Xyloidin,  in  chemistry,  an  explosive 
probably  of  the  composition  CeHtNOiOt,  known 
also  as  pyroxylam  and  nitrostarch.  Discovered 
by  Braconnet  in  1833  and  prepared  by  dissolving 
one  part  of  potato  starch  in  eight  parts  of 
fuming  nitric  acid  and  then  pouring  this  solu- 
tion, well  cooled,  into  sixteen  parts  of  concen- 
trated sulphuric  acid.  It  is  a  white  hydroscopic 
powder,  msoluble  in  water  and  alcohol,  but 


soluble  in  ether.  It  is  not  used  to  any  considrr- 
able  extent. 

Xylophone,  a  musical  instrument  consist- 
ing of  bars  of  wood  or  glass  graduated  in  lengUi 
and  resting  on  belts.  The  notes  are  produced  bv 
striking  on  the  bars  with  small  hammers. 

Xylo'pia,  a  genus  of  anonaceous  trees  or 
shrubs,  natives  of  tropical  regions,  with  coria- 
ceous leaves,  commonly  two-ranked,  and  flowets 
in  axillary  clusters  or  solitary.  The  corollas 
have  six  petals,  the  outer  three  elongated,  boat- 
shaped,  curving  over  and  partially  enclosing  tht» 
other  three.  Ihe  receptacle  is  conical,  with  tha 
stamens  outside  and  the  carpels  in  its  excavated 
interior.  The  fruits  are  elongated  berries.  X. 
sericea,  the  pindaiba  of  Rio  Janeiro,  bears  a 
highly  aromatic  fruit,  which  may  be  used  as  pep- 
per, with  which  it  agrees  in  its  flavor.  Good 
cordage  is  made  from  the  fibres  of  its  bark.  The 
wood,  bark,  and  berries  of  X.  glabra,  the  bitter 
wood  of  the  West  Indies,  taste  like  orange  seeds, 
and  impart  a  similar  flavor  to  the  wild  pigeons 
which  feed  on  them.  It  is  said  to  be  useful  in 
colic  and  for  creating  an  appetite.  Martins  be- 
lieves the  fruit  of  X.  grandAora  to  constitute  a 
valuable  febrifuge  used  by  the  South  American 
Indians.  The  dry,  black,  and  quill-like  fruits  of 
X.  aromatica  form  the  Piper  athiopicum  of  com- 
merce, used  as  pepper  by  the  West  African  ne- 
groes, as  they  are  aromatic.  They  are  sold  in  the 
native  markets  as  a  stimulant  and  condiment. 
X.  folycarpo  is  the  yellow  dye-tree  of  tropical 
Africa,  with  a  bitter  bark,  that  contains  berber- 
ine,  and  which  yields  a  yellow  dye,  of  extensive 
use ;  it  is  also  employed  for  the  treatment  of  bad 
ulcers. 
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the  twenty-fifth  letter  of  the  English   may  be  of  any  rig  suited  to  their  size,  chiefly 
alphabet,    derived    from    the    Greek   cutters,  schooners,  ketches,  yawls,  and  luggers. 


Y  through  the  Latin,  is  both  vowel 
and  consonant.  It  came  into  Latin 
in  Cicero's  time  in  spelling  words 
borrowed  from  the  Greek;  for  the 
Latin  language  has  no  sound  like  that  of  the 


History. — The  word  yacht  is  of  Dutch  origin, 
being  from  the  Dutch  jagt,  a  swift  vessel,  from 
jagen,  to  chase,  to  hunt.  It  seems  to  have  been 
mtroduced  into  England  in  1660  when  the  Dutch 
presented  Charles  II.  with  a  yacht    The  first 


Greek  T  (upsilon) ;  the  y  found  in  some  Latin    recorded  yacht  race  was  that  between  Charles 
words,  as  lacryma,  satyra,  sylva,  is  due  to  an  er-    II.  and  his  brother,  the  Duke  of  York,  which 
ror  of  modem  editors ;  those  words  were  in    took  place  on  the  Thames  in  1661,  but  from  that 
ancient    Latin   always    written    lacrima,   saHra,    <late  none  is  on  record  till  1796,  when  ten  boats 
silva.    The  modern  Italian  alphabet  has  no  y,    started  on  a  50-mile  race  in  the  Bristol  Channel 
and  the  y  of  Greek  words  adapted  into  Italian    under  the  auspices  of  the  Bristol  Sailing  So- 
is  changed  to  i;  sinfonia,  symphony,  sindico,   ciety.    Yacht-racing  is  a  characteristic  develop- 
syndic.    In  Dutch,  y  stands   for  ij,  and  rep-    ment  of  the  19th  century,  especially  of  its  latter 
resents  the   diphthongal   long  1   of  English  as    half.    For  a  long  period,  extendmg  well  into 
in  time.^    In  English,  y  is  a  superfluous  letter,  so    the  tpth  century,  yachting  was  closely  connected 
far  as  it  stands  for  a  vowel  sound;  as  such,  it    with  naval   defense,  and   private  yachts   were 
can  always  be  represented  by  the  vowel  «.    The    generally  constructed  to  carry  guns  and  be  used 
sound  of  T,  »,  in  Greek,  was  that  of  French  «    m  case  of  need  for  naval  purposes.    Private  in- 
and  German  it.    This  sound  does  not  exist  in    dividuals  of  means  were  thus  able  to  contribute 
English :  it  is  heard  when,  with  lips  and  tongue    to  national  defense  not  only  directly  by   form- 
in    the    positions^  for   pronouncing    the    vowel    ing  a  kind  of  minor  volunteer  fleet,  but  also 
sound  00,  one  tries  to  give  the  English  vowel    inoirectly  by  leading  the  way  in  the  development 
sound  of  «  in  he.    In  early  English  or  Anglo-    of  naval  architecture.    In  1832  the  Emerald,  the 
Saxon,  y  represented  this  peculiar  vowel  sound ;    fastest  cutter  in  the  Royal  navy,  was  defeated 
but  it  has  so  far  dropped  out  of  English  speech    in  a  racing  and  sailing  contest  with  the  Paddy 
that  a  person  whose  only  speech  is  English  can-    from  Cork,  a  yacht  belonging  to  a  member  of 
not  pronounce  it  untaught.    At  the  time  of  the    the  famous  Water  Club  of  Cork,  and  in  conse- 
Norman  Conquest  »  had  taken  the  place  of  this    quence  the  head  of  the  government  school  of 
y,  and  soon  Iwth  the  sound  and  the  letter  went    naval  architecture  in  Portsmouth  was  deputed 
out  of  English  use.    But  when  Norman  words    to  measure  several  private  yachts  with  a  view 
came  to  be  used  by  the  English  the  French  u   to  improving  the  construction  of  vessels  for  the 
sound  was  retained  in  many  words,  as  muse,   navy.    In  the  following  year  the  Water  Witch, 
lute,  duke,  and  they  were  pronounced  with  the    a  vessel  similar  to  the  lo-gun  brigs  of  the  navy, 
French  u;  this  sound  gradually  developed  into    built   for   Lord   Belfast,   proved   herself   faster 
iu,  but  the  spelling  remained  unchanged :  this  im    than  any  vessel  in  the  Royal  navy,  and  better 
represents  the  sound  of  u  in  mine,  duke  as  now    than  any  of  her  kind  for  purposes  of  warfare, 
pronounced.    In  the  beginning  of  syllables  and    Of  the  many  yacht  clubs  now  in  existence  only 
when  followed  by  a  vowel,  y  is  a  palatal  con-    the    Royal    Cork    Yacht    Club   and    the    Royal 
sonant,  formed  by  bringing  the  middle  of  the    Thames  Yacht  Club  can  trace  their  history  back 
tongue  in  contact  with  the  palate,  nearly  in  the    to  a  period  before  the  last  century.    The  premier 
position  for  g  hard ;  hence  Old-English  g  hard    yacht  club  of  Great  Britain,  the  Royal  Yacht 
has  often  been  softened  into  y,  as  in  day  from    Squadron,  with   headquarters  at  Cowes,  dates 
Old-English     dag.    Till     comparatively     recent    °3ck  to  1815  in  its  formal  capacity.    In  1820  it 
times  it  was  customary  to  write  the,  ye  and  that,   h«came  the  Royal  Yacht  Club,  and  in  1833  its 
y*,  and  those  forms  were  repeated  in  typography,    name   was   changed   by   royal   order   to   Royal 
In   those  cases  the  character  resembling  y  or    X?*^i!"   Stjuadron.    The   Royal   Northern   Yacht 
identical  with  it,  stood,  not  for  T   but  for  the    Club,     with    headquarters    at    Rothesay,    was 
Old-English  letter  |» ;  it  is  a  mere  ignorantism    g"?"""^^  •"  '824.    The  remaining  clubs  in  Great 
to  read  «ye  year,®  ye  year  as  though  y  here  stood    Britain  number  altogether  about  120,  of  which 
for    the    consonant    T,   and   not    for   the    di-    '"^H*  °"« ^^^^^  "^  Royal, 
graph  th.  American  Clubs.—  In  the  United  States  there 

v.^t.4.  .  J  V    i.^-  m.    ^  .     .      ^'■6  •"O'^e  than  200  yacht  clubs  scattered  through- 

Yachta  and  Yachtiiig:.  The  term  yacht  is  out  the  country,  having  about  4,000  yachts.  But 
not  easily  defined,  for  it  is»ow  applied  to  ves-  of  these  vessels  only  about  700  are  above  40 
sels  of  widely  different  size  and  build,  propelled  feet  in  length,  and  only  a  little  over  half  of 
either  by  means  of  sails  or  by  steam,  electricity,  these  are  propelled  by  steam.  The  New  York 
or  other  similar  power,  and  used  for  many  dif-  Yacht  Club,  the  oldest  in  the  United  States, 
ferent  purposes,  such  as  racing,  cruising,  ex-  having  been  organized  in  1844,  has  a  member- 
ploraUon,  state  ceremonial,  etc.      Sailing  yachu    ship  of  over  i.ono,  but  there  are  only  about  140 
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steam  yachts  and  launches  on  its  list  Thus  the 
sailing  yacht  is  the  normal  type  of  American 
pleasure  craft.  There  are  two  distinct  kinds  of 
yacht,  whether  propelled  by  sail  or  steam  —  tlie 
racing  yacht,  in  which  comfort  is  sacrificed  for 
spoed,  and  the  commodious,  well-proportioned 
cruiser  yacht ;  but  even  in  the  latter  every  mod- 
em discovery  tending  to  increased  speed  is  in- 
corporated. Popular  interest  in  yachts  may  be 
dated  from  the  victory  of  the  yacht  America 
in  the  international  contest  around  the  Isle  of 
Wight  in  1851.  She  represented  certain  Amer- 
ican ideas  in  the  shape  of  her  hull  and  the  fit  of 
her  sail,  which  were  immediately  copied  in  Eng- 
land. From  that  day  the  history  of  sailing 
yachts  has  been  a  steady  improvement  in  speed 
through  the  efforts  of  such  yachtsmen  as  James 
Gordon  Bennett,  General  Charles  T.  Pajne, 
C.  O.  Iselin,  J.  Pierpont  Morgan,  and  William. 
K.  Vanderbilt,  and  such  designers  as  the  late 
Edward  Burgess,  A.  Gary  Smith,  J.  Beaver 
Webb,  and  Nat  G.  Herreshoff.  The  last  named 
was  the  author  of  both  the  latest  interna- 
tional cup-racers.  Vigilant  and  Defender.  The 
same  designers  have  won  golden  opinions  iot 
their  work  in  the  field  of  steam-yachting,  as 
have  also  Gustav  Hillmann,  Lewis  Nixon,  C.  D 
Mosher,  and  Charles  M.  Seabury ;  and  American 
yards  can  now  turn  out  steel  steam-yachts  equal 
to  the  best  made  in  England. 

Racing  Yachts. — ^The  designing  and  construc- 
tion of  a  racing  yacht  require  no  small  amount 
of  scientific  and  technical  knowledge  besides 
large  experience,  and  consequently  the  yachts 
entered  for  the  leading  races,  at  least  in  the 
higher  classes,  are  the  work  of  a  very  few  de- 
signers and  builders.  In  a  yacht  intended  for 
racing,  speed  is  the  primary  essential,  and  to  it 
accommodation  and  convenience  are  in  large 
measure  sacrificed.  Moreover,  a  designer  has  to 
take  into  account  the  circumstances  under  which 
his  vessel  is  to  be  run,  or  the  competitors  which 
she  has  to  meet,  because  a  yacht  that  does  well 
in  fine  weather  and  a  smooth  sea  will  usually  be 
of  little  account  in  boisterous  weather  and  a 
rough  sea.  The  rating  rules  of  the  Yacht 
Racmg  Association  (formed  in  1875)  also  con- 
dition the  designer's  work,  and  it  will  be  neces- 
sary, therefore,  to  give  some  account  of  them 
here.  The  object  of  rating  regulations  is  to  se- 
cure that  all  competitors  shall  start  on  prac- 
tically even  terms  in  any  given  race,  and  this  is 
achieved  by  the  classification  of  yachts  in  well- 
'defined  groups  according  to  certain  measure- 
ments, and  also,  especially  among  large  yachts, 
bv  means  of  time  allowances  corresponding  to 
differences  in  these  measurements.  In  the  early 
days  of  racing,  yachts  were  grouped  according 
to  tonnage,  the  tonnage  being  determined,  as  for 
other  vessels  at  that  time,  by  multiplying  the 
length  by  the  breadth  and  the  depth  and  dividing 
by  g6  (afterward  94).  This  was  replaced  by 
what  is  called  builder's  measurement  or  old  mea- 
surement, which  is  still  in  use  for  some  purposes 
connected  with  yachts.  The  formula  for  tonnage 
^   (L-iB)XBXiB 

according  to  this  system  is 

94 
where  L  and  B  denote  length  and  breadth  re- 
spectively.   The  Thames  measurement  rule,  in- 
troduced   in     1854,    made    tonnage    equal    to 
(L-B)XBXiB  .       00      ..      ,.    ,. 

;    but    m    1881    the    Yacht 

94 


Racing  Association  introduced  the  1730  rule,  ac- 
cording  to   which    the   tonnage   was    equal   to 
(LXB)'XB 
.    These    rules    were    found    to 

1730 
have  _  the  effect  of  encouraging  the  con- 
struction of  yachts  of  very  narrow  beam, 
especially  after  about  1871,  when  design- 
ers learned  the  use  of  outside  ballast  on 
the  keel.  A  great  change  was  effected  in  1886, 
when  the  length-and-sail-area  rule  came 
into  force,  and  yachts  were  classified  accord- 
ing to  rating  determined  by  the  formula 
Length  X  Sail  Area  in  sq.  ft 

.       The       present 

6000 
linear  rating  rule  was  adopted  in  1896,  but  it 
cannot  be  said  that  finality  has  yet  been  reached. 
Linear  rating  is  expressed  in  feet,  and  is  deter- 
mined by  the  formula  

Length  X  .75  Girth  X  .sVSail  Area 


The  relation  of  the  classes  under  the  1881,  1886, 
and  1896  rules  may  be  shown  as  follows :  18 
feet  linear  rating  =^  rating  (length  and  sail 
area);  24  feet=i  rating;  30  feet  =  2!/^  rating; 
36  feet  =  5  rating ^3  tons;  42  feet ^10  rating 
=  S  tons;  52  feet  =  20  rating ^10  tons;  65  feet 
=40  rating  ^20  tons. 

For  the  smaller  vessels  wood  is  the  cheapest 
and  lightest  material,  but  larger  ones  are  made 
of  steel,  or  of  steel  frames  with  a  wooden  skin, 
the  latter  class  being  called  composite.  Other 
metals,  notably  aluminum,  have  also  been  used 
for  the  construction  of  yachts.  Practically  all 
large  composite  vessels,  and  also  many  small 
ones,  have  a  copper  sheathing  to  protect  the 
submerged  parts  of  the  wood  from  the  action  of 
the  water.  The  sails  of  racing  yachts  are  gen- 
erally made  of  cotton,  mostly  of  the  finest  Egyp- 
tian variety;  but  ramie  fibre  is  coming  into  use 
for  this  ijurpose,  and  a  mi-xed  cotton  and  ramie 
material  is  also  in  use.  Up  till  a  comparatively 
recent  date  flax  was  generally  used  for  the  sails 
of  racing  yachts,  though  it  does  not  produce  a 
sufficiently  smooth  and  close-textured  cloth. 

Speed. — The  speed  of  a  racing  yacht  of  given 
size  may  be  regarded  as  the  .result  of  a  com- 
promise between  stability,  which  determines  sail- 
carrying  power,  and  resistance.  The  stabili^ 
depends  upon  well-known  hydrodynamic  princi- 
ples, and  may  be  roughly  said  to  be  determined 
by  breadth  of  beam,  the  lowness  of  the  centre  of 
gravity  of  the  vessel,  and  the  quantity  and  posi- 
tion of  the  ballast.  Resistance  at  low  speeds  is 
due  chiefly  to  surface  or  skin  friction,  but  at 
higher  speeds  it  is  principally  caused  by  wave- 
making,  a  phenomenon  too  intricate  to  be  dis- 
cussed here.  An  increase  in  beam  increases 
stabilitj'.  but  at  the  same  time  increases  skin  fric- 
tion. Wave  resistance  is  less  in  vessels  whose 
displacement  is  obtained  mainly  by  breadth  than 
in  those  where  displacement  isprmcipally  deter- 
mined by  depth.  Various  means  of  lowering 
the  centre  of  gravity  have  been  adopted  with  ad- 
vantage, such  as  the  use  of  hollow  masts  and 
booms,  the  use  of  aluminum  for  the  upper  part 
of  the  vessel's  sides,  etc.  Stone  ballast  was 
used  in  the  early  days  of  yachting,  but  it  was 
superseded  by  iron,  and  that  in  turn  by  lead. 
The  lead  ballast  was  afterward  carried  on  the 
keel,  and,  later,  the  keel  consisted  of  a  plate  of 
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lead  projecting  far  below  the  hull.  At  present 
the  deep  fin-keel  is  of  some  other  metal  than 
lead,  and  carries  the  lead  at  its  base  in  a  cigar- 
shaped  bulb.  Surface  friction  is  lessened  by 
making  the  submerged  surface  smooth,  either 
by  coating  it  with  varnish,  or  by  covering  it 
with  polished  metal,  or  in  some  similar  way. 
The  chief  names  in  the  evolution  of  the  present 
shape  or  lines  of  yachts  from  the  old  *cod's 
-  head  and  mackerel's  tail*  varieties  are  those  of 
1  Scott  Russell  and  John  Hyslop,  the  latter  an 
*•  American.  The  curve  of  cross  sections  for  the 
fore  part  should  be  nearly  a  curve  of  versed 
sines,  and  that  for  the  hinder  part  a  trochoid; 
but  various  considerations  may  modify  these 
theoretical  forms.  If  two  vessels  differ  in 
nothing  but  length,  the  longer  will  be  the  faster. 
The  centre-board  keel,  consisting  of  a  plate  of 
iron  which  can  be  raised  or  lowered  according 
to  circumstances,  vras  of  British  invention,  but 
is  now  most  characteristic  of  American  racing 
yachts. 

Racing  Rules. — The  ordinary  rules  of  the 
road  at  sea  apply  in  the  main  to  yacht-racing. 
Yachts  sailing  with  the  wind  free  must  clear 
those  sailing  close-hauled.  Yachts  on  the  port 
tack  must  give  way  to  those  on  the  starboard 
tack,  and  an  overtaking  yacht  must  clear  the 
overtaken  vessel.  The  start  in  a  yacht  race  is 
now  always  a  flying  one,  but  prior  to  about  i860 
yachts  started  from  anchor.  Frequently  much 
depends  upon  the  siart,  and  accordingly  maneu- 
vering for  initial  position  is  of  considerable  im- 
portance. At  the  start,  as  throughout  the  race, 
the  skipper  counts  for  a  good  deal.  The  course 
to  be  traversed  is  marked  out  by  buoys,  light- 
ships, or  flag-boats.  The  time  allowances  cor- 
responding to  differences  in  rating  are  deter- 
mined in  accordance  with  a  scale  prepared  by 
the  Yacht  Racing  Association.  Vessels  always 
start  together,  the  time  allowance  being  made 
at  the  end  of  the  race.  Handicapping  is  also 
practised  to  some  extent  in  yacht-racing. 

British  Yachts  and  Races.-r-Among  pioneer 
British  yachts  of  the  first  half  of  the  19th  cen- 
tury the  most  notable  were  the  Menai,  in  which 
the  hollow  bow  was  first  introduced;  the  Mos- 
quito (1848),  an  iron  vessel  built  on  the  Thames 
in  accordance  with  Scott  Russell's  theories; 
and  the  Tiara,  built  at  Renfrew  in  1850.  The 
visit  of  the  America  from  the  United  States  in 
1851  marked  an  epoch  in  British  yachting.  She 
was  a  schooner  of  208  tons,  and  entered  along 
with  14  other  vessels  for  a  race  round  the  Isle 
of  Wight  Five  of  the  vessels_  were  schooners, 
nine  were  cutters,  the  remaining  one  being  a 
bark  (Brilliant),  and  though  they  varied  in 
tonnage  from  47  (Aurora)  to  393  (Brilliaiit) 
no  time  allowance  was  given.  The  America 
won  the  race  and  the  cup  presented  by  the 
Royal  Yacht  Squadron,  the  Aurora  coming  sec- 
ond, 18  minutes  behind.  In  1857  the  cup  was 
set  aside  by  the  owners  of  the  America  as  a 
perpetual  international  challenge  trophy.  This 
was  the  origin  of  the  contests  for  the  so-called 
America  Cup,  for  which  see  the  next  section. 
The  victory  of  the  new-comer  secured  the  tri- 
umph of  the  views  represented  in  the  Mosquito 
and  the  Tiara,  and  revolutionized  the  practice  of 
British  yachtsmen.  For  about  a  quarter  of  a 
century  the  schooner  was  the  popular  form  of 
racing  _  yacht,  among  the  most  notable  being 
Cambria  and  Miranda.  Gradually,  however,  the 
tchooners  were  displaced  by  cutters  and  yawls. 
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three  American  yachts,  Henrietta,  Fleetwing, 
and  Vesta,  raced  across  the  Atlantic,  the  first- 
named  winning  the  race  with  a  time  of  13  days, 
21  hours,  55  minutes.  In  1870  the  English  yacht 
Cambria,  which  had  challenged  for  the  America 
Cup,  beat  the  American  Dauntless  in  a  trans- 
atlantic race,  but  she  was  beaten  by  the  Magic 
and  several  other  boats  in  the  race  for  the  cup. 
In  1873  Mr.  Ashbury,  who  owned  the  Cambria, 
again  challenged  for  the  cup,  but  his  yacht 
Livonia  was  defeated  by  the  New  York  Club's 
vessels  Columbia  and  Sappho.  Major  Charles 
Gifford,  a  Canadian,  challenged  for  the  Amer- 
ica Cup  in  1876  with  the  Countess  of  Dufferin, 
out  his  yacht  was  beaten  by  the  defender,  Made- 
line. Another  Canadian  vessel,  the  Atlanta, 
contested  the  cup  in  1881,  her  opponent  being 
the  Mischief,  but  the  result  was  the  same  as  be- 
fore. Sir  Richard  Sutton  sent  the  next  chal- 
lenge in  1885,  and  his  yacht  Genesta  was  pitted 
against  the  Puritan,  but  without  success.  The 
Puritan  was  designed  by  Edward  Burgess,  as 
was  also  the  Mayflower,  which  successfully  de- 
fended the  cup  against  the  English  Galatea  in 
1886.  The  Thistle  met  another  Burgess  boat, 
the  Volunteer,  in  the  same  contest  the  follow- 
ing year,  but,  like  all  preceding  challengers,  she 
failed  to  gain  the  cup.  Mr.  Herreshoff  scored 
his  first  great  success  as  a  designer  with 
Gloriana  in  1891,  and  soon  afterward  he  pro- 
duced the  Vigilant,  which  defeated  Valkyrie  II. 
in  the  America  Cup  contest  of  1893.  The  cup 
contest  of  1895  between  Lord  Dunraven's  Val- 
kyrie III.  and  the  American  Defender  had  an 
unsatisfactory  result.  Two  races  were  awarded 
to  the  latter  on  purely  technical  grounds,  and  in 
consequence  Lord  Dunraven  withdrew  from  the 
competition.  In  the  same  year  a  Canadian  yacht 
named  Canada  defeated  the  United  States  yacht 
Vancedor  in  a  competition  for  an  international 
cup.  The  next  challenges  for  the  America  Cup 
came  from  Sir  Thomas  Lipton,  whose  yachts 
Shamrock  I.  and  Shamrock  II.  were  beaten  by 
the  American  Columbia  in  1899  and  1901  re- 
spectively. Sir  Thomas  again  challenged  for  the 
cup  in  1902  and  1903,  and  lost  to  the  Americans. 
Steam  Yachts. — The  use  of  steam  has  been  a 
great  factor  in  the  increase  of  interest  in  private 
yachts.  The  cost  of  steam  yachts  varies  widely 
even  without  taking  into  account  the  expendi- 
tures for  furnishings.  A  yacht  160  feet  in 
length  may  be  built  tor  $60,000,  while  one  of  the 
300-foot  boats,  the  largest  type,  will  cost  from 
$400,000  to  $500,000.  One  of  the  most  superbly 
fitted  private  yachts,  though  not  of  the  largest 
class,  IS  the  Niagara,  owned  by  Howard  Gould. 
It  cost  $500,000,  and  requires  $10,000  a  month 
to  keep  it  in  commission.  The  Margarita  II., 
built  for  Anthony  J.  Drexel,  the  Philadelphia 
banker,  was  very  large  and  finely  equipped. 
William  K.  Vanderbilt  owns  the  Valiant,  332 
feet  long,  and  probably  the  largest  American 
private  yacht  afloat.  The  Mayflower  and 
Nahma,  owned  by  the  Goelets,  were  built  on  the 
Clyde.  The  most  magnificent  private  yachts 
owned  in  Europe  are  the  Hohenzollern,  belong- 
ing to  the  Emperor  of  Germany,  which  visited 
New  York  in  February-March  1902,  and  the 
Atmah,  built  for  Baron  Edmond  de  Rothschild. 

Yadldn     River,     North     Carolina.     See 
Great  Pedee. 

Yad'rintsef,   Nikolai    Michailovitch,   Rus- 
sian author:  b.  Siberia  1842;  d.  Barnaul,  Altai 


Mountains,  19  June  1894.  Accused  in  youth  oi 
conspiring  for  the  independence  of  Siberia,  he 
was  exiled  to  Archangel,  but  later  was  permitted 
to  return  and  was  appointed  on  the  staff  of 
Gov.-Gen.  Kaznakof.  Between  1865  and  1875  he 
traveled  extensively  in  Siberia,  publishing  the 
results  of  his  explorations  and  in  1882  founded 
the  ^Eastern  Review,*  a  strong,  popular  weekly 
devoted  to  the  interests  of  Asiatic  Russia.  In 
1891-2  he  made  careful  explorations  in  Mon- 
golia, discovering  the  ruins  of  the  ancient  capital 
of  the  Tartar  Khans,  and  forming  archaeological 
collections  of  great  value.  In  1893  he  visited 
the  United  States.  He  was  the  founder  of  the 
Siberian  University,  and  a  promoter  of  universal 
education.  Among  his  works  are:  'The  Rus- 
sian Commune  in  Prison  and  in  Exile' ;  'Siberia 
as  a  Colony' ;  'The  Culture  and  Industrial  State 
of  Siberia* ;  etc. 

Yaguarondi,    ya-gwa-rfin'de.    See   Jacua- 

KONDI. 

Yahoo,  ya-hoo',  a  ilame  given  by  Swift  in 
his  'Gulliver's  Travels*  to  a  race  of  brutes,  de- 
scribed as  having  human  forms  and  degraded 
propensities.  They  were  subject  to  the  Hou- 
yhnnnms,  or  horses  endowed  with  human  reason. 
Hence,  tiie  term  is  applied  to  a  rough,  low, 
boorish,  or  uneducated  person. 

Yajur  Veda,  yi'joor  va'da.    See  Veda. 

Yak,  the  native  name  for  the  wild  ox 
(Bos  grunniens)  of  the  mountainous  regions  of 
Tibet.  There  are  two  races :  the  wild  yak,  gen- 
erally black,  which  is  found  near  the  snow  line, 
descending  into  the  valleys  in  winter,  and  a 
domesticated  race  of  various  colors,  black  and 
white  being  most  common.  "The  yak  is  about 
the  size  of  the  common  ox,  to  which  it  has  a 
general  resemblance,  but  it  is  covered  with  a 
thick  coat  of  long,  silky  hair,  hanging  down  like 
the  fleece  of  a  sheep,  completely  investing  the 
tail,  and  forming  a  lengthy  frmge  along  the 
shoulders,  flanks,  and  thighs.  This  fringe,  which 
exists  in  both  races,  was  apparently  developed 
as  a  protection  to  the  animal  m  its  alpine  haunts, 
as  the  long  hair  forms  a  sort  of  mat  which  de- 
fends the  body  frotn  the  effects  of  the  cold  when 
the  animal  is  reposing  in  the  snow. 

The  domesticated  race  is  of  great  importance 
to  the  natives  of  Tibet.  The  yak  is  employed 
as  a  beast  of  burden,  but  never  for  tillage  or 
draught;  the  milk  is  very  rich,  and  yields  ex- 
cellent butter;  the  flesh  is  of  the  finest  quality, 
and  that  of  the  calves  far  superior  to  ordinary 
veal.  The  hair  is  spun  into  ropes,  and  made 
into  coverings  for  tents,  and  the  soft  fur  of  the 
hump  and  withers  is  woven  into  a  fine  strong 
cloth.  The  tails,  often  dyed  red,  are  made  into 
the  chowries  or  fly-flappers,  used  in  India.  Yaks 
are  often  seen  in  zoological  gardens  and  men- 
ageries, and  have  repeatedly  bred  in  Europe; 
and  it  is  probable  that  they  might  be  advan- 
tageously introduced  into  the  northern  parts  of 
the  contments  of  America  and  Europe. 

Yakima,  ySkt-ma.  See  Shahaptian  Indians. 

Yakima,  a  river  of  the  State  of  Washing- 
ton, rising  in  the  Cascade  Mountains,  and  after 
a  southeastward  course  of  about  175  miles,  flow- 
ing into  the  Columbia  about  six  miles  north  of 
Paseo  and  Kennewick,  and  10  miles  above  the 
confluence  of  the  Snake  River.  It  flows  through 
an  important  coal-mining  region,  and  its  valley 
and  those  of  its  numerous  short  tributaries  are 
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among  the  most  fertile  in  the  State.  The  North- 
em  Pacific  Railway  traverses  the  whole  length 
of  the  valley  of  the  Yakima,  almost  to  its  source. 

Yakiina,  or  Stampede,  Pass,  a  defile  over 
the  Cascade  Mountains,  in  the  State  of  Wash- 
ington, near  the  source  of  the  Yakima  River 
(q.v.).  Its  highest  point  is  3.600  feet.  It  is 
crossed  by  the  Northern  Pacific  Railway,  which 
at  an  elevation  of  2,800  feet,  between  Martin 
and  Stampede,  passes  through  the  Stampede 
Tunnel,  9^50  feet  long. 

Yakoba,  ya-ko'ba,  or  Yakubu,  West  Af- 
rica, a  town  in  northern  Nigeria,  finely  situated 
on  a  plateau  partly  surrounded  by  mountain^ 
140  miles  southeast  of  Kano.  It  is  walled,  and 
the  interior  is  finely  diversified  with  gardens 
and  ponos.  The  climate  is  healthful.  Pop. 
50,000. 

Yakonan  (from  yakwina,  'spirit*).  A  lin- 
guistic stock  of  North  American  Indians,  con- 
sisting of  the  Alsea,  Yakwina,  Kuich,  and  Siu- 
slaw  divisions.  The  home  of  the  Yakwina  was 
along  Yaquina  River,  Oregon,  from  the  site  of 
Elk  City  to  the  sea;  they  were  formerly  numer- 
ous, occupying  56  villages  in  early  days,  but  the 
tribal  distinction  of  the  Yakwina,  as  well  as  of 
the  other  Yakonan  divisions,  was  gradually 
broken  down  through  extensive  intermarriage; 
there  are  only  a  few  Yakwina  left  and  these  re- 
side on  Siletz  reservation,  but  their  nutnber  is 
unknown.  The  Alsea  formerly  dwelt  in  vil- 
lages along  both  sides  of  Alsea  River,  Oregon, 
and  on  the  adjacent  coast;  they  are  now  on 
Siletz  reservation,  and  perhaps  a  few  are  on 
Grande  Ronde  reservation.  The  Siuslaw  were 
also  village  dwellers,  inhabiting  Siuslaw  River 
as  late  as  1857 ;  they  are  probably  extinct.  The 
Kuich,  or  Lower  Umpqua,  villages  were  on  both 
sides  of  Umpqua  River  from  its  mouth  upward 
for  30  miles;  a  few  survivors  still  reside  on 
Siletz  reservation.  The  entire  population  of  the 
Yakonan  Indians  probably  does  not  exceed  400. 

Yakub  Beg,  ya-koob'  beg,  surnamed 
Attauk  Ghazi  ("leader  of  the  champions  of 
>the  faith"),  amir  of  Kashgar:  b.  Russian  Turk- 
estan early  in  the  19th  century;  d.  31  May  1877. 
He  distinguished  himself  in  the  defense  of 
Khokan  against  the  Russians.  But  he  first  rose 
to  great  eminence  after  the  recovery  of  Kashgar 
from  the  Chinese  in  1864,  when  he  acted  as 
lieutenant  to  Buzurg  Khan,  whom  he  soon  sup- 
planted. For  12  years  this  remarkable  man  con- 
ferred on  a  large  part  of  Central  Asia  the  bene- 
fits of  a  settled  though  rigorous  government. 
He_  drilled  and  disciplined  a  large  civil  staff, 
while  his  army  contained  the  best  native  soldiers 
in  Central  Asia.  In  his  foreign  policy  he  was 
strongly  anti-Russian,  and  ultimately  friendly  to 
Great  Britain.  China,  however,  set  out  to  re- 
coyer  its  lost  Mohammedan  provinces,  and  had 
gained  some  victories  when  Yakub  died  —  by 
assassination^some  said.  His  realm  at  once  fell 
in  pieces.  The  Chinese  armies  overran  the 
country  (1878),  and  Kashgar  again  came  under 
Chinese  rule. 

Yakub  Khan,  khan,  amir  of  Afghanistan: 
b.  18491  Appointed  governor  of  Herat,  he  be- 
came extremely  popular,  but  in  1870  broke  into 
open  revolt,  and  in  1874  was  imprisoned  at 
Kabul.  On  the  death  of  Shere  AH  he  was  pro- 
claimed amir  (1879)  and  concluded  a  treaty  of 
peace  with  the  British  at  Gandamak.    By  the 
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building  then  being  erected  in  New  Haven  might 
be  named  for  him.  In  1745  the  whole  institu- 
tion received  the  name  of  Yale  College  in  his 
honor.  Yale's  latest  years  were  passed  at  Wrex- 
ham, Denbighshire,  North  Wales,  and  his  body 
is  buried  in  the  magnificent  parish  church  there. 
Yale,  Linus,  American  inventor:  b.  Salis- 
bury, N.  Y.,  4  April  1821 ;  d.  New  York  24  Dec. 
1868.  In  1851  he  patented  a  safety  lock,  and  for 
the  rest  of  his  life  was  a  recognized  authority  on 
all  matters  pertaining  to  locks  and  safes.  Be- 
coming convinced  of  the  necessity  of  abandon- 
ing the  use  of  a  keyhole  as  affording  an  easy 
means  of  introduction  to  the  lock  mechanism,  he 
was  led  to  the  adoption  of  the  permanent  dial 
and  shaft  as  used  in  the  combination  locks,  and 
subsequently  to  the  perfection  of  what  is  known 
as  the  "clock*  lock.  His  most  notable  invention 
was  the  double  lock,  which  comprised  two  locks 
within  a  single  case,  and  was  operated  by  the 
same  or  different  combinations.  He  received 
gold,  silver,  and  bronze  medals  as  first  awards  at 
various  expositions. 

Yale  University,  located  at  New  Haven, 
Conn.  From  the  time  of  the  first  settlement  of 
the  New  Haven  Colony  in  1638,  the  establish- 
ment of  a  college  there  was  contemplated.  It  was 
not  until  1700-1,  however,  that  definite  action 
was  taken  by  10  ministers  of  Connecticut,  and  a 
charter  was  obtained  in  1701  for  the  establish- 
ment of  the  Collegiate  School  of  Connecticut. 
This  school  was  first  located  at  Saybrook,  but 
until  1707  the  classes  were  taught  at  Kelling- 
worth,  a  neighboring  town,  where  the  pastor, 
Abraham  Pierson,  vi'as  the  first  rector  of  the 
school.  In  I7i6_  the  school  was  removed  to 
New  Haven,  and  in  1718,  the  name  was  changed 
to  Yale  College,  in  honor  of  Elihu  Yale  (q.v.), 
who  had  given  largely  to  the  Collegiate  School. 
The  first  building  was  also  completed  in  1718. 
In  1745  a  new  charter  was  granted  by  which  the 
full  name  of  the  corporation  was  The  President 
and  Fellows  of  Yale  College.  Until  after  the 
Revolution  the  college  received  occasional 
grants  of  money  from  the  colonial  government; 
m  1792  the  State  made  a  grant  of  about  $30,000, 
and  the  governor  lieutenant  and  governor  and 
six  senators  were  made  members  ex-ofUcio  of 
the  corporation.  In  1795  Timothy  Ilwight  (q.v.) 
became  president,  and  during  his  administration 
the  college  attained  a  higher  degree  of  prosper- 
ity than  ever  before;  the  college  grounds  were 
extended;  permanent  professorships  were  estab- 
lished, and  the  establishment  of  separate  profes- 
sional schools  planned.  The  Medical  School, 
however,  was  the  only  one  established  (1813) 
during  President  Dwight's  lifetime.  The  Divin- 
ity School  was  organized^  in  1822,  and  the  Lew 
School  in  1824,  though  instruction  in  theology 
had  been  given  smce  the  beginning  of  the  col- 
lege, and  instruction  in  law  for  some  years  prior 
to  1824.  The  Sheffield  Scientific  School  was  es- 
tablished in  1847,  and  the  School  of  Fine  Arts  in 
1866.  The  elective  system  was  adopted  during 
the  administration  of  Noah  Porter,  and  from 
1886-99  the  college  still  further  extended  its 
course  and  doubled  its  number  of  students;  the 
name  was  changed  to  Yale  University  in  1887. 
In  1872  provision  was  made  by  the  State  legis- 
lature for  the  substitution  of  graduates  in  the 
place  of  the  six  State  senators  in  the  corpor- 
ation, so  that  the  corporation  now  consists  of 
10  Congregational  ministers,  the  successors  of 


the  founders,  six  representatives  of  the  alumni, 
the  governor  and  the  lieutenant-governor  of 
Connecticut.  In  October  1901  the  bicentennial 
anniversary  was  celebrated  with  appropriate 
ceremonies  on  the  university  grounds.  There 
were  4,691  Yale  graduates  present  at  the  anni- 
versary ceremonies,  and  in  addition,  311  former 
students,  not  graduates,  and  147  holders  of 
higher  degrees  from  Yale.  The  President  of 
the  United  States,  and  representatives  from 
every  leading  American  university  and  college, 
and  from  many  foreign  universities,  were  also 
present.  The  exercises  included  addresses  by 
alumni  and  distinguished  guests,  a  procession  in 
which  graduates  and  undergraduates  took  part, 
the  "Dramatics,*  scenes  in  the  history  of  the 
university  given  bjr  the  students'  Dramatic  So- 
ciety, and  the  dedication  of  Woodbridge  Hall, 
the  administration  building. 

The  university  includes  four  departments  — 
the  Department  of  Philosophy  and  Arts,  the 
Department  of  Theology,  the  Department  of 
Medicine,  and  the  Department  of  Law.  In  the 
Department  of  Philosophy  and  Arts  are  in- 
cluded the  Academical  Department  of  the  col- 
lege, the  Sheffield  Scientific  School,  the  Gradu- 
ate School,  the  School  of  Fine  Arts,  the 
Department  of  Music,  and  the  Forest  School. 
The  University  Library,  the  Peabody  Museum  of 
Natural  History,  the  Observatory,  and  several 
other  adjuncts  to  the  university  are  organized 
independently  of  the  separate  departments.  The 
undergraduate  course  in  the  college  covers  four 
years,  and  leads  to  the  degree  of  A.B.  To  re- 
ceive this  degree  the  student  must  successfully 
complete  courses  aggregating  60  hours  per  week 
through  a  year;  three  courses  which  shall  b^ 
a  continuation  of  subjects  offered  for  admissio*- 
are  required  in  the  Freshman  year.  Otherwi?- 
the  work  is  elective.  The  courses  are  arrange* 
in  three  groups: 

1.  Language  and  Literature. 

2.  Mathematics  and  the  Sciences. 

3.  Philosophy,  History,  and  the  Social  Sci- 
ences. 

Each  student  is  required  to  complete  two 
majors  and  three  minors  so  arranged  that  noC 
more  than  two  of  the  five  units  shall  be  choseir 
from  any  one  group.  A  major  consists  of  con- 
nected courses  of  grades  A,  B  and  C,  aggregat- 
ing at  least  seven  hours  a  week;  a  minor,  of 
connected  courses  of  grades  A  and  B,  aggre- 
gating at  least  five-  hours  a  week.  The  rest  of 
the  required  number  of  hours  are  free  electives. 
Sanskrit,  Norwegian,  Danish,  and  Swedish,  and 
pedagogy  are  included  in  the  curriculum.  The 
Sheffield  Scientific  School  was  first  organized  in 
1847,  and  received  its  present  name  in  i860; 
from  1863-92  it  was  the  State  College  of  Agri- 
culture and  Mechanic  Arts,  _  and  received  the 
national  grants  for  such  institutions.  It  offers 
undergraduate  courses  of  three  years;  French 
and  German,  English,  and  general  science  are 
included  in  all  courses,  and  the  work  of  the 
Freshman  year  is  much  the  same  for  all. 

In  the  last  two  yejirs  the  courses  most  dis- 
tinctly marked  out  are  in  civil,  mechanical,  elec- 
trical, municipal,  and  sanitarjr  engineering,  in 
engineering  preparatory  to  mining,  in  chemistry, 
in  chemistry  preparatory  to  metallurgy,  in  nat- 
ural history,  in  mineralogy  and  other  studies 
preparatory  to  geology,  in  biology  preparatory  to 
medicine,  in  studies  preparatory  to  a  forestry 
course,  and  in  select  studies  preparatory  to  ether 
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higher  studies.  The  School  of  Fine  Arts  offers 
both  technical  courses  and  courses  in  art  history 
and  criticism;  the  regular  course  is  three  years 
in  length  for  the  completion  of  which  a  diploma 
is  conferred.  The  degree  of  Bachelor  of  Fine 
Arts  is  conferred  on  the  completion  of  certain 
advanced  studies  and  the  presentation  of  a  the- 
sis. The  Department  of  Music  offers  both  theo- 
retical and  practical  courses.  The  degree  of 
Bachelor  of  Music  is  conferred  for  the  comple- 
tion of  advanced  courses.  The  Yale  Forest 
School  was  established  in  1900;  it  offers  a  two 
years'  course,  the  work  of  the  second  year  being 
largely  field  work.  The  degree  of  Master  of 
Forestry  is  conferred  on  those  who  have  re- 
ceived a  bachelor's  degree  or  have  had  the  equiv- 
alent of  college  training.  A  Summer  School  of 
Forestry  is  also  maintained  at  Milford,  Pa. 
The  Graduate  School  was  organized  as  a  sepa- 
rate school  in  1847,  the  professors  of  the  other 
sections  of  the  Department  of  Philosophy  and 
the  Arts  constitute  the  faculty  of  the  Graduate 
School.  Graduate  courses  are  offered  in  the 
Academic  Department,  the  Scientific  Depart- 
ment, the  School  of  Fine  Arts,  and  the  Depart- 
ment of  Music.  The  degrees  conferred  are 
A.M.,  M.S.,  Ph.D.,  C.E.,  and  M.E.  In  addition 
to  regular  class  and  laboratory  work  of  the 
school  there  are  numerous  voluntary  associa- 
tions of  professors  and  students  for  the  advance- 
ment of  graduate  work  in  the  several  depart- 
ments of  study.  The  Divinity  School  offers  a 
regular  course  of  three  years  leading  to  the  de- 
gree of  B.D.  Seniors  in  the  college  may  elect 
such  courses  in  the  Divinity  School  as  to  shorten 
the  course  to  two  years.  A  fourth  year  of  grad- 
uate work  is  also  provided.  The  work  includes 
both  prescribed  and  elective  courses;  elective 
courses  in  sociology,  and  in  the  study  of  mis- 
sions, are  included  in  the  curriculum.  The  Med- 
ical School  offers  a  four  years'  course  leading  to 
the  degree  of  M.D.  Ample  provision  for  clin- 
ical work  is  made  in  the  New  Haven  Hospital, 
the  State  Hospital  for  the  Insane  at  Middletown, 
and  the  Springside  Hospital.  The  Law  School 
course  covers  three  years.  Previous  to  1896  it 
was  two  years  in  length.  The  degrees  of 
Bachelor  of  Laws  and  Bachelor  of  Civil  Law  are 
conferred,  the  same  amount  of  work  being  re- 
quired in  each  course.  Students  in  the  college 
may  so  arrange  their  course  as  to  receive  the 
degrees  of  arts  and  laws  in  six  years.  Gradu- 
ate courses  are  provided,  leading  to  degree  of 
Master  of  Laws,  and  Doctor  of  Civil  Law.  The 
school  was  the  first  in  America  or  England  to 
establish  a  course  leading  to  the  latter  degree. 
Women  are  admitted  to  the  School  of  Fine 
Arts,  the  Department  of  Music,  and  the  Ph.D. 
courses  of  the  Graduate  School,  and  public 
school  teachers  are  admitted  to  some  of  the  reg- 
ular courses.  Numerous  scholarships  and  fd- 
lowships  are  provided  in  the  Academic  Depart- 
ment, the  Scientific  School,  the  Divinity  School, 
and  the  Graduate  School.  A  "Bureau  of  Self 
Help"  is  maintained,  through  which  students  are 
aided  in  obtaining  employment.  The  university 
maintains  a  public  lecture  course,  and  provides 
several  series  of  lectures  in  the  different  depart- 
ments; prominent  among  the  latter  are  the 
Lyman  Beecher  lectures  on  preaching,  the  Silli- 
man  Memorial  lectures,  the  Dodge  lectures  on 
the  responsibility  of  citizenship,  and  the  Brom- 
ley lectin*'*  »B  jcimialism,  literature  and  public 


affairs.  The  University  Library  in  1910  con- 
tained 600,000  volumes,  exclusive  of  pamphlets. 
In  addition  there  are  several  special  libraries,  in- 
cluding the  Linonian  and  Brothers  Library,  the 
Dwight  Hall  Library,  the  Law  Library,  the 
Scientific  School  Library,  the  Trowbridge  Refer- 
ence Library  of  the  Divinity  School,  the  Lowell 
Mason  Library  of  Church  Music,  the  Library  of 
Foreign  Missions  and  several  department  and 
club  libraries.  The  Peabody  Museum  was  es- 
tablished in  1866  by  a  gift  of  George  Peabody 
(q.v.)  and  contains  excellent  collections  in  min- 
eralogy, geology  and  paleontology,  and  zoology. 

Of  the  buildings  of  the  university,  Dwight 
Hall,  Alumni  Hall,  Durfee  Hall,  Battel!  Chapel, 
Farnam  Hall,  Lawrence  Hall,  Phelps  Hall, 
Welch  Hall,  Osborn  Hall,  Vanderbilt  Hall,  Art 
School,  the  Library,  and  South  Middle  College, 
are  grouped  about  the  college  campus,  which  is 
rectangular  in  shape.  In  another  group  to  the 
north  are  the  bicentennial  buildings,  built  largely 
by  the  alumni  at  the  time  of  the  anniversary; 
these  are  Woodbridge  Hall,  Woolsey  Hall, 
Memorial  Hall,  and  University  Hall.  The  gym- 
nasium is  situated  to  the  northwest  of  the  col- 
lege campus,  near  the  Peabody  Museum,  Her- 
rick  Hall,  White  Hall,  and  Pierson  Hall.  The 
Scientific  School  occupies  seven  buildings,  lying 
northeast  of  the  bicentennial  buildings.  The  Di- 
vinity School  lies  to  the  south  of  this  g^roup. 
Hendrie  Hall  (the  Law  School)  lies  east  of  the 
main  campus,  facing  the  Green.  The  Medical 
Hall  and  the  Medical  School  Laboratory  lie  to 
the  west  of  the  campus;  the  University  Clinic 
Building  is  opposite  the  New  Haven  Hospital; 
the  Forest  School  occupies  Marsh  Hall,  the 
house  of  the  late  Professor  Marsh,  in  the  Botan- 
ical Gardens,  The  athletic  field  of  30  acres  is 
situated  about  a  mile  from  the  campus.  The 
students  maintain  a  Christian  Association,  an 
Athletic  Association,  numerous  literary,  dra- 
matic, and  technical  societies,  and  social,  and 
special  literary  and  technical  clubs.  A  chapter 
of  Phi  Beta  Kappa  is  also  located  at  Yale.  Yale 
has  long  taken  a  prominent  part  in  inter-collegi- 
ate athletics,  and  general  physical  training  is 
giveh  full  attention.  The  students  in  1910 
numbered  3,287,  including  those  in  attendance 
at  the  Scientific  School,  the  Medical  School,  and 
the  Law  School,  as  well  as  at  the  College.  The 
faculty  numbered  406. 

Yale  ranks  as  one  of  the  leading  American 
universities,  in  number  of  students,  standards  of 
scholarship  and  in  the  influence  exercised 
through  her  graduates  on  national  life. 

Charles  Henry  Smith, 
Lamed  Professor  of  American  History. 

Yalu,  ya'loo,  Korea,  a  river  forming  the 
boundary  with  Manchuria.  In  its  upper  reaches 
it  is  known  as  the  Am-nok  or  Ap-nok.  Its 
source  is  in  the  Paik-tu-san,  the  highest  peak 
(8,000  feet)  of  the  Shan-a-lin  Mountains  of 
Manchuria.  It  flows  into  Korea  Bay,  near 
Wi-ju,  after  a  southwesterly  course  of  about 
300  miles,  and  has  numerous  tributaries,  chief 
of  which  is  the  Chang-jin  River.  It  is  navigable 
for  sea-going  vessels  30  miles  from  its  mouth, 
and  by  smaller  vessels  145  miles  to  Wi-wen.  On 
17  Sept.  1894  its  mouth  was  the  scene  of  the  bat- 
tle in  which  a  Chinese  fleet  of  12  warships,  some 
of  them  powerful  ironclads,  and  16  other  vessels, 
was  defeated,  with  the  loss  of  four  vessels,  by 
a  J<»panese  force  of  ii  wai'  vessels  and  two 


Digitized  by 


Google 


YAM  — YANA 


others.  During  the  Russo-Japanese  war  of  1904 
its  banks  witnessed  much  skirmishing  and  fight- 
ing.   See  Manchuria. 

Yam,  a  popular  name  for  various  species 
*f  the  genus  Dioscorea  of  the  order  Dioscorea- 
te<g,  and  loosely  ap^ied  to  certain  varieties  of 
the  sweet  potato.  The  true  yams  belong  to  a 
genus  consisting  of  more  than  150  species  widely 
distributed  throughout  the  tropics.  They  have 
herbaceous,  twining  or  creeping  stems;  broad, 
alternate  or  opposite,  usually  simple  leaves;  and 
small  dioecious  flowers,  followed  by  three-winged 
capsular  fruits  containing  winged  seeds.  The 
fleshy  roots  of  some  species  are  widely  eaten 
in  the  tropics.  One  of  the  best  known  species 
is  D.  alata,  a  native  of  India  and  the  South  Sea 
Islands,  but  distributed  throughout  the  tropics. 
Its  tubers  usually  attain  a  length  of  three  feet 
and  a  weight  of  jo  pounds,  but  specimens  three 
times  as  large  are  not  uncommon.  The);  are 
black  or  brownish  externally  and  pink  within, 
and  are  rich  in  starch.  When  boiled  their  acrid- 
ity is  dispelled  and  they  become  of  pleasant 
flavor.  It  is  claimed  that  this  species  is  the 
parent  of  most  of  the  edible  so-called  species 
such  as  D.  sativa,  D.  aculeata,  D.  rubella^  D. 
globosa,  etc.  The  air-potato  (D.  bulhiferd)  is  an 
Asiatic  species  cultivated  to  a  small  extent  in 
the  southern  United  States,  and  in  conserva- 
tories, for  its  odd,  angled  tubers,  which  are 
borne  in  the  axils  of  the  leaves.  They  often 
exceed  two  pounds  in  weight  and  are  sometimes 
eaten  like  potatoes.  The  Chinese  yam,  Chinese 
potato,  or  cinnamon  vine  (Z7.  divaricata),  is  a 
native  of  the  Philippine  Islands,  whence  it  has 
been  introduced  into  the  gardens  of  temperate 
as  well  as  tropical  climates  for  ornament.  It 
bears  cinnamon-scented  white  blossoms,  aerial 
tubers  which  are  used  for  propagation.  As  far 
north  as  New  York  the  plants  have  proved 
hardy. 

YanT-a-nud,  an  Oriental  kind  of  silkworm 
which  feeds  on  the  oak,  and  produces  a  silk 
with  peculiar,  but  useful  qualities,  extensively 
utilized  in  Japan  and  somewhat  elsewhere.  See 
Silkworm. 

Yama,  yi-mS',  a  Hindu  god,  the  judge  of 
the  dead,  whose  good  and  bad  actions  are  read 
to  him  out  of  a  record,  and  who  according  to 
their  merits  and  demerits  are  sent  to  the  celes- 
tial or  to  the  infernal  regions.  Hindus  offer 
to  him  daily  oblations  of  water.    See  also  La- 

MAISM. 

Yamagata,  yS-ma-ga'ta,  Aritomo,  Mar- 
quis, Japanese  soldier  and  statesman :  b.  Choshu 
(or  Nagato)  province  1838.  He  was  active  in 
the  overthrow  of  the  shogunate,  and  was  made 
second  vice-minister  of  war  under  the  new  gov- 
ernment. In  1869  he  visited  Russia  and  France 
for  study  of  their  military  institutions.  In 
1876-7  he  ably  directed  the  Satsuma  rebellion 
campaign,  in  1878  was  made  commander  of  the 
imperial  guard  and  chief  of  the  general  staff. 
He  was  prime-minister  in  1889-91,  in  which 
post  he  greatly  strengthened  the  army  and  navy ; 
and  minister  of  justice  in  1891-3.  He  was  ap- 
pointed to  command  the  first  army  corps  in  the 
war  with  China  in  1894,  and  quickly  expelled 
the  Chinese  from  Korea.  His  policy  was 
throughout  one  of  study  of  Western  methods. 
He  was  a  skilful  strategist,  and  was  for  his 
services  made  field-marshal. 


Yamagata,  Japan,  a  town  in  the  island  of 
Hondo,  capital  of  a  prefecture,  aoo  miles  north 
of  Tokyo. 

Yamaguchi,  ya-ma-goo'che,  Japan,  city, 
capital  and  chief  city  of  the  prefecture  of  Yama- 
guchi, in  the  southwestern  part  of  the  island  of 
Hondo;  15  miles  back  from  the  coast  It  was 
formerly  the  residence  of  the  lords  of  Choshu, 
a  Mori  family,  and  became  the  seat  of  the  local 
government  in  i860.  In  1550  a  church  was  es- 
tablished here  by  Francis  Xavier,  but  was  finally 
destroyed. 

Yamaji,  ya'ma-je,  Motohani,  Viscount, 
Japanese  soldier:  b.  Tosa  province,  island 
of  Shikoku,  about  1840.  He  won  distinction  in 
the  campaign  against  the  unsuccessful  revolt  in 
Satsuma  province  (island  of  Kiu-siu)  in  1877; 
and  was  promoted  lieutenant-general.  In  the 
(Chinese- Japanese  war  of  1894-5  he  had  the  im- 
mediate direction  of  the  attack  on  Port  Arthur, 
which  was  finally  taken  on  22  Nov.  1894.  This 
won  for  him  a  great  reputation  in  Japan,  where, 
in  allusion  to  his  loss  of  an  eye,  he  is  known  as 
the  "One-Eyed  Dragon." 

Yatnanou'chi  Gtm.     See  Ordnance. 

Yamaska,  ya-mas'ka,  Quebec,  Canada; 
(l)  a  village  and  railway  junction  of  Yamaska 
County,  on  the  Yamaska  River,  31  miles  north 
of  Saint  Hyacinthe.  The  river  affords  power 
for  several  mills.  Pop.  about  900.  (2)  A 
county  bordering  on  Lake  Saint  Peter;  area, 
183,705  acres.  Capital,  Saint  Francois  du  Lac. 
It  is  drained  by  the  Yamaska,  Nicolet,  and 
Saint  Francis  rivers.  Pop.  about  18,000.  (3) 
A  river  flowing  from  Brome  Lake,  Brome 
County,  and  after  a  course  of  about  100  miles 
through  a  fertile  country,  draining  into  the  Saint 
•Lawrence  River  at  Lake  Saint  Peter. 

Yambo,  yamTtio,  Yambu,  yam'boo,  or 
Yembo-EI-Bahr,  yem'bo-el-bar,  Arabia,  a 
seaport  town  on  the  Red  Sea,  in  the  province 
of  Hedjas,  131  miles  east  of  Medina,  of  which 
it  is  the  harbor.  Marking  the  end  of  the  third 
quarter  of  the  caravan  journey  from  Cairo  to 
Slecca,  the  town  bears  the  title  "Gate  of  the 
Holy  City.'  The  town  consists  of  a  long  row 
of  white  houses  built  of  limestone  and  corai- 
line,  standing  on  the  edge  of  an  arid  plain.  It 
has  considerable  imports  and  transit  trade  be- 
tween Suez,  Jidda,  and  Medina.    Pop.  est  7,000. 

Yana  ("people*),  a  small  tribe,  forming 
the  Yanan  linguistic  stock  of  North  American 
Indians,  whose  former  habitat  was  bounded  on 
the  east  by  a  mountain  range  a  little  west  of 
Lassen  Butte,  and  terminating  near  Pit  River, 
in  northern  California;  on  the  north  by  a  line 
running  northeast  to  southwest,  passing  near 
the  northern  side  of  Round  Mountain,  three 
miles  from  Pit  River;  on  the  west  by  a  line  ex- 
tending from  Redding  southward  on  an  average 
10  miles  to  the  eastward  from  Sacramento 
River;  north  of  Redding  it  approximates  twice 
that  distance.  The  tribe  and  stock  were  repre- 
sented in  1884  by  35  individuals  divided  into 
two  groups  —  one  at  Redding,  the  other  in  their 
original  country  at  Round  Mountain.  They 
have  a  tradition  to  the  effect  that  they  came 
from  the  East,  and  it  is  said  that  in  physical 
traits  they  differ  markedly  from  all  the  northern 
California  Indians. 

Yana,  ya'na,  or  Juia,  Eastern  Siberia,  a 
river  which  rises  in  the  Verkhoyanskii  Moun- 
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brins,  and  after  a  northerly  course  of  about  750 
miles  enters  the  Arctic  Ocean,  near  Ustjansk, 
by  seven  large  and  many  small  mouths. 

Yancey,  yin'si,  William  Lowndes,  Ameri- 
can lawyer,  orator,  and  statesman:  b.  Falls  of 
Ogeechee,  Hancock  County,  Ga.,  10  Aug.  1814; 
d.  near  Montgomery,  Ala.,  27  July  1863.  He 
was  the  son  of  Benjamin  Cudworth  Yancey  of 
Charleston,  S.  C.  His  mother  was  a  daugh- 
ter of  Col.  William  Bird,  a  descendant  of  the 
historic  family  of  ""Birdsville,*  Pennsylvania. 
The  Yanceys  were  landed  proprietors  of  Vir- 
ginia in  the  time  of  Charles  II.,  and  the  Cud- 
worths  were  New  England  people,  devoted  pa- 
triots in  the  Revolution.  Capt  Joseph  Yancey 
fell  at  Eutaw  Springs,  and  Maj.  James  Yancey 
•of  the  Virginia  Continental  forces,  having  come 
to  South  Carolina  with  General  Nathaniel 
Greene,  settled  there  after  the  war,  and  be- 
came a  lawyer  and  statesman.  Benjamin  Cud- 
worth,  the  father  of  William,  was  the  son  of 
James.  As  midshipman  he  had  fought  the 
French  under  Truxton.  Yancey's  first  recourse 
to  attain  influence  in  Federal  affairs  was  in  an 
-election  to  the  House  of  Representatives  of  Con- 
gress. He  was  successful  under  a  most  flatter- 
ing vote  of  an  Alabama  district  in  1844  at  a 
special  election  to  fill  an  unexpired  term.  The 
next  year  he  was  returned  to  office  without  op- 
position. Yancey  resigned  at  the  close  of  the 
Twenty-ninth  Congress,  in  the  summer  of  1846, 
'because  he  had  discovered  that  any  movement 
which  might  be  necessary  to  save  the  South  in 
possession  of  slavery  must  come  from  the  people 
direct  without  the  intervention  of  their  repre- 
sentatives in  Congress.  He  returned  to  his  law 
office  at  Montgomery,  persistently  refused  pub- 
lic office  and  eagerly  entered  upon  the  self-ap- 
pointed tribuneship,  the  task  of  educating  and 
animating  the  Southern  masses  in  the  principles 
of  States'  rights. 

The  candidature  of  General  Zachary  Tay- 
lor as  the  nominee  of  the  Whigs  for  Presi- 
dent of  the  United  States,  in  1848,  proved  a  dis- 
turbing influence  in  the  Democratic  State  of 
Alabama.  The  lon^-prostrate  Whigs  were  quick 
to  seize  the  occasion.  In  January  1848,  they 
invited  all  persons  favorable  to  General  Taylor's 
election  to  assemble  at  Montgomery  in  conven- 
tion. Democrats  of  high  position  in  party 
politics  answered  to  the  summons.  In  the  next 
month,  the  customary  State  Convention  of  the 
Democratic  party  met  at  the  same  place  to  ap- 
point delegates  to  the  approaching  quadrennial 
National  Democratic  Convention  to  meet  at  Bal- 
timore. In  the  action  of  this  State  Convention 
Yancey  attained  to  national  reputation  that  never 
waned.  With  tact  and  intellectual  prowess  he 
then  and  there  laid  the  predicate  of  that  agitation 
which  accepted  his  personal  leadership  as  long 
as  he  lived.  In  anticipation  of  this  meeting,  he 
prepared  at  his  law  desk  the  resolutions  that 
he  intended  the  Democrats  of  Alabama  should 
present  for  ratification  at  the  Baltimore  Conven- 
tion. The  usual  committee  on  resolutions 
brought  into  the  State  Convention  its  report. 
Yancey  rose  on  the  floor,  drew  from  his 
pocket  his  own  substitute,  read  what  he  had 
written,  spoke  45  minutes  to  his  own  motion, 
and  without  a  dissenting  voice  carried  it 
TTie  substitute  was  adopted  and  remained  before 
the  coimtry^  the  pivotal  question  of  Federal 
politics,  until  the  election  of  Abraham  Lincoln 

Vol.  20 — 41 


to  the  Presidency,  in  i860,  in  token  of  the  final 
adverse  settlement  of  the  prc^iosition  set  forth 
by  it.  The  few  pages  of  manuscript  that  Yancey 
read  of  his  own  construction  became  the  "Ala- 
bama Platform.*  It  was  not  in  the  nature  of 
suggestion,  that  the  laws  of  Alabama  should 
go  to  the  common  domain  to  protect  the  prop- 
erty of  Alabama  settlers  there ;  but  that  the  laws 
of  Massachusetts  should  not  be  permitted  to 
deny  to  Alabama  settlers  on  the  common  domain 
their  rights  of  property  as  secured  by  the  Fed- 
eral Constitution.  Number  9  of  the  Yancey 
resolutions  declared:  "That  the  [pending] 
treaty  [with  Mexico]  should  contain  a  clause 
securing  an  entry  into  those  [conquered]  twri- 
tories  to  all  citizens  of  the  Uniteid  States,  to- 
gether with  their  property  of  every  description, 
and  that  the  same  should  remain  protected  by 
the  United  States  while  the  territories  shall 
continue  under  its  authority." 

Yancey  was  appointed  by  the  Convention  the 
leader  of  its  delegation  to  Baltimore;  the 
National  Democratic  Convention  refused  the 
principle  of  the  Alabama  Platform.  Yancey  with- 
drew from  participation  in  its  proceedings,  re- 
turned to  Alabama  and  took  the  field  against 
General  Cass,  the  Democratic  nominee  for  Presi- 
dent. Without  advocating  Taylor's  election  he 
proclaimed  from  a  hundred  "stumps"  the  peril 
of  the  cause  of  the  South  in  support  of  Cass. 

"rhe  people  of  Alabama  declined  Yancey's 
advice,  in  1850,  to  secede  from  the  Union.  He 
bided  his_  time,  speaking  and  writing  indus- 
triously his  unflagging  sentiments.  In  1856  he 
succeeded  in  accomplishing  the  re-organization 
of  the  State  Democratic  party,  opening  its  doors 
to  all  who  would  follow  him.  Under  the  spell  of 
his  eloquence,  the  Alabama  Democratic  Con- 
vention of  that  year  re-adopted  the  Alabama 
Platform  as  prepared  by  him  in  1848  and  sent  it 
with  gratifying  results  to  the  quadrennial  Na- 
tional Democratic  Convention  at  Cincinnati.  As 
the  head  of  the  electoral  ticket  he  canvassed  the 
State,  for  the  'first  time,  for  Buchanan  and 
Breckenridge  and  fixed  upon  immovable  founda- 
tions his  influence  in  the  generation  about  him. 
When  Yancey  took  his  seat  in  the  Charleston 
National  Democratic  Convention  of  i860,  he  was 
the  acknowledged  leader  of  the  South.  He  was 
selected  by  the  15  Southern  States  in  a  body 
to  speak  for  them  in  argument  with  the  North- 
cm  States.  He  spoke  and  the  Convention  was 
disrupted  and  _  the  party  virtually  dissolved, 
but  Yancey  desired  neither  the  disruption  of  the 
Convention  nor  the  dissolution  of  the  party.  He 
did  not  expect  the  election  of  a  Democrat  of 
either  faction,  Northern  or  Southern,  to  the 
Presidency,  even  if  the  factions  should  unite. 
The  16  Northern  States,  that  already  had 
Republican  State  governments  and  that  con- 
trolled the  election,  were'not  likely  to  choose 
Democratic  Presidential  electors.  Yancey  look- 
ing forward  at  Charleston  to  the  election  of  the 
Republican  party  candidate  to  the  Presidency, 
anxiously  desired  to  see  the  South  united  in 
opposition,  pending  the  campaign,  to  the  end 
that  the  longed-for  Southern  Confederacy  might 
be  made  more  sure  at  the  close  of  the  cam- 
paign. 

Yancey  entered  the  North  in  the  last  months 
of  the  Presidential  campaign  of  i860.  He 
spoke  at  Cooper  Institute,  at  Albany,  Syracuse, 
and  Rochester,  and  at  Faneuil  Hall.  Ostensibly 
the  object  of  his  oratory  was  to  turn  opinion  to 
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Douglas  as  the  compromise  candidate  for  the 
Presidency;  really  he  spoke  to  present  to  the 
people  of  the  North  finally  the  Southern  argu- 
ment of  self-defense.  His  audiences,  always 
numbered  by  the  capacity  of  the  hall,  were  in 
the  main  friends  of  Lincoln.  Streets  were 
lighted  in  his  honor,  houses  were  decorated, 
long  processions  escorted  him.  The  impression 
of  his  oratory  was  phenomenal.  On  the  night 
of  20  October  he  appeared  in  the  last  of  his 
Northern  appointments  at  Pike's  Opera  House, 
Cincinnati.  A  grave  editorial  notice  of  the 
event  appeared  in  a  local  and  unfriendly  news- 
paper of  the  first  class  the  next  morning: 
*  Pike's  Opera  House  was  crowded  to  its  utmost 
capacity  last  evening  and  contained  probably  the 
largest  audience  ever  within  its  walls,  to  listen 
to  an  address  from  the  Hon.  William  L.  Yancey 
of  Alabama.  The  notorietjf  of  the  man,  his 
great  agency  in  promoting  the  disruption  of 
the  Charleston  and  Baltimore  Conventions,  the 
novelty  of  hearing  one  entertaining  his  extreme 
views  on  the  slavery  question,  together  with  his 
powers  as  an  orator,  would  naturally  draw  him 
a  great  audience  in  this  city.  ...  His  ad- 
dress was  about  two  hours  and  was  listened  to 
with  the  most  profound  and  marked  attention." 
Yancey  was  appointed  by  President  Jefferson 
Davis  immediately  upon  the  organization  of  the 
Confederate  government,  in  February  1861, 
president  of  a  commission  of  three  to  the  states 
of  western  Europe,  to  seek  the  recognition  of 
the  Southern  government.  He  accepted  the  post 
"•eluctantly.  Yielding  his  will,  he  desired  to  be 
instructed  to  offer  to  England  and  France, 
unitedly  or  singly,  special  privileges  of  com- 
merce in  the  Confederate  ports  for  a  long  period, 
not  less  than  20  years,  in  return  for  the  act 
of  recognition  of  either  or  both.  In  his  absence 
on  the  foreign  mission  he  heard  of  his 
unanimous  election  to  the  Senate  of  the  Con- 
federate States  and  having  despaired  of  effect- 
ing good  in  Europe  while  denied  the  instructions 
from  his  government  that  policy  suggested,  he 
returned  to  Alabama.  Yancey's  service  in  the 
Senate  of  the  Confederate  States  continued  as 
long  as  he  lived.  He  bitterly  resented  the  in- 
efficiency of  the  government  of  President  Davis. 
He  urged  a  war  of  invasion  from  the  South  upon 
the  North,  the  shipment  of  all  the  cotton  in  the 
South  to  Europe,  the  importation  of  European 
arms  and  supplies  without  limit  at  a  time  when 
the  blockade  by  the  United  States  was  known 
to  be  ineffective. 

John  Witherspoon  Du  Bose, 
Author  of  'Life  aud  Times  of  Yancey.^ 

Yang  and  Yin,  In  Chinese  philosophy, 
terms  employed  to  indicate  the  two  phases  under 
which_  the  supreme  principle  of  the  universe, 
Tai-ki,  displays  itself  in  the  world  _  of  phe- 
nomena, Yang  and  Yin  being,  in  various  pro- 
portions, blended  in  all  forms  of  existence. 

Yang-tse-kiang,  yang'tse-ke-ang,  the  name 
generally  given  to  one  of  the  greatest  rivers  of 
China  throughout  its  entire  course,  although 
this  name  is  only  applied  in  China  to  the  lower 
course  of  the  river,  the  entire  river  being  called 
sjmply  Kiang,  or  Ta  Kiang  (river  or  great 
river),  while  in  the  various  provinces  it  traverses 
it  is  generally  known  bjr  special  names.  It  rises 
in  the  Tangla  Mountains  in  mid-Tibet,  about 
lat.  35°  N.  and  Ion.  89°  E.,  and  is  first  known 
by  the  name  of  Muru-Ussu.    In  its  upper  course 


it  is  sometimes  called  the  Kin-cha-kiang.  Its 
upper  course  through  the  mountainous  region 
of  Tibet  extends  to  about  1,100  miles,  during 
which  its  windings  and  falls  present  numerous 
striking  scenes  of  tutural  beauty.  It  crosses 
the  Chinese  frontier  in  the  province  of  Yunnan. 
Between  the  town  of  Li-kiang  in  this  province, 
and  Hui-li  in  Sze-chuen,  for  a  course  of  about 
250  miles,  it  flows  in  an  easterly  direction 
through  a  winding  channel  or  mountain  gorge- 
of  imposing  grandeur.  Traversing  the  whole 
province  of  Sze-chuen  in  a  northeasterly  direc- 
tion, and  passing  in  southeasterly  direction  into- 
the  province  of  Hu-peh,  it  reaches  at  Kine- 
chau  the  great  Chinese  plain,  and  traversing  the 
provinces  of  Ngan-hui  and  Kiang-su,  and  pass- 
ing the  cities  of  Han- Yang,  Han-kau,  and  Wu- 
chang, a  great  seat  of  the  tea  exporting  trade,. 
Ngan-king,  Nanking,  and  Chin-kiang,  it  enters 
the  Tung-hai,  or  Eastern  Sea,  above  Shanghai. 
Its  direct  course  from  its  source  to  its  mouth  is 
estimated  at  1,800  miles;  its  course  with  wind- 
ings is  about  or  considerably  over  3,000.  It  re- 
ceives numerous  affluents,  and  is  crossed  by  the- 
Grand  Canal,  which  forms  a  junction  between 
it  and  the  Hoang-ho.  The  river  and  the  ports 
of  Chin-kiang  and  Han-kau  were  opened  ta 
foreign  navigation  in  i860,  I-chang  (1,000  miles 
up),  and  others  since.  A  British  squadron  sailed 
up  the  river  in  1861  for  tnore  than  800  miles. 
The  navigation  above  the  confluence  of  the- 
Tung-ting  is  interrupted  by  rapids.  "The  tidal 
influence  reaches  in  February  to  Lake  Po- 
yang,  436  miles  from  the  sea.  Consult  Little^ 
♦Through  the  Yang-tse  Gorges'  (1898). 

Yankee,  a  cant  name  for  Americans  be- 
longing to  the  New  England  States.  During 
the  Revolution  the  name  was  applied  by  the  Brit- 
ish _  to  all  the  insurgents ;  and  during  the 
Civil  War  it  was  the  common  designatmn  of  the 
Federal  soldiers  by  the  Confederates.  In  Great 
Britain  the  term  is  sometimes  improperly  ap- 
plied generally  to  natives  of  the  United  States. 
The  most  common  explanation  of  the  term- 
seems  also  the  most  plausible,  namely,  that  it 
is  a  corrupt  pronunciation  of  English  or  of 
French  Anglais  formerly  current  among  the 
American  Indians. 

Yankee  Doodle.  The  air  of  Yankee 
Doodle  is  said  to  have  been  a  British  air  known, 
in  the  time  of  Cromwell  by  the  name  of  Nankee- 
Doodle,  and  played  with  derisive  reference  ta 
the  similarity  of  this  name  to  Yankee  by  the 
British  troops  in  evacuating  Boston.  The- 
Americans  took  it  up  and  made  it  their  national 
air.  It  has  since  been  superseded  by  <Hail,  Co- 
lumbia.*   See  National  Songs. 

Yankee  Gang,  a  term  used  in  sawmills  for 
an  arrangement  adapted  for  logs  21  inches  dia- 
meter and  under.  It  consists  of  two  sets  of 
gang  saws,  having  parallel  ways  in  the  imme- 
diate vicinity  of  each  other.  One  is  the  slabbing, 
gang,  and  reduces  the  log  to  a  balk  and  slab< 
boards.  The  balk  is  then  shifted  to  the  stock 
gang,  which  rips  it  into  lumber. 

Yank'ton,  S.  Dak.,  city,  county-seat  of 
Yankton  County;  on  the  Missouri  River,  and 
on  the  Chicago,  M.  &  St.  P.,  the  Great  North- 
ern, and  the  Chicago  &  N.  R.R.'s;  60  miles 
northwest  of  Sioux  City  and  135  miles  north- 
west of  Omaha,  Neb.  It  has  steamer  connec- 
tion with  the  Missouri  River  ports.  The  city 
is  the  commercial  and  industrial  centre  of  » 
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large  agricultural  and  stock-raising  region  The 
chief  industrial  establishments  are  Portland- 
cement  works,  breweries,  pork-packing  establish- 
ments, flour  mills,  woolen  mills,  brick  yards, 
grain  elevators,  and  stock  yards.  The  city 
owns  and  operates  the  water-works.  The  edu- 
cational institutions  are  Yankton  College  (Con- 
gregational), opened  in  1882;  Saint  Joseph's 
Academy,  a  public  high  school,  public  and  parish 
elementary  schools.  It  has  the  South  Dakota 
Hospital  lor  the  Insane  and  a  hospital  in  charge 
of  the  Sisters  of  Saint  Benedict.  Yankton's 
water  supply  is  obtained  partly  from  artesian 
wells.  There  are  two  national  banks,  one  State, 
and  the  American  Mortgage  Company;  the  four 
have  a  combined  capital  of  $175,000.  The  gov- 
ernment is  administered  under  a  revised  charter 
of  1885  which  provides  for  a  mayor,  who  holds 
othce  one  year,  and  a  council.  Yankton  was 
settled  by  Eastern  people  in  1862,  and  in  1883 
received  a  city  charter.  Until  1883  it  was  the 
capital  of  the  Territory  of  Dakota.  Pop.  (1890) 
3,670;  (1900)  4.12s;  (1910)  3.787- 

Yankton  College,  located  at  Yankton, 
S.  Dak.  It  was  established  by  the  General  Asso- 
ciation of  Congregational  Churches  of  Dakota 
in  1881,  and  opened  to  students  in  1882,  and  is 
the  oldest  institution  of  higher  learning  in  the 
Dakotas.  The  majority  of  the  corporate  body 
which  elects  the  trustees  must  be  members  of 
Congregational  churches;  otherwise  the  col- 
lege is  non-sectarian.  It  is  open  to  both  men 
and  women.  The  organization  includes  the 
following  departments:  (i)  the  College;  (2) 
the  Academy ;  (3)  the  Conservatory  of  Music ; 
(4)  the  Department  of  Art;  (5)  the  Depart- 
ment of  Elocution;  (6)  the  Department  of 
Physical  Training;  (7)  the  Department  of 
Stenography.  The  college  offers  three  four 
years'  courses,  the  classical,  the  philosoph- 
ical, and  the  scientific,  leading  to  the  degrees  of 
B.A.,  B.Ph.,  and  B.S.  respectively.  The  work 
of  the  freshman  jrear  is  required  in  all  courses; 
elective  work  begins  in  the  sophomore  year  and 
increases  progressively  in  the  junior  and  senior 
years.  Greek  is  required  for  the  A.B.  degree; 
one  course  in  Bible  study  is  required  of  all 
students,  and  there  are  other  elective  courses; 
courses  in  pedagogy  are  included  in  the  cur- 
riculum. The  Conservatory  of  Music  offers 
courses  of  three  to  five  years  in  pianoforte,  pipe 
organ,  voice,  and  violin.  The  course  in  stenog- 
raphy covers  one  year.  Gymnasium  work  is 
required  of  both  men  and  women,  and  there  is 
also  an  athletic  park,  and  ample  provision  for 
athletic  sports.  The  students  maintain  Young 
Men's  and  Young  Women's  Christian  associa- 
tions, literary  societies,  a  branch  of  the  Inter- 
Collegiate  Oratorical  Association,  and  athletic 
associations.  The  college  has  an  attractive  cam- 
pus of  25  acres,  including  the  Athletic  Park 
(live  acres)  to  the  north  of  the  main  campus, 
and  Observatory  Hill  to  the  south.  The  build- 
ings are  Middle  College,  Dakin  Hall,  the  Ward 
Hall  of  Science,  Garke  Observatory,  and  the 
gymnasium :  a  new  library  building,  the  gift  of 
Andrew  Carnegie,  was  constructed  during  1004. 
A  Summer  School  was  established  in  1903.  The 
students  in  1910  numbered  351,  of  whom  about 
100  were  in  the  College;  others  attending  the 
Conservatory  of  Music  in  the  Summer  School. 

Yapock,  a  small,  rat-like  marsupial 
iCheironectesvariegatus)  of  the  opossum  fam- 


ily (Didelphyida),  which  is  found  in  Central 
and  South  America.  It  is  rather  larger  than 
a  common  rat,  with  large,  naked  ears,  and  a 
long,  nearly  naked,  tail;  fur  brown  above,  with 
three  transverse  bright  gray  bands,  interrupted 
in  the  middle,  white  below.  It  differs  from  the 
opossums  in  having  webbed  hind  feet  and  being 
an  expert  swimmer  and  diver.  Its  habits  closely 
resemble  those  of  the  otter,  and  it  feeds  on 
fish,  crabs,  and  other  aquatic  animals. 

Yapura,  ya-poo-ra',  or  Japura,  zha-poo-ra', 
a  river  in  Colombia  and  Brazil,  South  America, 
a  tributary  of  the  Amazon.  It  is  about  1,800 
miles  long;  and  fully  one  half  its  course  is 
navigable  for 'steamers.  At  lat.  1°  to'  S.  and 
Ion.  72°  ao'  W.  navigation  is  interrupted  by  a 
large  cataract. 

Yard,  (i)  As  a  nautical  term,  a  spar  slung 
from  a  mast  and  serving  to  extend  a  sail.  Yards 
are  either  square,  lateen,  or  lug  sail.  Yards  for 
square  sails  are  suspended  across  the  mast  at 
right  angles,  and  are  of  a  cylindrical  form, 
tapering  from  the  middle,  which  is  termed  the 
slings,  toward  the  extremities,  which  are  called 
the  yard  arms.  (2)  A  standard  measure  of 
length,  equal  to  three  feet  or  36  inches,  the  foot 
in  general  being  made  practically  the  unit.  As 
a  cloth  measure  the  yard  is  divided  into  four 
quarters  =  16  nails.  A  square  yard  contains 
nine  square  feet,  and  a  cubic  yard  27  cubic  feet. 
See  Weights  and  Measures. 

Yarkand,  yar-kand'.  Central  Asia,  (i)  A 
city  of  Eastern  or  Chinese  Turkestan,  situated 
on  a  fertile  plain  on  the  north  side  of,  and  at  a 
little  distance  from  the  river  Yarkand,  about  200 
miles  southeast  of  Kashgar.  It  is  enclosed  by 
a  ditch,  and  a  thick  mud  wall  with  towers  at 
intervals.  Tlje  houses  in  general  are  built  of 
sun-dried  bricks.  Those  of  the  rich  are  in  large 
open  squares  surrounded  by  high  walls  and  well 
stocked  with  fruit-trees.  The  streets  are  in  gen- 
eral too  narrow  to  permit  carts  to  pass.  'They 
are  intersected  by  numerous  canals,  and  where 
three  or  four  streets  meet  there  is  always  a  tank 
for  water.  There  is  a  large  covered  bazaar 
wide  enough  to  admit  carts.  The  inhabitants, 
like  those  of  Kashgar,  are  very  mixed  in  regard 
to  race.  The  prevailing  religion  is  Mohamme- 
danism. There  are  lao  mosques  and  some  cara- 
vanseries.  During  the  period  in  which  Eastern 
Turkestan  was  severed  from  China  a  commer- 
cial treaty  was  concluded  at  Yarkand  in  1874 
between  Sir  Douglas  Forsyth,  representing 
Great  Britain,  and  Yakub  Beg,  who  was  then 
the  independent  ruler  of  Eastern  Turkestan. 
Commercial  intercourse  with  India  sprung  up 
in  consequence.  The  chief  trade  at  present  is 
carried  on  with  Russia.  Estimated  pop.  80,000 
to  120,000.  (2)  A  river  of  Eastern  Turkestan, 
which  rises  in  the  Karakoram  Mountains,  flows 
generally  in  a  northeast  direction  and  unites 
with  the  Kashgar  to  form  the  Tarim.  The  Tarim 
flows  east  and  enters  the  Lob  Nor  Lake,  or 
series  of  shallow  lakes. 

Yarmoutb,  yar'muth,  Canada,  a  town  and  1 
port  of  entry  of  Yarmouth  County,  Nova  Scotia ; 
on  the  Bay  of  Fundy,.the  Atlantic  Ocean,  and 
the  Dominion  Atlantic  Railroad ;  90  miles  south 
of  St.  John,  _  N.  B.  The  town  has  extensive 
fishing,  shipping,  and  manufacturing  interests, 
electric  lighting,  and  street  railways.  At  the 
head  of  its  educational  institutions  is  Yarmouth 
Seminary. 
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Yarmouth,  Maine,  town  in  Cumberland 
County ;  on  Casco  Bay,  the  Royals  River,  and 
on  the  Grand  Trunk  Railroad;  lo  miles  north- 
east of  Portland.  It  contains  four  villages.  It 
has  a  foundry,  paper  and  cotton  mills,  and 
granite  quarries.  The  town  has  six  churches, 
North  Yarmouth  Academy,  a  high  school,  graded 
schools,  and  a  public  library.  Pop.  (1910) 
3.350. 

Yarmouth,  Great,  England,  a  seaport  town 
in  the  county  of  Norfolk,  22  miles  east  of  Nor- 
wich, on  a  narrow  slip  of  land  between  the  Yare 
and  the  sea,  and  connected  by  a  bridge  over  the 
Yare  with  Little  Yarmouth,  or  South  Town,  in 
Suffolk.  The  older  part,  near  the  river,  is  re- 
markable for  the  number  of  narrow  lanes  at 
right  angles  to  the  main  streets,  known  as  the 
"rows."  Between  the  older  part  of  the  town 
and  the  sea  is  the  modern  part,  with  a  marine 
parade  and  other  attractions.  The  parish  church, 
founded  in  iioi,  js  a  very  large  building,  and 
the  market-place  is  also  of  great  size.  There 
are  a  fine  town-hall,  a  large  custom-house,  a 
fine  library  and  museum,  borough  jail,  a  lofty 
Nelson  monument,  ro^al  hospital,  royal  naval 
lunatic^  asylum,  amiarium,  two  fine  piers,  and 
an  ancient  jetty.  The  quay  stretches  along  the 
river  upward  of  a  mile.  The  harbor  is  in  the 
Yare,  and  is  accessible  by  vessels  drawing  18  or 
19  feet.  Immediately  off  Yarmouth,  and  paral- 
lel to  the  shore,  is  a  great  range  of  sand-banks, 
between  which  and  the  land  is  the  safe  anchor- 
age of  Yarmouth  Roads.  Yarmouth  is  a  great 
seat  of  the  English  herring-fishery,  in  which 
about  300  vessels  and  3,000  hands  belonging  to 
the  port  are  employed ;  many  hands  are  likewise 
engaged  in  the  mackerel  fishery,  and  in  that  for 
cod  and  other  whitefish.  Many  of  the  fish  are 
cured,  the  cured  herrings  known  as  "Yarmouth 
bloaters*  being  celebrated.  There  are  malting- 
houses,  boat-building  yards,  rope-works,  silk- 
crape  factories,  trawl-net  works,  etc.  Yarmouth 
has  risen  into  considerable  importance  as  a 
watering-place. 

Yam,  any  textile  before  woven  into  cloth. 
Cotton  yam  is  numbered  according  to  the  num- 
ber of  hanks  contained  in  a  pound  of  7,000 
grains.  Each  hank,  or  skein,  measures  840 
yards.  Worsted  yarn  has  560  yards  to  the 
skein ;  woolen  yarn  has  1,600  yards  to  the  skein 
or  run.  Linen  yam  is  wound  upon  reels,  and 
made  up  into  leas,  hanks,  and  bundles.  Flax 
and  jute  yarn  is  numbered  according  to  the 
number  of  leas  of  300  yards  per  pound. 

Yaroslav,  ya-ro-slav',  or  J[aroslav,  Russia, 
(i)  a  city,  capital  of  the  province  of  Yaroslav, 
at  the  confluence  of  the  Kotorost  and  Volga 
rivers,  173  miles  northeast  of  Moscow.  It  is  the 
see  of  an  archbishop.  The  Uspenskij  Cathedral 
was  begun  in  1215,  and  there  are  numerous 
other  old  churches,  several  monasteries,  schools, 
gymnasia,  a  theological  seminary,  and  a  lyceum 
with  a  law  faculty.  The  left  bank  of  the  Volga 
is  the  suburban  and  residential  portion  of  the 
city  and  contains  many  beautiful  dwellings.  The 
city  is  largely  engaged  in  manufacturmg  and 
commerce,  the  right  bank  of  the  Volga  being 
lined  for  two  miles  with  quays.  There  are  nu- 
merous cotton  and  linen  mills,  silk  factories, 
and  bell  foundries.  The  village  of  Velikoje 
Selo,  included  in  the  city,  is  the  centre  of  the 
linen  manufacture  of  Russia,  and  has  an  annual 
output  valued  at  $3,000,000.     Pop.  ^Do..t  Sd.ooo. 


(2)  The  province  has  an  area  of  13,751  squart 
miles,  and  is  bounded  by  the  provinces  of  Nov- 
gorod, Vologda,  Kostroma,  Vladimil,  and  Tver. 
The  surface  is  level  and  well  watered  by  the 
Volga  and  its  tributaries,  the  Mologa  and  Shek- 
sma.  The  western  portion  has  numerous  ponds 
and  marshes,  the  largest  being  Lake  Nero,  near 
Rostov,  from  which  the  Weska  flows.  The 
Volga  IS  connected  with  the  Neva  by  two  canals, 
through  which  considerable  commerce  is  carried 
on.  Market  gardening,  timber  cutting,  mining, 
and  manufacturing  are  the  chief  occupations. 
There  are  extensive  linen  and  cotton  mills,  and 
factories  for  the  manufacture  of  chemicals,  tna- 
chinery,  metal  ware,  flour,  tobacco,  and  spirits, 
making  Yaroslav  one  of  the  principal  manufac- 
turing provinces  of  Russia.  Considerable  com- 
merce IS  carried  on  by  the  two  railway  lines, 
the  Rybinsk-Saint  Petersburg  and  the  Yaroslav- 
Moscow- Vologda. 

Yarra-Yarra,  ya'ra-ya'ra,  Australia,  the 
river  of  Victoria  on  which "  Melbourne  (q.v.) 
stands.  It  is  about  100  miles  long,  but  is  not 
navigable  above  Melbourne,  owing  to  its  falls. 

Yarrell,  yar'el,  William,  English  natural- 
ist: b.  London  June  1784;  d.  Yarmouth.  Nor- 
foll^  1  Sept  1856.  Led  to  note  carefully  the 
habits  of  birds  and  fishes  in  1825  he  sent  bis 
first  contribution  to  the  *2!oological  Journal,*  a 
notice  of  some  rare  British  birds  observed  in 
the  years  1823-5.  The  same  year  he  became 
a  member  of  the  Linnsean  Society,  to  whose 
'Transactions*  he  repeatedly  contributed  inter- 
esting papers  on  the  subject  of  birds,  and  in 
1849  became  its  vice-president.  His  chief  work 
is  his  'History  of  British  Birds*  (1839-43,  4th 
revised  edition  1881-5).  He  also  published 
<The  History  of  British  Fishes*   (1835-6). 

Yarrow,  ySr'o,  Harry  Crficy,  American 
physician:  b.  Philadelphia,  Pa.,  19  Nov.  1840. 
He  was  graduated  from  the  medical  department 
of  the  XJniversity  of  Pennsylvania  in  1861, 
and  during  the  Civil  War  served  as  surgeon  of 
the  5th  Pennsylvania  cavalry.  He  was  surgeon 
and  naturalist  in  the  expedition  to  explore  the 
territory  west  of  the  looth  meridian,  ahd  has 
been  acting  assistant  surgeon  of  the  United 
States  army  for  more  than  30  years.  He  is 
the  author  of  'Introduction  to  the  Study  of 
Mortuary  Customs  Among  North  American  In- 
dians,* and  various  biological  and  ethnological 
monographs. 

Yarrow,  Scotland,  a  celebrated  pastoral 
stream  in  Selkirkshire,  which  rises  at  Yarrow 
Cleugh, 'and,  running  east  a  few  miles,  forms 
a  beautiful  lake,  called  the  Loch  of  the  Lowes, 
which  discharges  its  water  into  St.  Mary's  Loch. 
Issuing  from  the  latter,  the  river,  after  a  course 
of  16  miles  through  the  district  of  Ettrick  For- 
est, flows  into  the  Ettrick  near  Selkirk.  It  is 
famous  in  Scottish  song,  and  has  been  cele- 
brated in  poems  by  Scott,  Wordsworth,  and 
others. 

Yarrow,  an  erect,  hairy  composite  herb 
(Achillea  millefolium),  sometimes  called  milfoil. 
The  terminal  corymbs  of  small  white,  or  occa- 
sionally rose-colored  flowers,  are  large,  com- 
pound, and  fastigiate.  The  leaves  are  from  two 
to  four  inches  long,  and  are  cut  into  numerous 
fine  segments,  which  are  very  pubescent.  Yar- 
row is  a  common  plant  of  roadsides,  and  has 
been  introduced  from  Europe.  It  has  been  used 
for  a  long  time  as  a  tonic  and  astringent,  and 
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enters  wto  an  ointment  for  dressing  wounds. 
Several  species  of  Achillea  are  garden  plants. 
Sprigs  of  yarrow  plucked  from  a  young  man's 
grave,  by  lovevtick  maidens,  who  repeat  mean- 
time a  mystic  formula,  are  expected  to  invoke 
the  images  of  their  lovers,  in  dream. 

Yarumal,  ya-roo-mal',  Colombia,  a  town 
in  the  department  of  Antioquia,  on  the  Cauta, 
50  miles  northeast  of  Medellen.  Gold  mining 
and  stock-raising  are  the  chief  industries.  Pop. 
est.  9,000. 

Yataghan,  yat'a-gan,  the  Turkish  name 
for  a  sort  of  dagger-like  sabre  with  double- 
curved  blade,  about  two  feet  long,  the  handle 
without  a  cross-guard,  much  worn  in  Moham- 
medan countries. 

Yates,  yats,  Edmund,  English  journalist 
and  author :  b.  Edinburgh  3  July  1831 ;  d.  Lon- 
don 20  May  1894.  After  a  secondary  education 
he  obtained  a  post  in  the  secretary's  department 
of  the  general  post-office  (1847),  and  in  1862 
became  head  of  the  missing-letter  department. 
Meanwhile  he  was  also  active  in  various  lit- 
erary work, —  writing  dramatic  critiques  for  the 
<Court  Journal'  and  the  Daily  News,  contribut- 
ing to  numerous  periodicals,  editing  short-lived 
humorous  journals  ('Comic  Times,*  'The 
Train*),  and  doing  some  successful  farces.  In 
1858  he  became  editor  of  <Town  Talk,*  in  which 
he  soon  made  an  attack  on  Thackeray  which 
resulted  in  his  expulsion  from  the  Garrick  Club ; 
in  i860  acting  editor  of  'Temple  Bar,*  of  which 
he  was  editor-in-chief  in  1863-7;  and  for  a  time 
was  also  editor  of  'Tinsley's  Magazine.*  Among 
his  subsequent  ventttres  were 'Time:  A  Monthly 
Miscellany*  (i879-«4),  and  'The  World.*  He 
lectured  in  the  United  States  in  1872,  and  in 
that  year  withdrew  from  the  post-office  depart- 
ment. The  best  of  his  works  in  fiction  are 
probably  'Broken  to  Harness*  (1864),  originally 
published  in  'Temple  Bar,*  and  'Black  Sheep* 
(1867).  His  'Edmund  Yates:  His  Recollec- 
tions and  Experiences*  (1884;  4th  ed.  1885) 
contains  much  interesting  material. 

Yates,  Lorenzo  Gordin,  American  natural- 
ist: b.  England  8  Jan.  1837.  He  came  to  the 
United  States  in  1853,  and  after  teaching  m 
Wisconsin,  he  latfer  studied  medicine  and  den- 
tistry. He  served  in  the  geological  survey  of 
California  under  Prof.  J.  D.  Whitney  (q.v.), 
and  had  charge  of  the  scientific  department  of 
the  Froebel  Institute,  Los  Angeles,  Cal.  He 
has  published  'California  Digest  of  Masonic 
Law'  (1867);  'Charm  Stones*  (1886);  'The 
Ferns  of  Ceylon*  (1887)  ;  'Notes  on  Hawanan 
Ferns'  (1887);  'The  Channel  Islands*  (1890); 
'The  Mollusca  of  Santa  Barbara  County  and 
New  Shells  from  the  Santa  Barbara  Channel* 
(1890);  'All  Known  Ferns*;  'Aboriginal 
Weapons  of  California*  (1900);  'Prehistoric 
California*    (1903). 

Yates,  Richard,  American  politician:  b. 
Warsaw,  Ky.,  18  Jan.  1818;  d.  St.  Louis,  Mo., 
27  Nov.  1873.  He  was  graduated  at  Illinois 
College,  Jacksonville,  in  1838.;  practised  law  at 
Springfield,  III.,  sat  in  the  State  legislature 
1842-9,  and  was  sent  to  Congress  as  a  Whig  in 
1850.  In  i860  and  1862  he  was  governor  of 
Illinois.  He  was  a  strong  opponent  of  slavery, 
and  an  ardent  supporter  of  the  government  dur- 
ing the  Civil  War,  taking  an  active  part  in 
the   organization    of   volunteer    regiments.    He 


was  United  States  Senator  in  1865-71,  and  after' 
ward  United  States  railroad  commissioner. 

Yates,  Richard,  American  politician,  son 
of  the  preceding:  b.  Jacksonville,  III.,  12  Dec. 
i860.  He  was  graduated  from  Illinois  College 
in  1880  and  from  the  '".w  department  of  the 
University  of  Michigan  in  1884.  After  being 
city  attorney  of  his  native  place,  1885-91,  he  was 
county  judge  of  Morgan  County,  111.,  _  1894-7, 
and  collector  of  internal  revenue  at  Springfield, 
111.,  1897-1900.  In  1901  he  was  elected  governor 
on  the  Republican  ticket  of  Illinois  for  the  term 
ending  1905. 

Yates,  Robert,  American  statesman  and 
jurist:  b.  Schenectady,  N.  Y.,  17  March  1738; 
d.  Albany  9  Sept  1801.  He  was  educated  and 
studied  law  in  New  York,  and  after  his  admis- 
sion to  the  bar  (1760)  settled  in  Albany,  where 
at  the  commencement  of  the  Revolutionary 
troubles  he  was  a  member  of  the  committee  of 
public  safety  (1775).  In  1775-7  a  member  of 
the  provincial  congress  of  New  York.  He  was 
a  member  of  the  convention  that  framed  the 
constitution  of  the  State  (1776),  in  1777  was 
appointed  judge  of  the  supreme  court  of  New 
York,  and  in  1787  was  a  member  of  the  conven- 
tion that  framed  the  Constitution  of  the  United 
States.  His  notes  of  the  secret  proceedings  and 
debates  of  this  convention  were  printed  after 
his  death  (1839).  In  1790  he  was  appointed 
chief  justice  of  the  State  of  New  York.  On  his 
retirement  from  the  bench  in  1798  he  was  ap- 
pointed a  commissioner  to  settle  disputed  titles 
to  lands  in  the  "Military  Tract"  with  Massachu- 
setts and  Connecticut. 

Yates,  William,  English  Baptist  mission- 
ary: b.  Loughborough,  Leicestershire,  15  Dec. 
1792;  d.  at  sea  3  July  1845.  He  studied  for 
the  Baptist  ministry  at  Bristol  College,  was 
ordained  in  1814,  and  sailed  for  Calcutta  the 
next  year.  He  settled  at  Serampore,  preaching 
for  a  time  and  subsequently  devoted  himself  en- 
tirely to  translation.  He  translated  the  whole 
Bible  into  Bengalee;  the  New  Testament,  the 
Pentateuch,  Job,  the  Psalms,  the  Proverbs,  the 
Song  of  Solomon,  Ecclesiastes,  Isaiah,  and  Dan- 
iel into  Sanskrit;  and  the  New  Testament  into 
Hindee  and  Hindustanee.  He  also  prepared  in 
Sanskrit  a  dictionary,  g^rammar,  vocabulary, 
several  school  books,  and  an  expurgated  edition 
of  the  'Hitopadesa*  and  'Nalodaya,*  numerous 
school  bo-jks  in  Hindee,  Hindustanee,  Arabic, 
and  Bengalee;  and  translations  of  Bunyan's 
'Pilgrim's  Progress*  and  Baxter's  'Call  to  the 
Unconverted.* 

Yates  Centre,  Kan.,  city,  county-seat  of 
Woodson  County;  on  the  Missouri  Pacific  and 
the  Atch'son,  T.  &  S.  F.  R.R.'s ;  about  90  miles 
east  by  north  of  Wichita.  It  is  in  a  productive 
farming  region.  It  has  industries  connected 
with  farm  and  dairy  products,  stock-raising,  and 
marketing  of  wheat,  corn,  and  fruit.  There  are 
six  churches,  a  high  school,  graded  elementary 
schools,  and  a  school  library.  It  has  two  banks, 
one  national  and  one  state.  Pop.  (1890)  1,303; 
(1900)   l.'534;  (1010)   1.910. 

Yawl,  a  small  ship's  boat,  usually  rowed 
by  four  or  six  oars ;  a  jolly-boat ;  also  a  sailing 
boat  similar  to  a  cutter,  but  having  a  small  sau 
at  the  stern. 

Yawning,  or  Gaping,  an  involuntary  and 
wide  opening  of  the  mouth  and  inhalation  ot, 
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breath,  generally  produced  by  weariness  or  an 
inclination  to  sleep,  sometimes  by  hunger,  sym- 
pathy, etc.  It  often  precedes  the  fit  in  some 
intermittent  fevers,  hysteria,  and  spasmodic 
asthma,  and  in  some  instances,  by  the  frequency 
of  its  recurrence,  becomes  a  real  disease.  Per- 
sons suffering  from  heart  disease  may  be  liable 
to  yawning  fits.  It  is  supposed  by  some  to  be 
determined  by  an  interruption  of  the  pulmonary 
circulation.  Yawning  is  performed  by  expand- 
ing the  chest,  by  extending  the  lungs,  by  draw- 
ing in,  gradually  and  slowly,  a  large  Quantity 
of  air,  and  gradually  and  slowly  expiring  it 
after  it  has  been  retained  for  some  time,  the 
muscles  of  the  chest  being  restored  to  their  nat- 
ural state.  Its  effect  upon  the  muscles  brought 
into  play  is  sometimes  very  restful.  When 
yawning  is  troublesome,  long,  deep  respiration, 
or  drawing  in  the  air  at  long  intervals,  relieves 
it    It  often  seems  "contagious." 

Yaws,  a  disease  occurring  in  Africa, 
America,  Samoa,  Java,  and  tropical  regions  in 
many  parts  of  the  world.  It  is  almost  wholly 
confined  to  the  African  races.  It  is  character- 
ized by  cutaneous  yellowish  tumors,  numerous 
and  successive,  gradually  increasing  from  specks 
10  the  size  of  a  raspberry,  one  at  length  grow- 
ing larger  than  the  rest;  core  a  fungous  ex- 
crescence; fever  slight,  and  probably  irritative 
merely.  It  is  contagious,  and  cannot  be  com- 
municated except  by  the  actual  contact  of  yaw 
rnatter  to  same  abraded  surface,  or  by  inocula- 
tion, which  is  sometimes  effected  by  files.  It  is 
also  called  framboesia,  from  the  French  fram- 
boise, a  raspberry.  Some  regard  it  as  a  form  of 
syphilis. 

Yazd,  yazd.    See  Yezo. 

Yazoo,  ya'zoo  (an  Indian  word  meaning 
•River  of  Death*),  a  river  in  Mississippi, 
formed  by  the  junction  of  the  Yallobusha,  Tal- 
lahatchie, and  several  bayous  thrown  out  by 
the  Mississippi  River  in  the  northwestern  part 
of  the_  State.  Its  general  direction  is  south- 
west ;  it  is  a  deep,  sluggish  stream ;  the  total 
course  of  nearly  300  miles,  and  is  very  irregu- 
lar. It  enters  the  Mississippi  about  11  miles 
above  Vicksburg.  It  is  navigable  all  the  year. 
The  Tallahatchie  River  receives  part  of  its 
waters  from  the  Mississippi;  so  that  small  boats 
from  the  Mississippi  can  enter  the  Yazoo  at  its 
source  and  re-enter  the  Mississippi  not  far  from 
Vicksburg. 

Yazoo  City,  Miss.,  city,  county-seat  of 
Yazoo;  on  the  Yazoo  River,  and  on  the  Yazoo 
&  Mississippi  Valley  (Illinois  Central)  Rail- 
road; about  44  miles  northwest  of  Jackson  and 
60  miles  northeast  of  _  Vicksburg.  It  is  in  a 
fertile  agricultural  region  in  which  the  chief 
products  are  cotton,  farm  products,  and  lum- 
ber. The  chief  industrial  establishments  are 
cotton  factory,  lumber  mill,  cottonseed-oil  mills, 
cotton  gins,  cotton  compresses,  machine  shops, 
and  brick,  lumber,  ice,  and  coal  yards.  The 
principal  public  buildings  are  the  county  court- 
house, opera  house,  and  library.  There  are  five 
church  buildings  valued  at  $100,000,  and  eight 
churches,  for  colored  persons,  valued  at  $40,000. 
The  educational  institutions  are  Saint  Clara's 
Academy  (R.  C),  and  public  schools  for  both 
races.  The  three  banks  have  a  combined  capi- 
tal of  $300,000 ;  and  the  annual  business  amounts 
to  $3,500,000.  The  government  is  vested  in  a 
mayor  and  a  council  of  eight  members,  four  of 


whom  are  elected  each  year.  Yazoo  Chy  was 
settled  about  1820.  In  1830  it  was  incorpo- 
rated, and  in  1840  chartered  as  a  city.  In  1904 
the  city  suffered  heavily  from  fire;  practically 
all  the  business  portion  was  destroyed;  every 
one  of  the  five  churches,  the  city-hall  and 
Masonic  Hall  were  also  burned;  the  loss  was 
estimated  between  $1,000,000  and  $2,000,000. 
Pop.  (1900)  4,944;  (1910)  6,796- 

J.  G.  McGuiRE, 
Editor  '^  Yazoo  City  Herald? 

Yazoo  City,  Military  Operations  at  and 
near.  Yazoo  City  was  chosen  by  the  Con- 
federates as  a  site  for  a  navy  yard,  at  which 
were  constructed  some  formidable  iron-clads. 
Upon  Gen.  Grant's  approach  to  Vicksburg  from 
the  rear,  in  May  1863,  the  Confederates  aban- 
doned Haynes'  Bluff,  near  the  mouth  of  Yazoo 
River,  upon  which  Lieut.-Commander  John  G. 
Walker,  of  the  United  States  navy,  went  up  the 
river  with  a  small  gunboat  fleet  to  destroy  all 
the  works  at  Yazoo  City.  As  the  expedition 
approached  the  city,  Lieut.  Isaac  N.  Brown,  of 
the  Confederate  navy,  set  fire  to  and  destroyed 
three  powerful  rams  which  he  had  nearly  com- 
pleted, and  upon  which  the  Confederates  were 
placing  great  reliance.  Walker  set  fire  to  every- 
thing else  of  a  public  character,  including  the 
navy  yard,  containing  five  saw-mills,  planing- 
mills,  machine-shops,  etc.,  and  the  expedition 
then  returned.  Early  in  June,  Kimball's  Union 
division  was  sent  up  the  Yazoo  to  destroy  the 
railroad  bridge  over  the  Big  Black  near  Canton ; 
but  upon  arriving  at  Mechanicsburg  Kimball 
found  a  large  Confederate  force  in  his  front  at 
Yazoo  City  and  Liverpool,  and  as  the  river,  on 
which  he  depended  for  supplies,  was  rapidly 
falling,  he  returned  to  Haynes'  Bluff.  After 
the  surrender  of  Vicksburg  a  report  reached 
Gen.  Grant  that  Gen.  J.  E.  Johnston  was  forti- 
fying Yazoo  City,  and  that  a  number  of  steam- 
ers were  at  the  place,  employed  in  supplying  his 
troops.  A  naval  and  military  expedition  was 
organized  to  capture  or  destroy  the  steamers  and 
take  the  place.  Four  vessels,  under  Lieut.-Com- 
mander Walker,  and  5,000  men  under  Gen.  F.  J. 
Herron,  in  transports,  went  up  the  Yazoo  from 
Haynes'  Bluff  12  July,  and  approached  Yazor> 
City  at  noon  next  day;  the  Confederates  were 
reported  in  force,  and  the  iron-clad  gunboat 
De  Kalb  was  pushed  ahead  and  opened  her  guns 
to  ascertain  the  number  and  position  of  the 
enemy's  guns.  The  Confederates  had  a  battery 
of  six  heavy  guns  and  the  town  was  held  by 
the  29th  North  Carolina  infantry.  Finding  the 
defenses  formidable.  Walker  dropped  back  and 
notified  Herron,  who  at  once  landed  his  troops 
and  a  combined  attack  was  made.  After  a 
slight  skirmish  on  shore  the  Confederates  fled, 
previously  setting  fire  to  four  large  steamers. 
Six  heavy  guns  and  one  steamer  fell  into  Union 
hands.  Herron  captured  nearly  300  prisoners. 
While  the  De  Kalb  was  moving  slowly  along 
and  firing  on  the  enemy,  she  ran  on  a  torpedo, 
and  sank  in  15  minutes.  All  on  board  were 
saved.  Herron  destroyed  all  public  property, 
captured  about  2,000  bales  of  cotton,  and  re- 
turned to  Vicksburg  on  the  21st. 

On  3  Feb.  1864,  in  co-operation  with  Gen. 
Sherman's  Meridian  expedition  (q.v.),  a  com- 
bined expedition  of  gunboats  and  transports 
with  troops  was  sent  up  the  Yazoo  River  from 
Vicksburg,  with  instructions  for  the  gunboats 
to  explore  Yazoo  and  Sunflower  rivers  and  all 
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their  tributaries.  The  guntx>ats  were  five  in 
number,  under  command  of  Lieut-Commander 
Owen,  United  States  navy.  Five  transports 
conveyed  the  nth  Illinois  and  8ih  Louisiana 
(colored)  infantry  and  35  colored  cavalry,  in 
all  982  men,  under  command  of  Col.  James  H. 
Coates,  who  was  instructed  to  reconnoitre  above 
Yazoo  City  and  to  obtain  com  and  forage  on 
the  Sunflower  or  on  the  Yazoo,  and  also  to 
«eize  at  least  1,000  bales  of  cotton  and  to  destroy 
all  flats  or  boats  used  to  cross  from  the  east  to 
the  west.  From  its  start  the  expedition  was 
annoyed  by  Gea  L.  S.  Ross,  who,  with  a  bri- 
gade of  about  1,200  men,  was  guarding  the 
Yazoo  River  and  the  Mississippi  Central  rail- 
road, and  who,  on  the  3d,  opened  fire  with  artil- 
lery upon  one  of  the  gunboats  when  near  Liver- 
pool Heights.  Coates  landed  his  men,  had  an 
indecisive  fight  with  Ross  in  which  he  lost  6 
]<illed,  21  wounded,  and  8  missing,  and  at  night 
withdrew  to  his  transports.  Next  morning  the 
■expedition,  under  fire  of  Ross'  artillery  and 
musketry,  passed  up  the  river,  the  gunboats 
-clearing  the  way  to  within  four  miles  of  Yazoo 
City,  where  it  remained  until  the  6th,  when  two 
gunboats,  having  been  ordered  to  reconnoitre, 
reported  that  the  place  was  occupied  in  force, 
with  five  guns  in  position  and  another  in  course 
of  erection.  The  guns  opened,  two  shots  taking 
■effect  on  one  of  the  gunboats,  and  the  gunboats 
and  transports  fell  down  the  river  below  Satar- 
tia,  where,  on  the  morning  of  the  7th,  Coates 
disembarked  his  entire  command,  drove  back 
some  Confederate  skirmishers,  and  at  night 
withdrew  to  his  transports.  On  the  8th  the 
expedition  again  pushed  up  the  river,  two 
gunboats  passed  the  city  and  the  transports 
landed  their  men  within  a  mile  of  it.  Next  day 
Coates  took  possession  of  the  city,  and  on  the 
nth  moved  up  the  river,  arriving  at  Greenwood 
on  the  14th,  where  he  remained  until  the  19th, 
gathering  cotton,  corn,  and  forage.  He  then 
received  orders  to  fall  back  to  Yazoo  City.  On 
the  28th  when  within  six  miles  of  the  place 
he  ordered  his  small  force  of  cavalry  to  move 
in  rear  of  the  city  and_  take  possession  of  all 
roads  leading  out  of  it.  That  afternoon  he 
landed  at  Yazoo  City  and  took  position  in 
some  redoubts  commanding  the  roads.  Major 
Cook,  with  50  colored  cavalry,  was  sent  to- 
ward Benton.  When  nearly  six  miles  out  Cook 
ran  into  Ross'  brigade,  by  which  he  was 
roughly  handled  and  pursued  nearly  to  the 
city.  losing  8  killed,  35  wounded,  and  10  miss- 
ing. Coates'  pickets  were  much  annoyed  and 
on  <he  morning  of  5  March  were  driven  in. 
Ross  had  been  joined  by  Gen.  R.  V.  Richard- 
son's Tennessee  brigade  of  about  600  men,  and 
at  10  o'clock  the  two  brigades,  about  1,600 
men,  making  a  determined  attack,  forced  por- 
tions of  the  Union  line  and  gained  the  streets 
of  the  town.  At  the  same  time  they  used  ar- 
tillery upon  the  redoubt,  on  the  Benton  road 
beyond  the  town,  which,  with  the  adjacent  rifle- 
pits,  was  held  by  a  part  of  Coate's  command 
and  repulsed  all  Confederate  effort  to  carry. 
At  2  P.M.  Coates,  with  those  who  were  not 
in  the  redoubt,  made  a  charge  through  the 
streets  and  the  Confederates  withdrew  and  gave 
up  the  attempt  upon  the  redoubt.  The  Union 
loss  in  the  engagement  was  IQ  killed,  80  wound- 
ed, and  18  missing.  The  Confeflerate  loss  was 
6  killed  and  51  wounded.    On  the  evening  of 


the  6th  Coates  started  on  his  return  to  Vicks- 
burg.  He  took  with  him  over  1,700  bales  of 
cotton,  and  much  corn  and  forage.  The  total 
loss  of  the  expedition  was  31  killed,  121  wounded, 
and  31  missing. 

On  19  April  1864  a  small  detachment  of  a 
colored  brigade,  under  command  of  Col.  H.  Sco- 
field  marched  from  Vicksburg  for  Yazoo  City 
and  two  gunboats  went  up  the  river  to  co-oper- 
ate in  an  attack  on  the  ci^.  Scofield  skirmished 
sharply  with  a  part  of  Gen.  Wirt  Adams'  bri- 
gade and  on  the  night  of  the  20th  bivouacked 
IS  miles  below  the  city.  On  the  22d  the  gun- 
boat Petrel  in  attempting  to  run  past  Yazoo 
City,  in  order  to  fire  upon  the  works  from  above, 
was  fired  upon  by  a  section  of  artillery  and  a 
detachment  of  sharpshooters  of  Adams'  brigade. 
The  men  were  driven  from  the  guns,  the  crew 
from  the  boat,  and  most  of  them  captured,  in- 
cluding Acting  Master  McElroy.  The  Confed- 
erates seized  the  boat,  removed  her  eight  guns, 
and  burned  her.  Next  morning  the  expedition 
returned  to  Vicksburg.  £.  A.  Carman. 

Yazoo  Fraud,  The,  a  name  given  to  the 
sale  of  lands  in  the  western  part  of  Georgia  by 
a  corrupt  legislature,  to  certain  large  companies 
in  1789.  This  action  caused  great  excitement 
and  bitter  controversy  until  settled  by  the  United 
States  Supreme  Court  in  1810.    See  Georgia. 

Ya200  Pass  and  Steele's  Bayou  Expedi- 
tions. In  the  Civil  War  after  the  battle  of 
Chickasaw  Bayou,  29  Dec.  1862,  and  the  cap- 
ture of  Arkansas  Post,  11  Jan.  1863,  Gen.  Grant 
ordered  the  army  to  Young's  Point  and  Milli- 
kin's  Bend,  where  he  took  command  in  person 
30  January.  Work  on  the  projected  canal  across 
the  peninsula  opposite  Vicksburg  was  pushed, 
but  on  4  February  Grant  questioned  its  suc- 
cess, and  began  to  look  for  other  routes  by 
which  the  army  could  reach  the  high  ground 
either  north  or  south  of  Vicksburg.  Two 
projects  were  considered.  One  involved  cutting 
away  from  the  Mississippi  into  Lake  Providence 
from  a  point  70  miles  above  Vicksburg.  This 
lake,  a  former  bed  of  the  river,  was  con- 
nected by  Bayou  Baxter  with  Bayou  Macon, 
a  navigable  stream,  which  led  to  the  Tensas, 
thence  into  the  Washita,  and  finally  into  the 
Red  River.  Thus  it  was  hoped  the  army  could 
be  transported  to  the  lower  Mississippi  to  co- 
operate with  Banks  against  Port  Hudson.  It 
is  470  miles  by  the  main  river  from  Lake  Provi- 
dence to  the  mouth  of  Red  River,  and  much 
farther  by  the  winding  bayous.  Upon  the  cut- 
ting of  the  levee  at  Lake  Providence  the  water 
from  the  river  flowed  in  rapidly  and  the  six 
miles  of  the  lake  beyond  were  soon  available. 
But  Bayou  Baxter  was  found  choked  for  miles 
with  fallen  trees  and  a  thick  growth  of  timber 
overhanging  it.  Gen.  McPherson's  entire  corps 
was  engaged  for  some  time  in  attempting  to 
open  this  channel  and  those  below  it.  In  March 
this  project  was  abandoned. 

On  the  east  side  of  the  river,  a  few  miles 
below  Helena,  was  Yazoo  Pass.  This  had 
formed  the  old  route  of  river  steamers  through 
the  Coldwater  to  the  Tallahatchie,  and  the  Yal- 
labusha  to  Yazoo  City,  but  it  had  been  closed 
for  some  years  by  a  strong  levee.  By  reopening 
this  route  it  was  believed  to  be  possible  to  reach 
the  high  ground  on  the  Yazoo  bluffs  north  of 
Vicksburg.    This    Yazoo    Pass    plan    promised 
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greater  success  than  the  Lake  Providetice 
scheme.  Under  Lieut.-Col.  Wilson  of  the  engi- 
neers, later  Maj.-Gen.  James  H.  Wilson,  the 
levee  was  cut  4  February,  a  way  was  cleared  to 
the  Coldwater,  and  the  Pass  opened  to  naviga- 
tion on  the  24th.  Brig.-Gen.  Ross,  with  4,500 
men,  was  ordered  into  the  pass  upon  light  draft 
transports,  and,  preceded  by  gunboats,  pene- 
trated by  that  stream  to  the  Tallahatchie,  and 
thence  to  the  Yallabusha,  where  the  expedition, 
after  an  advance  of  225  miles,  was  stopped  10 
March  by  Fort  Pemberton,  near  the  juncture  of 
the  last  named  streams.  It  was  a  strong  work 
in  a  bend  which  commanded  both.  The  fort 
was  found  to  be  so  situated  that  in  this  time  of 
high  water  neither  troops  nor  gunboats  could 
reduce  it.  As  it  stood  only  a  few  feet  above 
the  water,  attempts  were  made  to  flood  it  by 
cutting  the  levee  at  Austin  above  Helena,  and 
widening  the  cut  into  Yazoo  Pass.  These  were 
unsuccessful.  The  expedition,  after  several  at- 
tempts on  the  fort,  withdrew.  On  the  way  back 
a  reinforcement  under  Gen.  Quimby  was  met, 
and  this  officer  ordered  a  return  to  Fort  Pem- 
berton for  further  efforts.  He  soon  became 
satisfied  that  the  fort  could  not  be  reached,  and 
ordered  final  withdrawal.  The  gunboats  could 
not  turn  in  the  narrow  channels  and  were  forced 
to  back  out  over  a  large  part  of  the  route.  Gen. 
McPherson's  corps  had  been  ordered  into  the 
pass,  but  was  delayed  for  lack  of  light  draft 
transports,  and  later  the  intended  movement  of 
the  army  bjr  that  route  was  abandoned.  Mean- 
time the  Confederates  had  gathered  a  strong 
land  force  under  W.  W.  Loring,  which  became 
first  harassing  and  soon  after  most  threatening. 
Sherman,  preceded  by  five  gunboats  of  Admiral 
Porter's  fleet,  was  despatched  in  haste  through 
Steele's  Bayou,  by  which  route  it  was  hoped  he 
could  reach  the  Yazoo,  relieve  Ross,  then  sup- 
posed to  be  in  danger  of  capture,  and  at  the 
same  time  find  a  practical  way  for  the  army  into 
the  Yazoo.  Sherman  had  a  winding  and  difli- 
cult  route  of  150  miles  before  he  could  reach 
that  stream.  From  Steele's  Bayou,  which  he 
entered  at  Eagle  Bend,  he  passed  to  Black 
Bayou,  and  thence  to  Deer  Creek.  This  opened 
into  Rolling  Fork  by  which  he  could  enter  the 
Big  Sunflower,  and  by  this  stream  reach  the 
Yazoo.  Even  with  the  tremendous  energy  of 
his  advance  Sherman  was  barely  in  time  to  save 
the  gunboats  which  had  been  attacked  in  Deer 
Creek  by  land  forces,  and  were  so  hard  pressed 
that  Admiral  Porter  was  considering  the  blow- 
ing up  of  his  fleet  and  retreating  with  his  crews 
through  the  swamps.  These  several  attempts 
through  the  bayous  east  and  west  of  the  river 
had  been  carried  on  over  hundreds  of  miles  and 
against  the  most  formidable  obstacles  of  flooded 
country,  dense  forests,  and  heavily  obstructed 
Streams.  They  were  finally  abandoned,  and  the 
army  reassembled  at  Miilikin's  Bend  and 
Young's  Point.  From  this  position  the  army 
subsequently  moved  in  the  final  campaign 
against  Vicksburg.  h.  V.  Bovnton. 

Year,  the  period  in  which  the  revolution 
of  the  earth  round  the  sun,  and  the  accompany- 
ing changes  in  the  order  of  nature,  are  com- 
pleted. The  accurate  determination  of  the 
length  of  the  year,  which  required  great  know- 
ledge of  astronomy  and  exact  observations, 
could  only  be  reached  by  the  successive  efforts 
of  many  generations.    On  this  subject  see  Cal- 


ENDAS.  There  are  years  of  various  lengths,  ac- 
cording to  the  principle  adopted  in  measuring 
them.  The  sidereal  year  is  the  interval  that 
elapses  while  the  sun  moves  from  a  star  to  the 
same  star  again  (of  course  this  motion  is  only 
apparent),  a  period  the  length  of  which  is 
slightly  affected  by  nutation  (which  see),  but 
on  the  average  is  equal  to  365  days,  6  hours, 
9  minutes,  9.6  seconds.  The  tropical  or  civil 
year,  sometimes  called  the  solar  year,  is  the 
time  in  which  the  sun  moves  from  the  vernal 
equinox  to  the  vernal  equinox  again;  its  mean 
length  is  365  days,  5  hours,  48  minutes,  49.7  sec- 
onds. This  is  the  year  as  commonly  under- 
stood. On  account  of  the  precession  of  the 
e(iuinoxes  it  is  rather  shorter  than  the  true  pe- 
riod of  the  earth's  revolution.  (See  Preces- 
sion.) A  lunar  year  is  the  time  required  for 
12  revolutions  of  the  moon,  which  is  354  days, 
8  hours,  48  minutes,  37  seconds.  See  also  Day  ; 
Sidereal  Time;  Solar  Time. 

Year  and  a  Day,  a  period  of  time  fixed 
upon  by  ancient  statutes  and  common  law, 
which  must  elapse  between  the  occurrence  of 
some  event  before  the  legal  ri{^t  connected 
therewith  could  be  either  lost  or  gained.  A 
full  year  was  intended  -by  the  expression. 

Year  Book,  law  reports  of  cases  and  deci- 
sions in  England,  issued  annually  by  the  scribes 
or  clerks  of  the  courts,  from  the  time  of  Ed- 
ward II.  to  that  of  Henry  VIII.  The  name  is 
now  given  to  books  sent  out  at  the  beginning 
of  each  year  by  cities.  States,  or  countries, 
or  by  newspaper  and  other  publishers,  and  which 
incjude,  besides  an  almanac,  the  agricultural, 
political,  scientific,  and  educational  statistics  and 
chief  items  of  interest  of  the  preceding  year. 
See  Almanac. 

Yeardley,  yerd'li,  or  Yardley,  Sir  George, 
American  colonial  governor:  b.  England  about 
1580;  d.  1627.  After  seeing  service  in  the 
Netherlands  he  came  to  America  in  command 
of  Sir  Thomas  Gates'  expedition.  This  wa? 
wrecked  at  the  Bermuda  Islands,  but  he  reached 
Virginia  in  1610  and  was  acting  governor  of  the 
Virginia  colony  1616-17.  Retummg  to  England 
the  next  year  he  was  there  knighted  and  chosen 
deputy  governor  of  the  colony,  filling  the  office 
161SH21,  and  again  from  1626  till  his  death.  _  By 
his  instructions  was  summonedthe  first  legisla- 
tive assembly  ever  gathered  in  America,  the 
House  of  Burgesses. 

Yeast  is  a  micro-organism  of  the  veg^ 
table  kingdom  and  belongs  in  the  order  of 
the  Gymnoasce<g  to  the  family  of  the  Sacchar- 
omycetes,  of  which  there  are  three  classes, 
namely,  Monospora,  Saccharomyces  and  Schiso- 
saccharomyces.  The  main  characteristic  of  the 
first  class,  as  its  name  indicates,  is  that  it  only 
develops  one  spore  in  the  ascus.  Thus  far  only 
one  type,  the  Monospora  Cuspidata,  which  is 
parasitic,  in  daphniada  which  it  destroys,  has 
been  determined.  There  are  many  representa- 
tives of  the  second  class,  while  only  a  few  of  the 
third  have  up  to  the  present  time  been  identi- 
fied. The  second  class, —  the  Saccharomyces— 
is  generally  what  is  understood  under  the  term 
yeast,  not  only  in  the  brewery  but  also  in  the 
distillery  and  the  compressed  yeast  fabrication. 
Its  structure  is  very  simple;  it  consists  of  a 
single  cell,  which  has  few  distinguishing  charac- 
teristics. Each  cell  of  the  saccharomycetes  is 
more  or  less  globular  or  ovoid  in  form  and,  jusi 
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as  every  other  vegetable  cell,  consists  of  a  color- 
less, viscous  substance  (protoplasm),  a  cell- wall 
(membrane),  and  also  a  nucleus.  In  the  proto- 
plasm tliere  are  observed,  according  to  the  spe- 
cies of  the  plant  cell,  different  numbers  of 
spaces  filled  with  cell-juice,  which  are  termed 
vacuoles. 

In  young  yeast  cells  the  cell-wall,  or  mem- 
brane, is  very  thin — 04  to  o.gj* — and  has 
almost  the  same  refractive  power  as  the  proto- 
plasm which  it  surrounds.  The  membrane  is 
thickened  through  external  influences,  especially 
then  when  the  yeast-cells  must  develop  in  or 
upon  a  highly  nutritious  medium.  An  increase 
in  the  thickness  of  the  cell-wall  is  also  accom- 
panied by  greater  impermeability  and  a  corre- 
sponding decrease  in  the  fermentative  capability 
of  the  cell.  Through  the  action  of  acids  or 
alkalies  upon  the  yeast  cell  the  layers  of  the 
cell-wall  can  be  shown,  which  are  two,  and 
sometimes  three,  or  even  more  in  number. 
Chemically  the  membrane  of  the  yeast  cell  con- 
sists of  cellulose  (erythro  and  achroo-cellulose), 
pectinic  compounds,  and  plasmatic  components, 
for  which  reason  it  is  very  nitrogenous.  The 
cell  contents  consists  of  protoplasm  with  more 
gr  less  glycogen.  (According  to  Laurent  there 
is  32.28  per  cent  glycogen  in  the  dry  substance.) 
In  the  young  yeast  cell  the  whole  interior  is 
filled  with  protoplasm,  in  a  short  while,  how- 
ever, apparently  hollow  spaces  appear,  which 
are  filled  with  the  reserve  nourishment  neces- 
sary for  the  vitality  of  the  cells.  The  nucleus 
furnishes  the  substances  necessary  for  building 
up  the  cell,  and,  according  to  its  chemical  com- 
position, belongs  to  the  albuminoids  in  the  class 
of  the  proteids,  and  especially  to  the  nucleins. 
The  form  of  the  nucleus  varies  considerably;  in 
a  young  cell  it  is  spheroid,  flattens  out  with 
increasing  age  to  a  disk  whose  periphery  is  no 
longer  entire,  but  is  lobed ;  elliptical  shapes  were 
also  found. 

The  nucleus  is  in  some  instances  of  a  con- 
siderable size;  its  diameter  in  some  cases  being 
one  third  of  that  of  the  cell.  Concerning  the 
inner  structure  of  the  nucleus  it  was  observed 
that  the  nucleus  of  the  yeast  cell  has  a  pellicle 
as  well  as  a  nucleolus,  which  is  spheroid,  and  is 
situated  in  approximately  the  centre  of  the 
nucleus,  the  space  between  the  pellicle  and  the 
nucleolus  being  hiled  with  nucleus  plasma 
(Karyoplasma),  this  having  a  netiike  structure 
through  which  the  nucleolus  is  suspended.  One 
or  more  vacuoles  were  observed  in  several  types 
of  yeast  in  the  Karyoplasma  under  certain  con- 
ditions, especially  then  when  the  cells  were 
transferred  into  fresh  nutrient  solutions.  With 
the  beginning  of  the  propagation  of  the  cell  a 
corresponding  development  of  the  nucleus  takes 
place,  in  either  one  of  two  ways,  that  is,  the 
direct  division  (Amitosis),  or  the  indirect  divi- 
sion (Karyokinesis,  Mitosis).  The  manner  in 
which  the  nucleus  divides  itself  differs  in  the 
various  types  of  yeast.  The  yeast  cell  is  propa- 
gated in  one  of  two  ways,  either  through  exogen 
sport  formation,  budding,  or  through  endogen 
spore  formation,  the  real  sporulation. 

In  the  former  case  a  new  cell  is  detached 
from  the  parent  cell,  while  in  the  latter  the  new 
cells  (spores)  are  formed  inside  the  parent  cell, 
which  It  leaves  only  upon  complete  maturity. 
Several  recent  investigators  are  inclined  to  be- 
lieve in  the  sexuality  of  yeast,  and  close  research 


with  various  yeasts,  as  Sacch.  farinosus,  Sacch 
Bailii,  etc.,  has  been  made. 

Two  types  of  yeasts  have  in  the  course  of 
time  become  culture  plants  in  the  real  sense  of 
the  word,  through  intentional  continuous  culti- 
vation for  certain  definite  purposes.  These 
types  are  (i)  that  known  as  the  bottom  yeast 
in  the  manufacture  of  beer,  and  (2)  that  which 
is  the  cause  of  the  fermentation  of  the  top-fer- 
mented beers  and  of  the  whiskey  mash.  The  for- 
mer is  so  called  because  it  settles  in  a  thick, 
creamy  layer  upon  the  bottom  of  the  fermenting 
vat  during  the  slow  fermentation  of  lager-beers 
in  temperatures  of  40°  to  50°  F.  (4.5°  to  10°  C), 
while  the  latter  is  termed  top  yeast  because  in 
the  more  rapid  fermentation  at  54°  to  65°  F. 
(iz*  to  18°  C.)  (ale,  weissbeer,  etc.),  it  is  sep- 
arated as  a  yellowish  brown  foam,  which  is 
forced  to  the  surface  by  the  escaping  carbonic 
acid  gas.  It  is  the  last  named  species  which 
furnishes  almost  exclusively  the  material  for 
the  manufacture  of  that  product  known  as  com- 
pressed yeast. 

As  has  been  said,  there  are  a  number  of  inde- 
pendent species  of  yeast,  which  vary  not  only 
according  to  form  and  size  of  the  cell,  but  also 
according  to  the  composition  of  the  nutrient 
medium  in  which  they  live,  hence  according  to 
chemical  and  physical  properties.  Yeast  flour- 
ishes luxuriantly  only  then  when  it  finds  not 
only  qualitatively  but  also  quantitatively,  in  the 
nutrient  medium  all  the  substances  necessary 
for  its  nutrition.  The  brewer,  distiller,  etc, 
therefore  endeavors  to  produce  as  vigorous  a 
yeast  as  possible,  in  order  to  be  enabled  to  con- 
duct the  fermentation  in  the  manner  best  suiting 
his  purposes.  For  such  normal  nourishment,  it 
is  essential  that  diverse  substances  are  at  its 
disposal. 

Yeast  thrives  well  when,  besides  water,  car- 
bon in  the  form  of  sugar,  nitrogen  in  albuminous 
compounds  or  ammoniacal  salts  and  various 
mineral  components,  especially  sulphate  of  mag- 
nesia and  potassium  phosphate,  are  at  its  dispo- 
sal. If  the  necessary  nutriment  is  lacking  the 
vitality  of  the  yeast  cell  may  rest,  but  the  cell 
does  not  perish. 

Various  analytical  data  are  at  hand  in  regard 
to  the  composition  of  the  yeast.  Dumas  found 
that  the  yeast  contains : 

Per  cent 

Carbon     50.6 

H)rdrogen     7.3 

Nitrogen    15.0 

Oxygen,  sulphur,  and  phosphor 27.  i 

Mitscherlich  found  top  yeast  of  the  follow- 
ing composition: 

Per  cent 

Carbon   47.0 

H^'drogen    6.< 

Nitrogen lo.o 

Sulphur    0.6 

Oxygen     •^5.8 

The  differences  found  between  bottom  and 
top  yeasts  have  been  very  slight.  Wagner  ex- 
perimented upon  top  and  bottom  yeasts  and 
obtained  the  following  averages: 

Top  yeast  Bottom  yeast 

per  cent  per  cent 

Carbon     49-8  48.4 

Hydrogen    6.8  6.0 

Nitrogen    9.2  9.2 

Sulphur  -I-  oxygen     34.2  35.8 

A  yeast  may  have  all  the  necessary  organic 
substances  in  the  proper  form  and  amount,  yet 
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<it  will  not  flourish  if  the  salts  are  lacking.  The 
yeast  in  this  case  is  the  same  as  any  other  plant 
•organism,  which  must  perish  if  it  is  deprived 
of  its  mineral  nourishment.  Hence  a  knowl- 
-edge  of  the  requirements  of  mineral  substances 
for  a  yeast  is  of  utmost  importance,  and  many 
examinations  were  made  to  secure  data  on  this 
point.    Mitscherlich  found  in  the  ash  of 

Top  yeast  Bottom  yeast 

per  cent  per  cent 

Phosphoric  acid 53.9  59-9 

Potash    39.8  28.3 

Soda  +  magnesia    (.0  £.0 

Calcium   oxide i.o  i.o 

Silica    traces  0.0 

The  most  essential  substances  which  the 
^east  requires  for  its  sustenance  are,  accord- 
mgly,  phosphate  of  potassium  and  phosphate  of 
magnesia.  The  above  data  are  from  elementary 
analyses.  Naegeli  later  instituted  investigations 
which  should  show  the  amount  of  the  various 
combinations,  which  are  observed  in  a  yeast. 
According  to  his  observations  the  yeast,  when 
treated  with  water  until  its  soluble  components 
are  absorbed,  gives  up  to  the  water  37  per  cent 
of  the  total  weight  of  the  dried  yeast.  The 
bodies  thus  brought  in  solution  consist  of  com- 
pounds closely  related  to  vegetable  slime.  The 
amount  of  moisture  in  a  yeast  is  exceptionally 
large,  for  if  it  is  completely  dried  it  loses  83 
per  cent  of  its  weight,  so  that  in  100  parts  of 
yeast  only  17  parts  are  solid  components.  The 
mucous  part  of  the  yeast  cell,  the  protoplasm, 
.contains  more  water  than  the  membrane  which 
surrounds  it,  and  consists  chiefly  of  albumin- 
oids, and  about  2  per  cent  of  peptone.  _  Accord- 
ingly the  composition  of  the  yeast  with  8  per 
cent  nitrogen  is: 

Per  cent 

Cellulose  and   vegetable   slime 37 

Common     albumin 36 

Easily  converted  glutine  (caseinic  protein) ....         9 

Peptones  (precipitable  by  lead  acetate) 2 

Fat    5 

Ash    7 

Extractive  substances   4 

According  to  E.  C.  Hansen  of  Copenhagen, 
yeast  is  divided  into  two  groups,  the  real  Sac- 
charomycetes,  which  are  capable  of  forming 
endospores,  and  the  non-saccharomycetes,  which 
never  form  spores.  He  subdivides  the  former 
into  such  which  separate  out  sucrase  and  engen- 
der alcoholic  fermentation,  that  is,  which  vig- 
orously ferment  saccharose,  dextrose  and 
maltose,  as  brewer's  yeast;  and  such  which  fer- 
ment saccharose,  dextrose,  levulose  but  not 
maltose,  as,  for  example,  Saccharomyces  Lud- 
ivigii;  Sacch.  exiguus,  and  into  such  which  do 
not  separate  out  sucrose  and  do  not  excite  alco- 
holic fermentation,  as  Saccharomyces  tnembra- 
iKefaciens. 

The  non-saccharomycetes  Hansen  divides 
into  3  groups;  such  which  ferment  solutions  of 
dextrose  and  invert  sugar,  as  S.  Rouxii,  S.  api- 
culatus;  such  which  separate  out  no  sucrase  but 
ferment  saccharose,  maltose  and  dextrose,  as 
Monilia  Candida,  and  finally  such  which  ferment 
saccharose,  glycose,  galactose  and  lactose,  the 
lactose  yeasts.  In  practice  the  division  into 
culture  and  wild  yeasts  would  be  appropriate. 
The  yeasts  can  also  be  safely  divided  according 
to  their  power  of  attenuation,  that  is,  the  de- 
crease in  the  density  of  the  nutrient  medium  due 
4o  fermentation.  The  attenuation  reached  by  a 
yeast   in   a    diastase-free   beer    wort   has   been 


agreed  upon  as  the  limit,  and  in  accordance 
therewith  the  brewers'  yeasts  are  graded,  and 
we  have  the  Frohberg  type  with  high  attenua- 
tion, and  the  Saaz  with  low  attenuation.  Van 
Laer  has  defined  a  new  type.  Logos,  so  that  now 
we  have  the  types  Saaz- Frohberg,  and  Frohbcrg- 
Logos,  with  all  intermediate  grades.  The  nu- 
merous wine  yeasts  vary  according  to  their 
resistibility  against  heat  and  acids ;  the  amounts 
of  sugar  produced  by  them,  and  the  amount  of 
fruitesters,  which  they  impart  to  the  liquid. 
The  distillers'  yeasts,  mostly  top  yeasts,  are 
known  by  their  resistance  against  acids,  and 
foreign  ferments,  through  their  fermentative 
capability  and  the  amount  of  alcohol  developed. 

No  one  can  deny  that  yeast  induces  alcoholic 
fermentation,  but  how  this  is  accomplished  is 
still  a  matter  of  controversy.  Liebig  and  other 
chemists  maintain  that  fermentation  is  called 
forth  by  a  ferment  contained  in  the  yeast  cell, 
while  Pasteur  deems  it  the  necessary  conse- 
quence of  life  without  oxygen.  Naegeli  claims 
it  to  be  a  transferring  of  the  motion  of  mole- 
cules of  protoplasm  of  the  yeast  to  the  ferment- 
ing liquid.  Eduard  Buchner  and  Rudolf  Rapp 
of  Munich  discovered  in  the  yeast  cell  a  fermen- 
tation-inciting enzyme  —  zymase — which,  how- 
ever, can  only  induce  fermentation  once  after 
the  cell  is  completely  destroyed.  This  discovery, 
which  is  of  much  scientific  import,  has  not  yet 
been  made  applicable  in  practical  arts. 

Besides  the  culture  yeasts,  there  are  a  num- 
ber of  wild  yeasts,  which  can  produce  great 
disturbances  in  the  liquids  infected  by  them. 
In  order  to  avoid  such  infection  by  wild  yeasts 
and  also  by  bacteria,  Hansen  experimented  and 
succeeded  in  preparing  a  pure  yeast  culture, 
that  is,  a  culture  originating  from  a  single  cell. 
Such  a  culture  is  not  only  free  from  all  wild 
yeasts  and  bacteria,  but  also  can  and  does  re- 
main unchanged  as  all  cells  are  of  the  same 
nature.  A  reliable  fermentation  process  can 
only  be  obtained  by  the  use  of  one  single  type. 

Such  pure  cultures  are  variously  prepared ; 
the  oldest  and  best  known  method  is  that  of 
Hansen,  which  has  recently  been  modified  by 
Dr.  Lindner  of  Berlin  as  the  droplet-culture. 
Both  investigators  empk>y  for  the  further  devel- 
opment of  the  young  vigorous  cultures  the 
propag^ation  apparatus,  which  when  once  sup- 
plied with  an  absolute  pure  culture  can  be  used 
for  a  long  time  if  proper  care  is  observed. 
Upon  this  pure  culture  method  a  new  brewing 
process  is  based  which  permits  of  entirely  sterile 
work  from  boiling  the  beer  to  the  putting  it  on 
the  market.  This  process,  invented  by  Nathan. 
has  been  called  by  him  in  honor  of  Hansen, 
the  senior  in  the  art  of  pure  culture,  the  Han- 
sena  process.  Another  method  to  obtain  yeast 
of  a  high  degree  of  purity  is  that  in  which  a 
mixture  of  yeast  is  exposed  to  definite  condi- 
tions of  temperature,  aeration,  kind  of  nutrition, 
action  of  light,  pressure  and  motion  that  one 
yeast  of  definite  properties  develops  _  more  and 
better  than  the  other  yeasts  in  the  mixture.  If, 
further,  the  corresponding  laver  is  remo\'ed  from 
the  yeast  and  propagated  under  the  aforesaid 
conditions,  a  pure  yeast  of  a  uniform  character 
is  finally  obtained.  This  process,  founded  by 
Delbrueck  of  Berlin  upon  his  scientific  observa- 
tions in  American  breweries,  was  further  elab- 
orated by  him.  An  idea  of  the  importance  and 
value  of  pure  yeast  culture  can  be  had  from  the 
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-fact  that  almost  all  the  larger  breweries  and 
■distilleries  employ  apparatus  {or  propagation 
■and  endeavor  through  observing  the  utmost  care 
to  protect  their  yeast  against  infection.  But 
yeast  is  not  only  of  great  import  to  the  brewer 
and  distiller,  but  also  to  the  baker,  as  the  quality 
of  his  wares  depends  upon  the  quality  of  the 
^east  used,  and  in  consequence  thereof  a  special 
industry,  that  is,  the  manufacture  of  compressed 
.yeast,  has  been  introduced.  Compressed  yeast 
is  chiefly  made  from  distillers'  yeasts;  but  in 
some  instances  also,  beer  yeasts,  which  must  be 
purified  and  disembittered,  are  utilized.  The 
price  of  compressed  yeast  in  comparison  to  beer 
yeast,  is  considerably  high,  but  the  baker  has 
the  advantage  that  by  using  the  former  his  wares 
obtain  a  larger  size  than  when  the  latter  is  used. 
The  process  of  fermentation  with  compressed 
yeast  develops  more  slowly  than  with  beer  yeast, 
hence  the  dough  requires  more  time  to  ripen. 
Much  progress  has  been  made  in  the  compressed 
jreast  fabrication  and  diverse  methods  are  em- 
ployed in  its  manufacture.  Many  operations 
must  be  carefully  and  accurately  observed  in 
order  to  obtain  a  salable  product.  In  the  main 
these  operations  are:  (i)  Preparation  of  a  fluid 
in  which  the  yeast  can  properly  develop,  either 
under  simultaneous  formation  of  alcohol  or 
without  the  formation  of  much  alcohol;  (2) 
preparation  of  a  mass,  in  which  there  is  a  cor- 
responding amount  of  vigorous  seed-yeast,  which 
is  added  to  the  above  mentioned  fluid  (prepara- 
-tion  of  the  mother-yeast)  ;  (3)  bringing  together 
of  the  nutrient  medium  with  the  stock  yeast  or 
"setting* ;  (4)  reproduction  of  the  yeast  with  or 
without  simultaneous  fermentation;  (5)  separa- 
tion of  the  newly  formed  yeast  from  the  fluid 
by  skimming,  etc.;  (6)  washing  the  yeast,  or 
removing  the  last  traces  of  the  nutrient  medium ; 
(7)  pressing  of  the  washed  and  separated  yeast 
mass ;  (8)  forming  the  compressed  yeast  into 
cakes  of  suitable  size;  (9)  packing  of  the  cakes 
for  the  trade  and  for  shippmg. 

For  some  time  yeast,  especially  beer  yeast, 
has  been  used  in  medicine,  and  has  been  suc- 
•cessfully  employed  partly  fresh  and  partly  dried, 
in  tablet  form  in  cases  of  furunculosis,  flemo- 
nen,  acne,  psoriasis,  and  other  skin  diseases, 
dyspepsia  and  partly  in  diabetes. 

Max  vo^  Kuensberg,  Ph.D., 
Of   the  Industrial  Chemical  Institute   of  Mil- 
waukee. 

Yeates,  yets,  William  Smith,  American 
rgeologist:  b.  Murfreesboro,  N.  C,  15  Dec.  1856. 
Graduated  from  Emory  and  Henry  College 
(Emory,  Va.)  in  1878,  he  was  connected  with 
the  United  States  Fish  Commission  in  1879  and 
1880-1,  and  in  1881-93  was  successively  assist- 
ant, acting  curator,  and  assistant  curator  of 
the  United  States  National  Museum,  in  charge 
of  the  minerals  and  gems.  He  was  professor  of 
mineralogy  in  the  Corcoran  Scientific  School 
of  Columbian  University  (Washington,  D.  C.) 
in  1884-93,  professor  of  geology  in  1890-3.  In 
1893  he  was  appointed  State  geologist  of 
Georgia. 

Yeats,  William  Butler,  Irish  author:  b. 
Dublin  13  June  1865.  He  obtained  a  secondary 
schooling  in  England  and  Ireland,  was  for 
three  years  a  student  of  art,  but  turned  to  liter- 
ature in  1886.  He  was  a  leader  in  the  foundation 
■of  the  Irish  Literary  Society  and  the  National 
Xiterary  Society  of  Dublin,  and  a  prime  mover 


in  the  Irish  Independent  Theatre,  thus  becoming 
one  of  the  chief  representatives  of  the  so-called 
Celtic  revival.  In  1903-4  he  lectured  in  the 
United  States  on  subjects  connected  with  this 
movement  With  E.  J.  Ellis  he  edited  <The 
Works  of  William  Blake>  (1893)  and  <  Ideas  of 
Good  and  EviP  (1903).  Among  his  various  fur- 
ther publications  in  prose  and  verse  are:  *The 
Wanderings  of  Oisin'  (1889)  ;  <John  Sherman' 
(1891)  ;  <The  Celtic  Twilight>  (1893)  ;  <A  Book 
of  Irish  Verse>  (1895);  <Poems>  (i89S)  ;  'The 
Wind  among  the  Reeds*  (1899)  ;  'The  Shadowy 
Waters>  (1900) ;  and  'Cathleen  ni  Hoolihan' 
(1902). 

Yech'ton,  Barbara.    See  Krause,  Lyda. 

Yedo,  yed'6.     See  Tokio. 

Yelizavetpol,  ye-le-za-vet-p61y'.    See  Euz- 

ABETHPOL. 

Yellow,  one  of  the  prismatic  colors;  the 
color  of  that  part  of  the  solar  spectrum  situated 
between  the  orange  and  the  green;  a  bright 
golden  color,  the  type  of  which  may  be  found  in 
the  field  buttercuj),  which  is  a  pure  yellow. 
United  with  blue  it  yields  grreen;  with  red  it 
produces  orange. 

Yellow-bass,  Perch,  etc.  See  Bass, 
Perch,  etc. 

Yellow  Bayou,  Engagement  at,  and 
Banks'  Retreat  from  Alexandria.  Gen.  Banks 
arrived  at  Alexandria,  La.,  on  his  retreat 
from  Sabine  Cross  Roads  (q.v.),  25  April 
1864.  Three  days  later  Gtn.  Hunter  handed 
him  an  order  from  (jen.  Grant  to  close  up  the 
campaign  against  Shreveport  without  delay  and 
return  A.  J.  Smith's  troops  to  Gen.  Sherman, 
for  operations  east  of  the  Mississippi.  Hunter 
returned  with  a  letter  from  Banks  to 
Grant  with  the  information  that  Porter's 
fleet  was  above  the  Alexandria  Rapids  in 
a  critical  situatioh  should  the  army  aban- 
don it.  As  to  the  further  prosecution  of 
the  Shreveport  and  Texas  campaign,  that 
was  not  to  be  thought  of,  and  Banks  turned 
his  attention  to  getting  Porter's  fleet  below  the 
rapids.  These  falls  were  a  mile  in  length,  filled 
with  rugged  rocks,  which  at  the  time  were 
nearly  bare.  As  the  vessels  needed  at  least 
seven  feet  of  water  to  float  them,  they  seemed 
to  be  doomed.  The  plans  for  their  release  were 
suggested  and  executed  by  Lieut.-Col.  Joseph 
Bailey  of  the  Fourth  Wisconsin  Cavalry.  The 
work  began  on  30  April,  nearly  the  entire  army 
at  different  times,  being  detailed  for  the  duty; 
2,000  to  3,000  lumbermen  from  Maine  and  the 
Northwest  cut  down  trees ;  others  were  set  to 
collecting  stones,  brick,  etc.,  including  whole 
houses  and  sugar-mills  with  all  their  machinery 
and  kettles,  and  in  a  week  a  dam  of  timber  and 
stone,  with  sunken  barges  in  the  centre,  had 
been  constructed  across  the  river,  758  feet  in 
width,  raising  the  water  from  5  to  6  feet  deep 
on  the  rapids.  The  work  had  been  prosecuted 
day  and  night,  the  men  working  up  to  their 
waists  and  exposed  to  a  hot  sun.  The  water 
having  risen,  three  gunboats  and  another  vessel 
ran  down  the  rapids  on  the  afternoon  of  8  May 
and  lay  to  just  above  the  dam.  Early  in  the 
morning  of  the  9th  two  of  the  barges  broke 
loose,  making  a  ?."?  in  the  dam  66  feet  wide, 
through  which  the  water  rushe4  in  a  great  tor- 
rent, and  the  four  vessels  went  down  safely 
through   the   opening.    Six   gunboats   and   two 
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tugs  were  still  above  the  rapids,  waiting  for  a 
higher  rise  in  the  water.  The  damage  to  the 
dam  was  partially  repaired  and  wing-dams  were 
constructed  on  the  upper  falls,  which  shed  the 
water  from  either  side  into  the  channel  between 
them.  They  were  completed  by  the  nth,  when 
the  water  had  risen  to  Syi  feet.  Meanwhife  the 
heavier  vessels  had  been  lightened  by  stripping 
from  them  their  annor-plates  and  landing  some 
of-  the  heavy  g^ns,  ammunition,  chain  cables, 
anchors,  and  provisions,  and  on  the  12th  all  the 
vessels  had  run  down  the  falls  and  through 
the  dam  into  deeper  water.  Meanwhile  the 
Confederates  had  gotten  in  Banks'  front,  south 
of  Alexandria,  and  taken  position  on  the  river 
25  miles  below  the  town,  where  1  May  they 
captured  and  sunk  a  transport,  and  on  the  morn- 
ing of  the  3d  captured  a  transport,  on  her  way 
up  the  river  with  425  men  of  the  One  Hundred 
and  Twentieth  Ohio  on  board.  Some  of  the 
men  were  killed  and  wounded,  all  the  officers 
and  270  men  were  captured.  On  the  evening 
of  the  4th  another  transport  carrying  400  men  of 
the  Fifty-sixth  Ohio,  while  going  down  the  river, 
convoyed  by  the  gunboats  Signal  and  Covington, 
was  attacked  by  artillery  and  musketry,  and  the 
gunboats  went  to  her  assistance.  About  125 
men  on  the  transport  were  killed  and  wounded ; 
she  was  soon  disabled;  the  Covington,  after 
losing  more  than  half  her  men,  was  abandoned 
and  burned;  the  Signu.  also  was  disabled  and, 
with  the  transport,  surrendered.  No  further 
attempt  was  made  to  run  the  blockade,  and  for 
two  weeks  Banks'  communication  with  the  Mis- 
sissippi was  closed.  The  fleet  having  passed 
below  the  falls  and  the  river  rising  insuring  a 
safe  passage  of  all  the  bars  below,  the  gunboats 
and  transports  started  on  the  morning  of  the 
13th  of  May,  and  in  the  afternoon  Banks 
marched  out  of  Alexandria  for  Simsport 
From  the  start  his  front,  flanks  and  rear  were 
harassed  by  cavalry  and  artillery,  and  on  the 
i6th  he  had  a  severe  engagement  near  Mansura, 
in  which  the  Confederates  were  driven  from 
position  they  had  taken  across  the  road  to 
Simsport,  which  place  his  advance  reached  on 
the  evening  of  the  I7tn.  Here  it  was  found 
that  the  pontoon-bridge  was  too  short  to  span 
the  Atchafalaya  and  Col.  Bailey  again  impro- 
vised a  crossing.  The  transports  were  ranged 
side  by  side  across  the  river,  with  the  planking 
of  the  pontoons  laid  across  their  bows,  making  a 
level  road  of  about  700  yards,  over  which  the 
main  body  of  the  army  with  its  trains  and  artil- 
lery began  passing  on  the  19th.  While  this 
bridge  was  under  construction  A.  J.  Smith's 
command  was  drawn  up  in  line  at  Yellow 
Bayou,  coverinar  the  rear  of  the  army  and  the 
crossing  of  the  Atchafalaya.  Here  Smith's 
troops  were  attacked  on  the  afternoon  of  the 
i8th  by  Gen.  Wharton's  cavalry  and  Gen. 
Polignac's  infantry.  Smith's  skirmishers  were 
driven  in,  and  at  first  the  Confederates  gained 
some  advantage;  but  Gen.  Mower,  who  was  in 
immediate  command  of  the  Union  line,  made 
a  counter-charge  with  two  brigades  of  infantry 
and  one  of  cavalry  and  the  Confederate  attack 
was  repii(sed.  In  endeavoring  to  follow  up  his 
success  Mower  was  checked  by  a  heavy  artillery- 
fire,  and  withdrew  to  a  thicket,  where  he  formed 
a  new  line  and  brought  up  artillery.  The  Con- 
federates renewed  the  attack  and  were  repulsed 
nrith  some  loss.    The  thicket  now  took  fire  and 


made  an  impassable  barrier  between  the  two 
sides,  and  Mower  withdrew,  leaving  his  dead 
and  wounded  on  the  field.  The  Union  loss  was 
38  killed,  226  wounded,  and  3  missing ;  the  Con- 
federate loss,  452  killed,  wounded  and  missing, 
of  whom  180  were  taken  prisoners.  The  army 
had  all  crossed  the  Atchafalaya  on  the  20th. 
Banks  yielded  the  command  to  Gen.  Canby,  who 
had  been  ordered  to  relieve  him;  the  navy 
and  transports  passed  into  the  Mississippi;  and 
the  Red  River  campaign,  one  of  the  most  humil- 
iating of  the  war,  had  ended.  On  the  return 
march  from  Alexandria  the  Union  loss  was 
about  165  killed,  650  wounded,  and  450  captured 
or  missing.  Gen.  Taylor  says  the  Confederate 
loss  in  the  entire  campaign,  from  Sabine  Cross 
Roads  to  Yellow  Bayou,  was  3,976.  Consult: 
'Official  Records,)  Vol.  XXXIV.;  Taylor.  'De- 
struction and  Reconstruction' ;  Mahan,  'The 
Gulf  and  Inland  Waters';  The  Century  Com- 
pany's 'Battles  and  Leaders  of  the  Civil  War,* 
Vol.  IV.  E.  A.  Carman. 

Yellow  Book  of  France,  a  government 
publication  issued  regularly  since  1861,  designed 
to  furnish  historians  and  others  with  official 
information.  It  is  similar  to  the  British  Blue 
Book  and  the  German   White  Book. 

Yellow  Boy,  a  popular  name  for  a  gold 
coin,  formerly  much  used  in  the  Far  West.  The 
term  originated  in  Great  Britain,  the  name  being 
applied  to  the  gold  sovereig^n. 

Yellow  Copperas,  a  name  sometimes  used 
for  the  mineral  copiatite.  Crystallization,  mo- 
noclinic,  usually  in  translucent  pearly  yellow- 
plates;  hardness,  2.5;  composition,  a  basic  sul- 
phate of  iron;  specific  gravity,  2.1.  Found  near 
Copiapo  as  an  incrustation  on  coquimbite;  also 
in  other  places  in  South  and  North  Amerrca. 

Yellow  EUuth,  a  clay  or  kaolin  strongly 
impregnated  with  hydroxide  of  iron  or  limonite. 
Its  chief  use  is  for  pigment. 

Yellow-eyed  Grass,  the  common  name  of 
the  genus  Xyris,  composed  of  rush-like  plants, 
with  bright  yellow  flowers  produced  from  the 
summit  of  a  naked  scape,  conspicuous  in  sandy 
bogs  in  July  and  August.  They  are  mostly  of 
tropical  distribution  about  the  world.  The  yel- 
low-eyed grass  (X.  bulbosa)  has  a  bulbous  root; 
equitant,  linear,  twisted  leaves;  an  erect, 
2-edged,  twisted  scape;  roundish,  acute  heads, 
supporting  a  number  of  small  yellow  flowers 
projecting  from  between  the  scales,  with  peri- 
anth and  other  parts  of  the  flowers  in  threes. 
Another  species  with  pretty,  large  petals  (X. 
caroliniana),  occurs  near  the  sea  from  Rhode 
Island  southward.  The  X.  /imbriata,  a  plant  two 
feet  high,  the  divisions  of  its  calyx  conspicu- 
ously fringed  on  the  wing-margined  keel,  and 
plumose  at  the  summit,  is  found  in  the  pine 
barrens  of  New  Jersey  and  southward.  The 
foliage  and  roots  of  X.  indica,  of  X.  americana, 
and  of  X.  vaginata,  are  used  for  a  remedy  for 
leprosy  and  the  itch,  in  India,  Guiana  and 
Brazil. 

Yellow  Fever  is  an  acute  infectious 
disease  which  is  transmitted  from  the  sick 
to  susceptible  individuals  through  the  agency 
of  mosquitoes.  The  yellow  fever  mos- 
quito (Stegomyia  fasciata)  is  found  in  tropical 
and  semi-tropical  regions,  and  especially  in  low- 
lands near  the  sea  or  in  river  valleys.  This 
mosquito  serves  as  "an  intermediate  host*  for 
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the  yellow-fever  parasite,  which  is  present 
in  the  blood  of  those  sick  with  the  disease 
during  the  first  three  days  of  the  attack.  After 
filling  itself  with  blood  from  a  yellow-fever 
patient  a  period  of  12  days  is  required  for 
the  development  of  the  parasite  in  the  body 
«f  the  mosquito  before  it  can  transmit  the  dis- 
ease, by  its  sting,  to  another  individual 

These  facts  have  been  established  by  the 
experiments  of  a  board  appointed  upon  the 
recommendation  of  the  present  writer,  in  1900, 
for  the  study  of  yellow  fever  in  the  island  of 
Cuba.  The  late  Maj.  Walter  Reed,  surgeon 
U.  S.  A.,  was  president  of  this  board,  and  the 
success  attained  is  largely  due  to  his  carefully 
made  plans  and  their  intelligent  and  conscien- 
tious execution  by  himself  and  his  associates. 

In  a  "preliminary  note*  read  at  the  meeting 
of  the  American  Public  Health  Association, 
22  Oct.  1900,  the  board  gave  a  report  of  three 
cases  of  yellow  fever  which  they  believed  to  be 
the  direct  result  of  "mosquito  inoculations." 
Two  of  these  were  members  of  the  board, 
namely.  Dr.  Jesse  W.  Lazear,  and  Dr.  James 
Carroll,  who  voluntarily  submitted  themselves 
to  the  experiment.  Dr.  Carroll  suffered  a  severe 
attack  of  the  disease  and  recovered,  but  Dr 
Lazear  fell  a  victim  to  the  disease  and  to  his 
enthusiasm  in  the  cause  of  science  and  human- 
ity. Fortunately  no  other  deaths  occurred  dur- 
ing the  subsequent  experiments  which  Maj. 
Reed  found  it  necessary  to  make  in  order  to 
establish  the  fact  that  yellow  fever  is,  beyond 
question,  transmitted  by  mosquitoes  of  the  genus 
Stegomyia,  and  in  no  other  way.  In  a  report 
made  in  May  1901,  Maj.  Reed  says:  "We  have 
thus  far  succeeded  in  conveying  yellow  fever  to 
twelve  individuals  by  means  of  the  bites  of  con- 
taminated mosquitoes."  These  experiments  were 
made  upon  individuals  who  volunteered  to  sub- 
mit themselves  •  to  the  mosquito  inoculations 
with  a  full  knowledge  of  the  possibility  of  seri- 
ous and  even  fatal  results.  Some  of  the  volun- 
teers we/e  U.  S.  soldiers,  and  some  were 
Spanish  immigrants  who  had  recently  arrived  in 
Cuba.  Further  experiments  showed  that  blood 
drawn  from  a  yellow-fever  patient  during  the 
first  three  days  of  the  disease  and  injected  by 
means  of  a  hypodermic  syringe  beneath  the  skin 
of  a  susceptible  individual  gives  rise  to  a  charac- 
teristic attack  of  yellow  fever  in  the  inoculated 
individual.  But  all  attempts  to  demonstrate  the 
specific  infectious  agent  (yellow-fever  parasite) 
in  the  blood  or  in  the  bodies  of  infected  mos- 
quitoes have  been  unsuccessful.  This  is  prob- 
ably due  to  the  fact  that  the  yellow-fever  parasite 
is  so  small  as  to  be  practically  ultra-microscopic. 
This  inference  is  supported  by  experiments  made 
in  Cuba  by  Assistant  Surgeon  James  Carroll, 
U.  S.  A.,  a  member  of  the  board  heretofore 
referred  to.  Dr.  Carroll  found  that  when  blood 
taken  from  the  circulation  of  a  yellow-fever 
patient  was  passed  through  a  Berkefeldt  filter 
a  smajl  quantity  of  the  filtrate  injected  under 
the  skin  of  a  susceptible  person  gave  rise  to  a 
typical  attack  of  the  disease. 

The  experimental  results  obtained  by  Maj. 
Reed  and  his  associates  have  been  fully  con- 
firmed by  several  independent  investigators, 
including  a  board  of  experts  from  the  Pasteur 
Institute  of  Paris,  who  were  sent  to  Brazil  to 
make  researches  with  reference  to  the  etiology 
of  this  disease. 


Having  ascertained  that  yellow  fever  is 
transmitted  from  man  to  man  by  an  intermediate 
host  —  mosquitoes  of  the  genus  Stegomyia,  Maj. 
Reed  and  his  associates  conducted  a  series 
of  well-planned  experiments  for  the  purpose  of 
ascertaining  whether  the  disease  may  also  be 
propagated,  as  has-  been  commonly  supposed, 
by  clothing,  bedding  and  other  articles  which 
have  been  in  use  by  those  sick  with  the  disease. 
The  results  of  these  experiments  were  entirely 
negative.  That  is,  all  efforts  to  communicate 
the  disease  to  susceptible  individuals  through  the 
medium  of  such  articles  were  without  result. 

In  view  of  what  has  thus  far  been  said  it  is 
evident  that  the  preventive  measures  which  were 
formerly  relied  upon  to  arrest  the  epidemic  ex- 
tension of  this  infectious  disease  were  either 
of  no  avail  or  of  comparatively  little  value. 
Isolation^  of  the  sick  from  contact  with  non- 
immune individuals  is  not  necessary,  but  protec- 
tion of  the  sick,  by_  mos^uito-bars,  from  the 
bites  of  mosquitoes  is  all-important.  Disinfec- 
tion of  clothing^  and  bedding  is  of  no  avail, 
but  the  destruction  of  infected  mosquitoes,  by 
sulphur  fumigation  or  otherwise,  is  an  essential 
measure  of  prophylaxis.  Street  cleaning  and 
municipal  sanitation  generally  have  no  material 
effect  in  preventing  the  extension  of  this  disease, 
except  in  so  far  as  they  result  in  destroying  the 
larvae  and  breeding  places  of  mosquitoes.  Ap- 
plying the  knowledge  gained  by  Maj.  Reed 
and  his  associates  in  a  practical  way,  as  above 
indicated,  the  medical  officers  of  the  U.  S.  army 
stationed  in  Cuba  have  been  able  to  completely 
eradicate  yellow  fever  from  the  city  of  Havana, 
which  had  been  the  principal  endemic  focus  of 
the  disease  for  many  years ;  and  sanitarians  feel 
confident  that  by  the  application  of  the  same 
methods  the  epidemic  extension  of  the  disease 
within  the  limits  of  the  United  States,  or  else- 
where, may  be  entirely  prevented.  Thus  has 
yellow  fever,  which  formerly  ranked  with 
cholera  and  bubonic  plague, —  although  having 
a  more  restricted  area  of  prevalence, —  as  one  of 
the  most  fatal  scourges  of  the  human  race,  been 
robbed  of  its  power  for  mischief  by  the  pains- 
taking researches  of  scientific  investigators. 
The  limits  of  the  present  article  only  permit  a 
brief  reference  to  the  history  of  the  disease 
under  consideration.  It  has  a  comparatively 
restricted  geographic  range,  but  there  is  every 
reason  to  _  believe  that  this  might  be  greatly 
extended  if  cases  of  the  disease  should  be 
introduced  to  all  of  the  regions  where  the  inter- 
mediate host  {Stegomyia  fasciata)  of  the  "yel- 
low-fever germ*  is  found.  That  the  di'.ease 
has  not  been  introduced  into  regions  remote 
from  its  principal  endemic  foci  is  probably  due 
to  the  comparatively  brief  duration  of  the 
attack,  to  the  fact  that  the  infectious  agent  is 
only  present  in  the  blood  during  a  brief  period 
(three  days)  and  to  the  circumstance  that  it 
cannot  be  transmitted  in  any  other  way  than 
by  inoculation  —  either  directly,  as  in  the  experi- 
ments of  Reed  and  his  associates,  or  through 
the  medium  of  an  infected  mosquito.  Epi- 
demics have  occurred  in  the  United  States  at 
all  of  our  principal  sea-ports  on  the  Gulf 
of  Mexico  and  on  the  Atlantic  coast  as  far 
north  as  Boston.  It  has  also  invaoed  many 
of  the  Southern  States,  prevailing  as  a  wide- 
spread epidemic  in  the  interior,  and  has  ex- 
tended "p  the  valley  of  the  Mississippi  as  far  as 
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St.  Louis.  It  has  been  epidemic  at  all  the  prin- 
cipal sea-port  cities  of  the  West  Indies,  of 
Mexico,  of  Central  America  and  of  South  Amer- 
ican countries  bordering  upon  the  Gulf  of  Mex- 
ico; also  upon  the  Paafic  coast  of  Mexico  and 
South  America  and  in  the  Atlantic-coast  cities 
of  Brazil  and  the  Argentine  Republic.  The 
cities  of  Havana,  Vera  Cruz  and  Rio  de  Janeiro 
have  long  been  regarded  a«  its  principal  endemic 
foci.  The  climate  of  these  cities  is  favorable 
to  the  survival  of  the  Stegomyia  throughout  the 
year.  Consequently,  when  once  introduced, 
the  disease  continued  to  be  propagated  through 
a  series  of  cases,  occurring  successively  without 
regard  to  seasons.  Thus  it  was  ascertained  by 
the  Yellow  Fever  Commission,  of  which  the 
writer  was  a  member  (1879),  that  during 
the  ten  years  from  1870-79  there  was  not  a 
single  month  without  some  recorded  deaths 
from  yellow  fever,  and  this  continued  to  be  the 
case  until  the  disease  was  eradicated  in  1901 
by  the  well-directed  efforts  of  Col.  Gorgas,  of 
the  medical  department,  U.  S.  A.  In  his  report 
as  sanitary  officer  of  the  city  of  Havana  for  the 
month  of  November  1901,  he  says :  "Last  year 
(1900)  we  had,  during  this  month,  214  cases 
and  54  deaths.  This  year  the  last  case  of  yellow 
fever  occurred  on  .^  September;  that  is,  we 
have  gone  over  two  months  without  a  single  case 
or  death  belonging  to  Havana."  .  ._  .  "This 
result  I  consider  due  to  the  system,  introduced 
last  February,  of  killing  infected  mosquitoes 
in  the  neighborhood  of  each  point  of  infec- 
tion as  it  developed."  The  introduction  of 
yellow  fever  into  the  previously  healthy  city 
of  Havana  is  recorded  by  the  historian  Pezuela, 
as  follows:  "Although  Havana  is  situated  on 
the  northern  boundary  of  the  torrid  zone,  it  was 
very  justly  considered  one  of  themost  healthy 
localities  on  the  island  before  its  invasion,  in  a 
permanent  manner,  by  the  vomito  negro,  im- 
ported from  Vera  Cruz  in  the  summer  of  1761. 
In  May  there  came  from  Vera  Cruz,  with  ma- 
terials and  some  prisoners  destined  for  the  works 
on  the  exterior  fortifications  of  Havana,  the 
men-of-war  Reina  and  America,  which  com- 
municated to  the  neighborhood  the  epidemic 
known  by  the  name  of  vomito  negro.  At 
the  end  of  the  following  June  there  were  sta- 
tioned in  this  fort  nine  men-of-war,  despatched 
from  Cadiz,  and  sent  to  the  chief  of  squadron, 
Don  Entienne  de  Hevia;  they  brought  a  rein- 
forcement of  2,000  men.  _  More  than  3,000  per- 
sons succumbed  to  the  epidemic  on  this,  the  first 
appearance  of  the  vomito? 

History  also  records  the  first  introduction  of 
the  disease  to  the  city  of  Rio  de  Janeiro.  The 
highest  medical  authorities  in  Brazil  agree  that 
yellow  fever  was  not  endemic  in  the  principal 
seaports  of  the  empire  prior  to  the  year  1849, 
when  it  was  introduced  to  the  city  of  Bahia  by 
the  North  American  brigf  Brazil,  which  sailed 
from  New  Orleans,  where  yellow  fever  was  pre- 
vailing, and  touched  at  Havana.  Two  of  the 
crew  of  this  brig  died  of  yellow  fever  during 
her  voyage  from  the  latter  port  to  Bahia.  Soon 
after  her  arrival  the  disease  made  its  appearance 
among  those  who  had  communicated  with  the 
ship.  The  first  case  occurred  a  few  days  after 
the  arrival  of  this  brig  (3  November).  From 
Bahia  the  disease  was  carried  to  Rio  Janeiro, 
where  during  the  epidemic  season  of  1850  it 
caused  a  mortality  of  4,160. 


In  regions  where  the  winter  temperature  is  sa 
low  as  to  kill  mosquitoes,  or  render  them  in- 
active, epidemics  of  yellow  fever  terminate  upon 
the  occurrence  of  frost,  or  of  continued  cool 
weather.  Under  such  circumstances  the  disease 
is  not  apt  to  recur  during  the  succeeding  warm 
season,  except  as  a  result  of  a  fresh  importation 
of  a  yellow-fever  case,  from  which  mosqui- 
toes of  the  new  brood  may  become  infected. 
Thus  in  the  United  States,  even  as  far  south. 
as  the  city  of  New  Orleans,  a  recurrence  of  the 
disease  after  its  epidemic  prevalence  is  probably 
rarely,  if  ever,  due  to  the  survival  of  infected 
mosquitoes  from  the  year  before.  It  has  been 
shown,  however,  bjr  Maj.  Reed,  and  by  others, 
that  infected  mosquitoes  may  survive  in  a  warm 
room  for  more  than  two  months.  Prior  to  the 
civil  war  yellow  fever  prevailed  almost  annually 
in  New  Orleans  and  was  generally  believed  by 
the  residents  of  that  city  to  be  "a  disease  of  the 
climate"  beyond  the  control  of  any  preventive 
measures.  Later,  under  a  more  stringent  ad- 
ministration of  quarantine  restrictions,  such 
success  was  attained  by  the  health  authorities  in 
preventing  the  introduction  of  cases  of  the  dis- 
ease, and  consequently  of  epidemics,  that  a 
complete  change  occurred  in  public  sentiment 
and  it  is  now  generally  recognized  that  the  in- 
troduction of  one  or  more  cases  from  some 
foreign  seaport  —  usually  Havana  or  Vera  Cruz 
—  is  an  essential  prerequisite  for  the  develop- 
ment of  an  epidemic  in  the  city  of  New  Orleans. 
The  years  of  greatest  mortality  in  this  city  have 
been:  1847,  2,259;  1853.  7,970 ;  1854,  2423;  185S, 
2,670 ;  1858,  3,889 ;  1867,  3,093 ;  1878,  4,600. 

In  1793  the  city  of  Philadelphia,  then  a  town 
of  about  40,000  inhabitants,  suffered  a  devas- 
^tating  epidemic,  the  mortality  being  about  4,000, 
or  10  per  cent  of  the  population.  This  city  was 
a^ain  visited  by  the  scourge  in  1797,  but  the 
disease  was  less  extended  and  less  fatal  —  total 
mortality,  1,300.  Philadelphia  again  suffered  in 
1798,  the  mortality  being  zfi^S-  The  disease 
also  prevailed  during  this  year  in  more  northern 
seaport  cities,  although  the  mortality  was  com- 
paratively small  except  in  New  York,  where 
the  deaths  numbered  2,080  —  Boston  200,  Ports- 
mouth 100,  New  London  81.  The  disease  again 
prevailed  in  Boston,  Philadelphia,  Baltimore, 
Wilmington,  and  Charleston,  in  the  year  1802. 
Minor  epidemics  continued  to  occur  almost  an- 
nually in  one  or  more  of  our  southern  seaport 
cities  until  the  year  1853,  when  a  fatal  and  wide- 
spread_  epidemic  occurred,  involving  considerable 
areas  in  the  States  of  Florida,  Alabama,  Louis- 
iana, Mississippi,  Arkansas  and  Texas.  The 
epidemic  of  1867  was  also  notable  in  the  annals 
of  this  disease,  although  the  area  of  prevalence 
was  not  so  great  as  in  the  epidemic  of  1853. 
The  disease  prevailed  extensively  in  the  State  of 
Texas,  causing  a  mortality  of  1,150  in  the  city 
of  Galveston  alone.  In  Louisiana  the  city  of 
New  Orleans  suffered  the  heaviest  loss  (3,093). 
The  next  great  epidemic  within  the  limits  of  the 
United  States  occurred  in  1873.  The  States  of 
Florida,  Alabama,  Mississippi,  Louisiana  and 
Texas  were  invaded.  The  mortality  in  the  city 
of  New  Orleans  (225)  was  comparatively  small, 
but  Shreveport  lost  759  of  its  inhabitants,  and 
the  disease  extended  its  ravages  to  Memphis, 
Tenn.,  where  there  was  a  mortality  of  about 
2,000. 

The  last  great  epidemic  of  yellow  fever  in 
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the  United  States  occurred  in  1878,  when  132 
towns  were  invaded  in  the  States  of  Louisiana, 
Tennessee,  Alabama,  Mississippi,  and  Kentucky. 
The  total  reported  mortality  was  15,934,  and 
the  number  of  cases  more  than  74,000.  Yellow 
fever  has  never  invaded  the  populous  countries 
of  Asia,  which  have  their  own  endemic  pesti- 
lential maladies.  It  has  been  introduced  from 
the  West  Indies  to  Spain  and  to  Portugal,  but 
is  unknown  as  an  epidemic  in  other  countries  of 
Europe.  In  Africa,  it  appears  to  be  endemic 
on  the  west  coast  and  some  authors  believe  that 
this  was  the  original  home  of  the  disease. 
Others  contend  that  it  was  originally  a  disease 
of  the  West  Indies  and  that  its  occurrence  on 
the  African  coast  resulted  from  the  importation 
of  cases  from  those  islands.  The  early  his- 
torians, Herrera,  Oviedo,  Rochefort,  and  others, 
make  reference  to  epidemics  among  the  natives 
which  occurred  prior  to  the  discovery  of  the 
Antilles,  and  to  fatal  pestilential  diseases  among 
the  first  settlers  of  these  islands;  but  their  ac- 
counts are  not  sufficiently  exact  to  enable  us  to 
affirm  that  the  disease  referred  to  by  them  was 
yellow  fever.  The  west  coast  of  Africa  was  dis- 
covered and  colonized  to  some  extent  before 
the  discovery  of  America,  but  the  first  authentic 
accounts  of  the  prevalence  of  yellow  fever  on 
this  coast  date  back  only  to  the  year  1778,  over 
two  centuries  after  the  first  settlements  had  been 
established.  On  the  other  hand,  this  very  epi- 
demic of  1778  at  St.  Louis  (Senegal),  was  traced 
to  importation  from  Sierra  Leone,  a  portion  of 
the  African  coast  which,  according  to  Hirsch, 
'appears  to  be  the  headquarters  of  the  disease, 
and  the  starting-point  of  its  epidemic  inroad 
into  the  territories  lying  to  the  north  and  south, 
as  well  as  into  the  West  African  islands.* 

Rochefort,  whose  'Histoire  naturelle  et  mo- 
rale des  isles  Antilles  de  I'Amerique*  was  pub- 
lished in  Holland  in  1558,  says  of  the  West 
Indies:  "The  air  of  all  those  islands  is  very 
temperate,  and  healthy  when  one  is  accustomed 
to  it.  The  peste  Was  formerly  unknown  there  as 
well  as  in  China  and  other  places  in  the  Orient; 
but  some  years  since  the  islands  were  afflicted 
with  malignant  fevers,  which  the  physicians 
considered  contagious.  The  bad  air  was  brought 
there  by  some  ships  which  came  from  the  coast 
of  Africa,  but  at  present  we  hear  nothing 
more  of  these  maladies." 

It  seems  very  probable  that  a,  pestilential 
malady  which  prevailed  for  a  time  in  these 
usually  healthy  islands  and  then  disappeared, 
was  in  fact  yellow  fever,  and  that  it  was  intro- 
duced by  ships  from  the  west  coast  of  Africa  is 
not  at  all  incredible.  Indeed,  it  almost  seems 
necessary  to  look  for  an  original  endemic  focus 
of  the  disease  outside  of  the  Wtst  Indies,  for 
the  reason  that,  in  the  comparatively  few  places 
where  it  is  now  endemic,  there  is  historical  evi- 
dence to  show  that  there  was  a  first  importation 
and  a  previous  period  of  exemption;  while,  on 
the  other  hand,  the  conditions  upon  which  en- 
demicity  at  the  present  day  seem  mainly  to 
depend,  were  formerly  unknown  —  conditions 
arising  from  the  aggregation  of  population  at 
seaport  cities,  as  at  Havana,  Vera  Cruz,  and 
Rio  Janeiro. 

In  1879  the  writer  went  to  Havana,  as  a 
member  of  a  commission  appointed  by  the  Na- 
tional Board  of  Health,  for  the  investigation  of 
questions  relating  to  the  etiology  of  yellow  fever. 


One  of  the  main  objects  in  view  in  the  appoint- 
ment of  this  commission  was  the  discovery,  if 
possible,  of  the  specific  cause  of  the  disease. 
The  commission  was  fully  equipped  with  the 
best  microscopical  apparatus,  and  with  what- 
ever else  seemed  necessary  to  promote  the  ac- 
complishment of  the  object  in  view. 

As  a  result  of  investigations  made  at  that 
time  and  subsequently  at  Rio  de  Janeiro  in  1887" 
and  in  Havana  in  1888  and  1889,  I  formulated 
the  following  conclusions  in  my  final  report: 

"The  specific  cause  of  yellow  fever  has  not 
yet  been  demonstrated. 

"It  is  demonstrated  that  micro-organisms 
capable  of  development  in  the  culture-media 
usually  employed  by  bacteriologists,  are  only 
found  in  the  blood  and  tissues  of  yellow  fever 
cadavers  in  exceptional  cases,  when  cultures  are- 
made  very  soon  after  death." 

Subsequent  researches  by  other  investigators- 
have  not  invalidated  these  conclusions.  For 
while  the  researches  of  Reed  and  his  associates- 
have  demonstrated  the  fact  that  the  specific 
infectious  agent  ("germ")  of  the  disease  is  pres- 
ent in  the  blood,  they  have  failed,  as  heretofore- 
stated,  to  isolate  or  to  recognize  this  specific 
infectious  agent,  and  no  one  else,  up  to  the- 
present  time,  has  been  more  fortunate.  Numer- 
ous claims  have,  however,  been  made  to  the  dis- 
covery of  the  yellow  fever  germ. 

My  visit  to  Rio  de  Janeiro  in  1887  was  made 
with  the  special  object  of  investigating  the  claim 
of  Dr.  Domingos  Freire,  of  that  city,  who  had: 
published  an  elaborate  work  giving  an  account 
of  his  Cryplococcus  xanthogenicus,  and  of  his 
extensive  inoculation  experiments,  made  with  a- 
view  to  producing  an  immunity  to  the  disease. 
In  an  address  delivered  in  Pans  in  1887,  Freire- 
gives  the  following  account  of  his  cryptococcus,, 
which  he  claimed  to  obtain  in  cultures  from  J:he- 
blood  of  yellow  fever  patients.    He  says : 

"Each  adult  cell  is  ruptured  at  one  or  several 
points,  and  allows  to  escape  its  contents,  com- 
posed of  germs  which  are  to  perpetuate  the- 
species,  and  two  pigments  —  one  yellow,  destined, 
to  infiltrate  the  tissues,  and  to  produce  the  icteric- 
color  which  has  given  name  to  the  malady;  the 
other  black,  insoluble,  and  destined  to  be  car- 
ried along  the  circulatory  current,  producing: 
either  capillary  obstructions  or  blood  stasis  in 
the  parenchyma  of  the  organs." 

This  account  is  entirely  fanciful,  and  is  evi- 
dently based  upon  erroneous  observation  and 
misinterpretation  of  what  had  been  seen  under 
the  microscope,  and  to  imperfect  methods  of 
research.  No  such  micro-organism  as  Dr. 
Freire  has  described  is  known  to  bacteriologists,, 
and  certainly  nothing  of  the  kind  is  to  be  found, 
in  the  blood  and  tissues  of  yellow  fever  cases,  as 
Dr.  Freire  asserts. 

With  reference  to  Dr.  Freire's  protective- 
inoculations,  which  he  had  practised,  under  gov- 
ernment patronage,  on  a  large  scale,  I  say  in  my 
report  to  the  President  of  the  United  States- 
( i^)  :  "There  is  no  satisfactory  evidence  that 
the  method  of  inoculation  practised  by  Dr.  Do- 
mingos Freire  has  any  prophylactic  value.* 
Although  Dr.  Freire  stoutly  contested  the  truth< 
of  my  conclusions,  the  scientific  world  has  long, 
since  ceased  to  attach  any  importance  to  his 
claims. 

A  more  recent  claim  to  the  discovery  of  the 
yellow  fever  germ  is  that  made  by  Sanarelli,  an 
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Italian  bacteriologist,  who  visited  Brazil  for  the 
purpose  of  making  investigations  with  reference 
to  the  etiology  of  this  disease.  Sanarelli  ob- 
tained from  the  blood  of  a  certain  proportion  of 
the  cases  which  came  under  his  observation  (post 
mortem)  a  bacillus  which  he  believed  to  be  the 
cause  of  the  disease.  His  standing  as  a  bac- 
teriologist and  his  published  papers  relating  the 
details  of  his  experiments  led  to  a  general  ac- 
ceptance of  his  claims  by  members  of  the  medi- 
cal profession  in  Brazil  and  to  some  extent  in 
other  countries.  But  the  researches  of  Maj. 
Reed  and  his  associates  have  shown  that  the 
Bacillus  icieroidcs  of  Sanarelli  is  a  common  and 
widely  distributed  species  which  has  nothing  to 
do  with  the  etiology  of  yellow  fever,  although  it 
may  occasionally  be  obtained  in  cultures  from 
yellow  fever  cadavers.  It  was  not  present  in 
any  instance  in  the  blood  obtained  from  patients 
in  the  early  stage  of  the  disease,  when  this 
blood  was  proved  by  experimental  inoculations 
to  be  capable  of  reproducing  the  disease  in  non- 
immune individuals,  nor  could  it  be  obtained 
from  the  bodies  of  infected  mosquitoes  which 
has  been  proved  to  be  capable  of  communicating 
the  disease. 

Yellow  fever  is  a  disease  in  which  immunity 
results  from  suffering  one  attack,  and  this  im- 
munity usually  lasts  for  many  years,  or  for  life. 
Second  attacks  may,  however,  occur,  although 
this  is  rare. 

The  mortality  from  the  disease  differs  greatly 
in  different  epidemics  and  among  different  classes 
and  races.  \t  has  been  asserted  that  the  negro 
race  has  a  congenital  immunity  from  yellow  fever, 
but  this  is  a  mistake.  The  susceptibility  of  the 
negro  is,  however,  much  less  than  that  of  the 
white  race,  and  among  those  attacked  the  mor- 
tality, as  a  rule,  is  small.  This  is  shown  by 
the  statistics  relating  to  white  and  black  troops 
in  Ihe  British  service  at  West  India  stations. 
*WhiIe  in  Jamaica  the  annual  loss  among  the 
former  amounts  to  102  per  1,000  of  the  mean 
strength,  the  deaths  among  the  blacks  did  not 
exceed  8  per  1,000.  In  the  Bahamas  the  mor- 
tality of  the  whites  was  59  in  1,000,  that  of  the 
blacks  5.6  in  1,000"  (La  Roche). 

In  the  report  of  the  Board  of  Experts  ap- 
pointed by  Congress  to  investigate  the  epidemic 
of  1878,  we  find  the  following  remarks:  "Ber- 
wick City,  40  cases  among  colored,  no  deaths." 
"Morgan  City,  21  deaths  among  colored  per- 
sons." "Brownsville  (Tenn.),  of  162  colored 
cases,  2!  died."  "Chattanooga,  of  685  cases,  256 
whites,  429  colored;  of  164  deaths,  118  whites, 
46  colored."  "Decatur  (Ala.),  of  64  white  cases, 
28  died ;  of  168  colored,  21  died." 

Barton  gives  the  following  figures,  showing 
the  mortality  per  1,000  among  different  races, 
and  those  of  the  same  race  from  different  lati- 
tudes, in  the  city  of  New  Orleans  in  the  great 
epidemic  of  1853. 

Per  1,000 

Native    Creoles 3-58 

Strangers     from     West     Indies,     Mexico,     and 

South    America 6-t4 

Strangers  from  Southern  States  of  the  Union..  13.22 

Strangers  from  Snain  and  Italy 22.06 

Strangers  from  Middle  States  of  the  Union 30.69 

Strangers  from   New   York  and    New   England 

States     3«-83 

Strangers  from  Western  States  of  the  Union...  44-23 

Strangers  from  France 48-13 

Strangers  from   British   America SO-a4 

Strangers  from  Great   Briuin 5«->9 

Strangers  from  Germany 132.01 

Strangers  from    Scandinavia 163.26 


Strangers  from  Austria  and  Switzerland aao.08 

Strangers  from  Netherlands 328.94 

There  is  probably  no  difference  in  the  sus- 
ceptibility of  the  sexes,  but  males  are  attacked 
in  greater  proportion  than  females,  because  they 
more  frequently,  and  often  recklessly,  visit  in- 
fected localities.  The  mortality  is,  as  a  rule, 
considerably  greater  among  males.  Ligon,  in 
giving  an  account  of  the  pestilence  at  Barbados 
m  1647,  of  which  he  was  an  eye-witness,  says: 
•The  cause  was  unknown;  one  could  not  say  if 
the  ships  of  commerce  had  imported  the  scourge, 
or  if  It  came  from  bad  food,  marshy  water, 
the  intemperance  of  the  colonists,  and,  above  all, 
the  great  quantity  of  eau-de-vie  which  they 
drank.  ...  It  was  the  most  debauched 
who  perished  first,  and  not  one  woman  died  for 
ten  itien."  No  doubt  Ligon  was  right  in  ascrib- 
ing the  difference  in  the  mortality  of  the  sexes 
largely  to  the  difference  in  their  habits,  with 
reference  to  the  use  of  eau-de-zic.  Those  who 
habitually  use  spirituous  liquors  are  less  likely  to 
recover  from  an  attack  than  the  temperate,  and 
a  recent  debauch  is  a  recognized  predisposing 
cause. 

The  mortality  among  children  is  considerably 
less  than  among  adults.  This  applies  especially 
to  children  from  s  to  15  years  of  age.  The 
mortality  among  children  under  5  is  somewhat 
greater. 

The  idea  which  formerly  prevailed  in  New 
Orleans  and  Havana  that  native  born  citizens  — 
"Creoles*  —  have  an  inherited  immunity  from 
the  disease  is  not  well  founded.  Whatever  im- 
munity they  may  enjoy  is  no  doubt,  to  a  great 
extent  at  least,  due  to  an  attack  of  the  disease 
frequently  occurring  during  childhood  and  usu- 
ally unrecognized. 

Hinemann  writes  with  reference  to  Vera 
Cruz :  "Until  lately  the  physicians  and  people 
of  Vera  Cruz  supported  with  fanaticism  the 
dogma  that  natives  were  absolutely  exempt 
from  yellow  fever.  But  the  fearful  epidemics 
of  recent  years  (1875,  1877,  18^)  have  worked 
a  change;  for  so  many  native  children  and 
adults  suffered,  that  the  truth  could  no  longer 
be  denied  that  these  do  not  enjoy  an  absolute 
immunity." 

In  Cuba,  the  dogma  that  Creoles  are  exempt 
from  yellow  fever,  did  not  withstand  the  search- 
ing investigation  made  by  the  Havana  Yellow 
Fever  Commission  of  1879. 

Nevertheless  the  mortality  from  this  disease 
among  the  Creole  population  of  cities  where  jt 
has  established  itself  as  an  endemic  malady  is 
comparatively  small,  and  by  far  the  largest  quota 
of  its  victims  is  drawn  from  among  the  strangers 
who  visit  the  infected  places,  or  residents  who 
have  recently  located  in  them. 

Geo.  M.  Sternberg, 
Surgeon-General  U.  S.  A. 

Yellow-haminer,  originally,  in  Great  Brit- 
ain, the  common  yellow  bunting  (Embensa 
citrinella),  which  is  yellow  above,  varied  by 
dark-brown  patches,  the  under  parts  being  pure 
yellow,  and  the  wing-feathers  dusky  black,  with 
brown  or  yellow  edges.  The  flanks  are  of  a 
brownish  hue.  The  nest  is  placed  on  the 
ground,  and  is  composed  of  grasses,  nioss, 
roots,  etc.,  and  lined  with  hair.  These  birds, 
when  fat,  in  the  autumn,  are  much  in  request 
for  their  flesh.  These  inoffensive  birds  are  re- 
garded with  superstitious  dislike  in  some  dt»- 


Digitized  by 


Google 


YELLOW  JACK  — YELLOW  PINE  INDUSTRY 


tricts,  and  their  eggs  are  broken  by  boys  when- 
ever they  are  discovered,  a  foolish  saying  being 
current  that  each  egg  contains  a  drop  of  "dev- 
il's blood."  In  the  United  States  the  terra  is 
misapplied  to  the  goldenwinged  woodpecker  or 
bighbole.    See  Fuckek. 

Yellow  Jack,  a  quarantine  flag  displayed 
at  naval  hospitals  and  from  vessels  in  times  of 
epidemics  (see  Quarantine).  Also  a  common 
name  for  yellow  fever. 

Yellow-jacket,  any  species  of  small  Ainer- 
ican  wasp,  marked  with  bkck  and  yellow  stripes. 
See  Wasp. 

Yellow  Pine  Industry,  The.  No  branch 
of  American  lumbering  is  of  such  importance 
as  the  yellow  pine  industry  of  the  southern 
States.  The  States  in  the  yellow  pine  district 
include  Virginia,  North  Carolina,  South  Caro- 
lina, Georgia,  Florida,  Alabama,  Mississippi, 
Louisiana,  Texas,  Arkansas,  and  Missouri.    In 


small  portable  mill,  which  cuts  yearly  ioo,ooe 
feet,  to  the  colossal  modern  forest-destroyer, 
employing  hundreds  of  men,  requiring  miles  of 
log  road,  and  producing  50,000,000  feet  per  an- 
num. Of  these  10,000  sawmills,  only  231  were 
reported  in  1900  to  have  a  capacity  of  10,000,000 
feet  and  upward.  North  Carolina  has  the 
greatest  number  of  small  mills, —  over  1,800, — 
while  Louisiana  has  the  greatest  number  of 
large  modem  plants.  The  government  reports 
for  1900  show  that  there  were  149,908  laborers 
in  the  lumber  industry  of  the  States  in  which 
lies  the  yellow-pine  belt.  These  men  draw 
yearly  a  combined  wage  of  $35,000,000,  and  help 
to  put  forth  a  product  which  finds  its  way  into 
almost  every  part  of  the  civilized  world.  The 
seaports  figuring  conspicuously  in  the  exporting 
of  yellow  pine  are:  Brunswick,  Ga. ;  Pensa- 
cola,  Fla. ;  Mobile,  Ala.;  Gulfport,  Miss.;  Pas- 
cagoula.  Miss.;  Sabine  Pass,  Texas;  and  New 
Orleans,  La.    Pensacola  is  the  largest  exporter. 


A  U>p  from  the  '  Review  of  Reviews '  showing  the  Location  of  the  Four  Great  Lumber-Producing  Districts  in 
the  United  States,  with  the  General  Distribution  of  Yellow-Pine  Timber  in  the  South. 

(Approximately  speaking,  the  stand  of  yellow  pine  per  acre  is  about  as  follows;  Florida,  2,500  feet;  Alabama, 
5,000  feet;  Arkansas,  5,000  feet;  Mississippi,  8,000  feet:  Louisiana,  8,500  feet;  Missouri,  4,000  feet;  Texas, 
8,000 -feet;  No.  Carolina,  4,000  feet;  So.  Carolina,  4,000  feet;  Georgia,  4,000  feet;  and  Virginia,  3,500  feet.) 

this  section  are  situated  43  per  cent  of  the  saw-   with  Mobile  a  close  second.    The  importance 
Tiills  of  the  country.    The  amount  of  standing    of  these  last  two  ports  may  be  realized   by  a 
rellow-pine  timber  in  the  South  was  estimated    glance  at  the  following  figures : 
Iky  the  government,  in  1903,  to  be  177,000,000,000 
superficial  feet    The  distribution  of  this  timber 
is  approximately  as  follows: 


State 


Alabama 

Arkansas    

Florida    

North  Carolina,  South  Car- 
olina, Virginia,  and 
Geo.  ^a , 

Mississippi   

Louisiana    

Texas     , . , 

Missouri    


Number 

of 

acres 


3,250,000 
2,000,000 
5,000,000 


Number  of 

superficial 

feet 


11,250,000,000 

9,000,000,000 

12,500,000,000 


7,000,000     28,000,000,000 


Total  export  of  yellow  i 
pine  5 

Export  of  yellow-pme ) 
lumber  and  tiir.«er  > 
from  Pensacola ) 

Export  of  yellow-pine ) 
lumber  ind  timber  > 
from    Mobile ) 

Total  exoort  of  lumber  ) 
and  tiinhrr  from  the  > 
United   States ) 


1902 


906,743,088 
superficial  feet 


supei 


'^3,304, 036 
Mrncial  fei 


feet 


236.985,472 
superficial  feet 

1,458,110,268 
superficial  feet 


1903 


3375J  1.5.577 
superncial  feet 

238,660,451 
superficial  teet 


5,000,000 
4,500,000 
4,500,000 
t, 500,000 


40,000,000,000 

38,250,000,000 

36.000,000,000 

2,000,000,000 


There  are  three  distinct  markets  for  south- 
em   yellow   pine, —  the   local,   the    foreign,   and 
the  domestic.   The  local  market  consumes  about 
15  per  cent  of  the  output,  the  foreig^n   10  per 
There   are   almost    10,000   saw-mills    in   the    cent,  and  the  domestic  75  per  cent.    Hence,  it 
yellow-pine  belt  of  the  South,  varying  from  the    is  seen  that  into  the  interior  artd  eastern  Stateg 
Vot.  30 — 4a 
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goes  the  bulk  of  southern  yellow  pine.  The 
lumber  in  this  last-named  trade  is  generally 
kiln-dried  and  dressed,  while  to  foreign  coun- 
tries are  sent  rough  lumber  and  great  quanti- 
ties of  square  timber.    See  also  Pine. 

Yellow  Puccoon.  See  Puccoon;  Golden 
Seal. 

Yellow-rattle,  a  scrophulariaceous  plant, 
Rhianthus  crista  galli,  an  annual  herb  with 
opposite,  lanceolate,  sessile  leaves,  and  terminal, 
one-sided,  leafy-bracted  spikes  of  yellow  flow- 
ers. The  corollas  are  two-lipped,  with  an 
arched  upper  lip,  and  three-lobed  lower  one. 
The  capsule  is  orbicular  and  flat,  with  several 
round-winged  seeds,  which  rattle  _  about  the 
pod  when  shaken,  and  have  given  rise  to  other 
descriptive  names,  such  as  rattle,  rattle-box, 
penny- rattle,  etc.  In  European  fields  it  is  very 
abundant  and  becomes  a  pest,  since  it  is  para- 
sitic and  attaches  itself  by  suckers  to  the  roots 
of  living  grasses. 

Yellow  Ribbon,  Order  of  the.  See 
Orders,  Royal. 

Yellow  River.     See  Hwang  or  Hoanc-ho. 

Yellow-root,  either  one  of  two  ranuncula- 
ceous  plants,  one  being  known  as  the  shrub  yel- 
low-root {Xanthorrhisa  apiifolia).  Its  long 
roots  and  rootstock,  leaves,  bark  and  pith,  are 
bright  yellow,  and  the  root  is  extremeW  bitter 
and  astringent,  and  is  used  as  a  tonic._  This  yel- 
low-root grows  in  the  southern  United  States 
and  has  pinnate  leaves  clustered  at  the  top  of  a 
short  stem,  giving  the  plant  a  fern-like  aspect 
The  foliage  turns  to  gorgeous  lines  of  scarlet 
and  orange  in  the  autumn.  The  five-merous 
flowers  are  wine-colored.  The  other  yellow- 
root  {Hydrastis  canadensis)  is  known  also  as 
golden-seal,  or  yellow  puccoon;  its  root  is  a 
tonic  drug.  The  plant  has  abundant  reniform, 
palmately-lobed,  basal  leaves,  and  two  cauline 
ones,  the  uppermost  of  these  subtending  the 
solitary,  greenish-white  flower.  The  puccoon 
(q.v.)  is  found  in  woods  in  the  eastern  United 
States  and  furnished  the  Indians  with  a  favorite 
yellow  dye. 

Yellow  Sea,  or  Hwang-hai,  hwang-hi',  a 
gulf  of  the  Pacific  Ocean,  extending  between 
the  northeast  coast  of  China,  and  the  western 
coast  of  Korea,  northward  to  Manchuria; 
length  about  620  miles;  greatest  breadth  about 
400  miles.  North  and  northwest  it  terminates 
in  the  gulfs  of  Liao-tung  and  Pe-chi-li,  the  lat- 
ter of  which  receives  the  waters  of  numerous 
large  and  important  rivers.  On  the  east  coast 
are  numerous  groups  of  islets,  part  of  them  in- 
cluded in  the  Korean  Archii>elago.  The  Yel- 
low Sea  is  very  shallow,  and  is  so  named  from 
the  muddy  lemon-yellow  color  of  its  waters  near 
the  land,  caused  by  the  large  quantity  of  allu- 
vium continually  brought  into  it  by  the  Hwang- 
ho  or  Yellow  River,  and  the  Yang-tse-Kiang, 
which  gradually  tends  to  decrease  its  depth. 

Yellow-weed.    See  Dyer's  Rocket. 

Yellow-wood,  a  name  applied  to  several 
timber  trees  and  shrubs,  including  Cladrastis 
lutea.  This  is  an  uncommon  leguminous  tree, 
known  in  cultivation  as  the  virgilia,  American 
or  Kentucky  yellow-wood,  and  is  indigenous  to 
the  United  States  from  Kentucky  southwards. 
The  yellow-wood  attains  to  a  height  of  60  feet, 
with  a  trunk  some  two  feet  in  diameter.   It  usu- 


ally divides  into  two  or  three  limbs  not  far 
from  the  ground,  which  ramify  into  slender 
and  somewhat  drooping  branches,  forming  a 
broad,  graceful  head.  In  winter  the  smooth, 
silvery-gray  bark  of  its  main  trunk,  and  red- 
brown  of  its  delicate  sprays,  are  very  interest- 
ing. The  limbs,  however,  are  brittle  and  break, 
easily.  The  foliage  of  the  yellow-wood  con- 
sists of  light-colored,  odd-pinnate  leaves,  turn- 
ing to  clear  yellow  in  autumn;  and  fragrant 
panicles  a  foot  or  more  long,  of  flowers,  pea- 
like and  milk-white,  droop  from  the  ends  of  the 
branches.  The  fruits  are  linear  legumes.  A. 
yellow  dye  was  made  from  the  hard  golden- 
tinted  wood,  which  is  used  for  fuel  and  occa- 
sionally for  gun-stocks.  The  yellow-root  (q.v.) 
(Xanthorrhisa) ;  the  Osage  orange  {Madura 
aurantiaca),  a  favorite  hedge  plant;  fustic,  a 
dyestuff  yielded  by  the  wood  of  Madura  tinc- 
toria,  a  West  Indian  tree  with  oblong,  taper- 
pointed  leaves  and  an  edible  fruit;  and  Sdiaef- 
feria  frutescens,  the  valuable  boxwood  of  the 
West  Indies,  are  all  known  as  yellow-woods. 
Australian  yellow-woods  are  the  Acronychia- 
lavis,  Hovea  longipes,  and  Xanthostemon- 
pachysperma;  and  the  white  teak,  or  Queens- 
land yellow-wood  {Flindersia  oxleyana),  also 
called  light  yellow-wood,  is  a  tall,  slender  tree 
with  many  branches.  Another  tree  called  light 
yellow-wood  is  the  Rhus  rhodanthema,  bearing 
large  red  flowers,  and  growing  to  80  feet  in 
height.  It  is  native  to  Queensland,  and  yields  a 
fine  cabinet-wood,  close-grained,  capable  of  tak- 
ing a  fine  polish,  sound  and  durable.  Natal 
yellow-wood  is  a  tree  of  about  the  same  height 
{Podocarpus  elongata),  with  a  close-grained 
wood  which  will  not  bear  exposure  out  of 
doors,  but  is  extensively  used  for  furniture  and 
interior  house-building.  The  bastard  yellow- 
wood  of  the  same  region  is  P.  pruinosa,  with  a 
tough  durable  wood,  also  used  in  house  build- 
ing; still  another  species  (P.  latifolia),  an  ever- 
green about  80  feet  high,  and  having  an  aro- 
matic wood,  is  the  East  Indian  yellow-wood. 
This  same  name  is  given  to  the  satin-wood 
(Chloroxyton  swietenia).  The  prickly  yellow- 
wood  is  Xanthoxytum  caribmtm  (q.v.). 

YeUowbird,  any  of  several  familiar  birds 
prevailingly  yellow  in  plumage.  In  the  United 
States  the  name  belongs  to  two  small  garden- 
visitors.  One  is  the  goldfinch  (q.v.),  and  the 
other,  often  distinguished  as  ^summer*  yellow- 
bird,  is  a  warbler  (Dendroica  cestiva),  common 
in  summer  throughout  all  the  eastern  United 
States  and  Canada.  It  is  greenish  yellow, 
brightest  on  the  breast,  where  it  is  diversified 
by  salmon-colored  streaks.  The  song  is  a  me- 
lodious trill,  often  heard  among  the  roses  and 
lilacs  of  the  garden,  where  the  bird  is  likely  to 
fix  its  deep  nest  of  hempen  shreds  in  an  up- 
right fork.  The  eggs  are  pink,  with  reddish 
and  purplish  dots.  This  nest  is  one  of  the  re- 
ceptacles most  often  chosen  by  the  cow-bird  for 
its  surreptitious  egg;  but  the  yellowbird  fre- 
quently defeats  the  intruder's  object,  by  build- 
ing a  nejv  nest  on  top  of  the  first  one,  burying 
the  strange  egg. 

Yellowhead,  a  yellow-headed  blackbird. 
See  Blackbird. 

Yellowlegs,  a  genus  (.Totanus)  of  birds  of 
the  family  Scolopacida^  large  snipe-like  species 
with  cross-barred  tail-feathers,  well-marked 
gape,  long,  slender  non-sensittve  bill  and  green- 
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ish  yellow  legs,  from  which  they  take  their 
common  names  of  yellowlegs,  green-shanks, 
etc.,  while,  because  of  their  constant  noisy 
calling,  they  are  known  to  gunners  as  tattlers 
or  tell-tale  snipe.  The  greater  yellowlegs  (T. 
melanolencMs)  inhabits  during  some  part  of  the 
year  nearly  the  entire  American  continent  and 
breeds  chiefly  north  of  the  United  States,  in 
which  it  is  well  known  as.  a  coastwise  migrant. 
It  is  13  to  14  inches  long,  with  a  spread  of 
wings  of  two  feet  Above  the  color  is  a  mixed 
dark  ashy,  varying  with  the  age  and  season, 
below  white  streaked  and  barred  with  ashy 
black.  Although  chiefly  a  maritime  bird,  this 
species  also  migrates  through  the  Mississippi 
Valley  and  is  found  about  the  lakes  of  the  m- 
terior;  and  even  along  the  coast  it  is  fond  of 
frequenting  the  fresh  and  brackish  pools  on 
the  meadows,  where  it  finds  an  abundance  of 
food  in  the  small  fishes,  mollusks,  shrimps  and 
crabs.  It  also  eats  worms,  insects  and  the 
spawn  of  fishes,  which  it  catches  with  great 
facility.  During  the  migrations,  which  occur 
in  April  and  from  late  August  to  October 
through  the  greater  part  of  the  United  States, 
it  is  commonly  seen  in  small  parties  of  6  or  8, 
often  consorting  with  other  species  of  tattlers, 
willets  and  godwits.  The  flight  is  swift  and 
often  elevated,  and  in  alighting  in  pools  in 
which  thejr  wade  leg-deep  they  keep  the  wings 
raised  until  well  settled.  They  are  extremely 
alert  and  noisy  and  thus  provoke  the  indigna- 
tion of  gunners.  The  nest  is  a  grass-lined  de- 
pression on  the  ground  and  the  four,  pyriform, 
greenish  yellow,  brown  and  gray  blotched  eggs 
measure  upward  of  two  inches  in  length.  The 
lesser  yellowlegs  (T.  Aavipes)  is  in  form  and 
coTors  nearly  an  exact  miniature  of  the  last, 
but  is  only  10  or  11  inches  long,  with  a  spread 
of  20  inches.  Its  range  and  habits  are  similar 
to  those  of  the  larger  species,  but  it  is  much 
commoner  in  the  E^st  and  flies  in  much  larger 
flocks.  It  is  much  better  known  to  shooters  of 
shore-birds.  The  eggs  are  more  variable,  the 
ground-color  being  clay  or  buff,  and  the  mark- 
ings usually  very  bold  and  distinct.  The  Euro- 
pean g^een-shank  (q.v.)  occasionally  straggles 
to  our  shores  and  may  be  distinguished  from 
T.  melanoleucus,  which  it  resembles  in  size,  by 
the  distinctly  green  color  of  the  lower  legs  and 
feet.  About  a  dozen  related  species  are  found 
in  other  parts  of  the  world  and  the  genus  Helo- 
dromas,  containing  our  solitary  and  green  sand- 
pipers, is  closely  allied.  For  methods  of  shoot- 
ing see  Sandpiper. 

Yellowplush  Papers,  The,  a  series  of 
satirical  papers  by  William  M.  Thackeray, 
which  appeared  in  *Fraser's  Magazine'  in 
1837-8,  as  *The  Yellowplush  Memoirs,''  and  in 
book  form  in  1841. 

Yellows,  a  disease  of  the  peach  (q.v.). 

Yellowstone,  formerly  Sublette,  a  lake  in 
the  Yellowstone  National  Park  (q.v.),  at  the 
northeast  base  of  the  Rocky  Mountain  range. 
It  has  an  elevation  of  nearly  7,800  feet  above 
sea-level.  It  is  irregular  in  form,  having  ex- 
tensions called  West  Arm.  South  Arm,  and 
South-East  Arm.  The  Yellowstone  River 
flows  through  the  lake,  or  as  sometimes  given, 
the  lake  is  an  expansion  of  the  river.  It  is 
about  20  miles  long  and  15  miles  wide. 

Yellowstone,  a  river  which  has  its  rise  in 
the  Shoshone  Mountains,  in  the  northwestern 


part  of  Wyoming,  near  lat.  44°  N.  It  flows 
north,  entering  the  Yellowstone  National  Park 
(q.v.)  at  the  southeast  corner,  and  passes 
through  Yellowstone  Lake,  which  is  usually 
called  an  expansion  of  the  river.  From  the 
lake  the  course  is  northeast,  east,  then  north- 
east to  the  Missouri  River,  which  it  enters  at 
Buford,  on  the  boundary  between  Montana  and 
North  Dakota.  The  total  length  of  the  stream 
is  about  1,000  miles.  It  is  navigable  for  nearly 
800  miles  from  its  junction  with  the  Missouri. 
The  largest  tributaries  come  from  the  south 
and  are  Big  Horn,  Powder,  Rosebud,  and 
Tongue  rivers.  The  Grand  Canon  of  the  Yel- 
lowstone (see  Yellowstone  National  Park) 
is  one  of  the  wonderful  sights  in  a  region  of 
wonderful  scenery. 

Yellowstone  National  Park,  a  government 
reservation  in  the  northwestern  part  of  Wyo- 
ming and  extending  into  Idaho  and  Montana 
about  II  miles  along  the  western  boundary  of 
the  park  and  into  Montana  about  three, miles 
along  the  northern  boundary.  In  1872 'Con- 
gress set  apart  3,575  square  miles  as  "a  public 
pleasure  ground  and  a  game  preserve."  In 
1891  a  tract  of  nearly  2,000  square  miles  was 
added  to  the  east  and  south,  making  the  total 
area  S,57S  square  miles.  The  mean  altitude  of 
the  plateau  portion  is  7,800  feet.  The  'Conti- 
nental Divide"  passes  through  from  the  south- 
east to  the  northwest,  and  the  "Rocky 
Mountain  Divide"  through  the  western  part. 
Surrounding  the  park  are  numerous  snow-clad 
mountains;  on  the  south  are  the  Shoshone 
Mountains,  the  Big  Game  and  Teton  ranges,  on 
the  east  an  extension  of  the  Shoshone  and  on 
the  southwest  the  Teton  Range,  the  Big  Bend 
Ridge  on  the  west,  and  the  Gallatin  Range,  part 
in  the  park,  on  the  northwest.  Some  of  the 
high  peaks  on  the  east  are  Index,  11,740  feet; 
Saddle  Mountain,  10,676;  Sunlight,  10,678; 
Fortress  Mount,  12,073;  and  Ishawooa  Cone, 
11,840.  Within  the  limits  of  the  park  is  the 
Absaroka  Range  on  the  eastern  border,  with 
numerous  vast  peaks;  as  Table,  Humphrey, 
Schurz,  Langford,  Chittenden,  Cathedral,  and 
Stevenson.  In  the  northeast,  and  inside  the 
Absaroka  Range,  are  the  Specimen  Ridge  and 
the  Mirror  Plateau.  In  the  northern  and  south- 
em  parts  of  the  park  are  lofty  elevations; 
Mount  Holmes  of  the  Gallatin  Range  and  Bun- 
sen  Peak  are  among  the  highest.  In  the  south- 
ern part  of  the  park  is  Sheridan  Mountain, 
10,385  feet  high,  the  highest  point  of  the  Red 
Mountains.  This  elevation  was  named  in  honor 
of  Philip  H.  Sheridan.  A  large  part  of  the 
peak  is  formed  of  porphyry  of  a  purple-pink 
color.  Mount  Washburne  in  the  north  is  noted 
as  the  peak  from  which  large  portions  of  the 
park  tray  be  seen.  It  was  named  in  honor  of 
H.  D.  Washburne,  who  explored  this  region  in 
1870.  There  are  over  20  high  peaks  within  the 
limits  of  the  park.  The  central  plateau  is  com- 
posed of  vast  quantities  of  lava,  in  some  places 
2,000  feet  deep.  The  Absarokas  Range  are  made 
up  of  volcanic  rocks,  and  nearly  every  part  of 
this  peculiar  range  shows  the  marks  of  having 
gone  through  a  period  of  volcanic  action.  Sheri- 
dan in  the  south  and  Washburne  in  the  north 
have  been  active  volcanoes.  Between  Yellow- 
stone and  Shoshone  lakes  is  a  volcanic  ridge 
about  255  feet  in  height.  Six  miles  from  the 
Grand  Cation  of  the  Yellowstone  is  Sulphur 
Mountain,  an  immense  mound  of  pure  sulphuc 
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crystal  with  a  number  of  steaming  springs  at  its 
base. 

Rivers  and  Lakes. —  The  "Continental  Di- 
vide* marks  the  land-line  of  separation  of  the 
waters  of  the  Atlantic  and  the  Pacific.  The 
headwaters  of  several  large  rivers  are  in  the 
park;  Yellowstone,  Snake,  Lewis,  Madison,  and 
Shoshone  are  some  of  the  streams  which  have 
headwaters  here.  The  Yellowstone  River 
(q.v.),  Missouri  River's  longest  tributary,  rises 
or  passes  through  Yellowstone  Lake,  _Jor_  a 
stream  which  enters  the  lake  on  the  opposite  side 
is,  also,  called  Yellowstone.  The  Grand  Caiion 
of  the  Yellowstone  is  one  of  the  wonders  of  this 
"Wonderland.*  Its  walls  on  one  side  are  2,000 
feet,  and  on  the  other  side  there  is  a  gradual 
descent  half  wajr  down  of  sliding  cinnabar  and 
other  delicately  tinted  chalky  formations,  broken 
at  intervals  by  towering  pinnacles  of  mineral 
rock,  which  stand  out  in  bold  relief  against  the 
brilliant  background.  These  pinnacles  take  on 
many  fantastic  forms,  inspiring  the  delusion  that 
one  is  looking  down  upon  the  decaving  splendors 
of  antique  architecture.  From  the  base  of  these 
solemn  sentinels,  the  descent  to  the  water  line 
is  as  abrupt  as  from  surface  to  torrent  on  the 
opposite  side.  Far  below  winds  the  foaming 
current  of  white-crested  wavelets  spread  out 
like  a  silvery  band.  Though  the  channel  is  160 
feet  wide,  it  appears  no  larger  than  a  brook. 
The  whole  volume  of  water  breaks  over  a  ledge, 
in  the  centre  of  which  stands  a  huge  black 
bowlder  which  divides  the  waters  for  a  few  feet, 
and  again  uniting  they  fall  370  feet  Showers 
of  spray  are  sent  up,  which  when  touched  by  the 
sunlight  look  like  innumerable  and  varied  col- 
ored jewels.  Another  falls  above  the  main 
waterfall,  is  of  considerable  height  and  great 
beauty,  and  above  are  a  series  of  cascades.  The 
Grand  Caiion  is  about  10  miles  long.  Tower 
Falls  are  so  named  on  account  of  a  mass  of 
stone,  about  100  feet  from  the  verge  of  the 
precipice.  The  water  below  flows  over  a  ledge 
about  150  feet  high,  and  falls  in  solid  sheets. 
Belcher  River  drains  the  southwestern  part  of 
the  park.  Madison,  another  tributary  of  the 
Missouri,  has  its  source  at  the  confluence  of  the 
Gibbon  and  Fire  Hole  rivers  in  the  western  part. 
In  the  northwest  is  the  Gardiner  River,  a 
branch  of  the  Yellowstone.  Yellowstone  Lake 
(q.v.),  the  largest  body  of  water  in  the  park,  is 
said  to  have  300  miles  of  shore  line,  but  it  never 
has  been  fully  explored.  _  It  certainly  is  the  gem 
of  the  lakes,  set  as  it  is  in  a  series  of  mountain 
peaks,  with  pine-clad  slopes  and  snow-crowned 
summits.  The  monotony  of  its  crested  waves  is 
broken  by  a  verdure-clad  island,  Frank  Island, 
giving  it  the  appearance  in  summer  of  an  emer- 
ald in  a  setting  of  brilliants.  Shoshone  Lake, 
next  in  size,  is  west,  and  Heart  Lake  is  south  of 
Yellowstone.  North  of  Yellowstone  is  a  group 
of  small  lakes,  the  largest  of  which  is  White 
Lake.  They  are  northwest  of  Plican  Cone. 
Near  Mount  Chittenden  is  Turbid  Lake. 

Geycers  and  Hot  Springs. —  The  Yellowstone 
Park  is  famous  for  its  numerous  geysers;  it  is 
one  of  the  four  regions  in  the  world  where  there 
are  groups  of  large  geysers.  There  are  three 
geyser  basins  located  in  the  valley  of  the  Fire 
Hole  River,  at  an  average  altitude  of  7,000  feet 
above  the  sea-level ;  Upper  Geyser,  Middle  Gey- 
ser, and  Lower  Geyser.  The  Upper,  or  Great 
Geyser  basin,  is  the  most  active.  Here  are  lo- 
cated   the   great    spouters,   conspicuous   among 


which  are  the  Giant,  Giantess,  Castle,  Saw  Mill) 
Bee  Hive,  Lion,  Grand  Comet  and  Cub,  and 
last,  but  by  no  means  least,  Old  FaithfuL  They 
are  all  appropriately  named.  The  Giant  and 
Giantess  are  so  called  on  account  of  the  immense 
size  of  their  craters  and  the  force  of  their  ac- 
tion; the  Bee  Hive  and  Castle  because  of  the 
peculiar  formation  of  their  cones;  the  Saw  Mill 
and  Lion  from  the  roaring  noise  they  make 
when  in  a  state  of  activity ;  and  Old  Faithful  or 
account  of  the  regular  discharges  of  steam  and 
water  at  intervals  of  64  minutes.  One  can  rely 
absolutely  on  Old  Faithful  gtiving  an  exhibi- 
tion every  hour  and  four  minutes.  The  stated 
intervals  of  activity  have  not  varied  in  the 
memory  of  the  oldest  visitorto  the  park.  Other 
geysers  are  variable  in  the  time  of  their  action ; 
all  are  subject  to  changes.  The  Bee  Hive  is  be- 
coming more  active  every  season.  It  gives  an 
exhibition  two  or  three  times  every  24  hours. 
The  Giant  and  Giantess  and  Castle  can  not  al- 
ways be  relied  upon,  but  they  make  a  magnificent 
display  when  in  action.  The  Giant  averages  an 
exhibition  about  every  iix  days  and  the  Giantess 
about  every  11  days.  Near  the  main  cone  of  the 
Giant  Geyser  is  a  small  fissure,  which  seems  to 
do  for  the  Giant  what  an  escape  pipe  does  for  a 
large  boiler.  When  the  chambers  of  the  main 
crater  become  fully  charged,  short  puffs  of  steam 
come  hissing  through  this  fissure.  The  gran- 
deur of  the  spectacle  which  follows  passes  de- 
scription. The  interior  forces  seem  to  combine 
in  making  a  display  of  power.  Accompanying 
a  stunning  _  shock,  caused  by  the  volume  of 
steam  escaping,  a  column  of  water  about  10  feet 
in  circumference  is  thrown  up  to  a  considerable 
height,  and  emits  a  dense  cloud  of  steam,  so  that 
it  is  difficult  to  see  what  appears  in  the  centre  to 
be  a  massive  marble  pillar.  But  the  steam  soon 
floats  away  and  a  column  of  great  beauty  stands 
revealed  in  all  its  grandeur.  In  a  few  seconds 
comes  another  change,  the  column  is  shattered, 
the  law  of  gravity  asserts  itself,  and  the  great 
body  of  water  which  went  up  in  a  grand  column 
falls  in  showers  of  spray.  The  greater  part  of 
the  water  returns  to  the  crater,  and  the  over- 
flow is  carried  off  by  Fire  Hole  River,  a  stream 
well  named,  as  it  flows  rapidly  through  three 
basins  fed  by  many  boiling  springy  and  numer- 
ous geysers. 

There  are  no  cone  geysers  in  the  Middle  Gey- 
ser basin.  The  great  wonder  of  the  Middle 
basin  is  "Hell's  Half-Acre.*  This  is  located  on 
the  bank  of  Fire  Hole,  and  is  a  steaming  abyss, 
about  30  feet  deep,  in  a  limestone  formation. 
Four  or  five  times  each  day,  at  irregular  inter- 
vals, it  gives  most  astonishing  exhibits.  A  short 
distance  from  "Hell's  Half-Acre*  is  a  boiling 
lake,  the  vv-aters  of  which  are  a  beautiful  blue. 
The  blue  liquid-overflow  winds  over  formations 
which  for  years  have  been  changing  in  form  ?nd 
color,  making  a  sight  the  like  of  which  is  no- 
where else  in  the  world.  The  reflection  of  the 
trees  and  hills  in  the  colored  water  adds  to  the 
picturesque  beauty  of  the  scene.  The  "Devil's 
Paint  Pot*  is  a  boiling  caldron  of  many  colored 
days,  which  bubble  and  steam  and  change  their 
colors  in  a  way  most  interesting.  The  Mam- 
moth Hot  Springs  are  in  the  northern  part  of 
the  park,  not  far  from  Cinnabar,  the  railroad 
station  in  Montana.  They  are  somewhat  similar 
to  the  springs  in  the  Fire  Hole  basin.  The  de- 
posits left  by  the  water  have  built  up  scalloped 
terraces.    Some  of  the  results  of  their  activiiy 
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exist  in  a  marked  degree  on  the  banks  of  the 
Gardiner  River.  There  are  places  where  the 
water  from  the  geysers  is  no  longer  changing 
the  terrace  formations,  and  which  seem  to  be 
over  caverns  as*  indicated  by  the  sound  of  foot- 
steps. In  some  parts  caverns  have  been  ex- 
plored, and  found  to  contain  many  beautiful 
specimens  of  stalagniites  and  stalactites.  The 
springs  oi  this  locality  are  as  varied  in  color 
and  form  as  in  activities'.  The  'Goddess  of 
Liberty"  is  a  mass  of  limestone,  40  or  50  feet 
high,  and  shaped  like  the  cap  of  the  Goddess 
of  Liberty.  The  Mud  Geysers,  north  _  of  and 
near  Yellowstone  Lake,  are  what  their  name 
indicates'.  At  irregular  intervals  mud  and  water 
are  shot  up  quite  a  distance.  This  slimy  sub- 
stance falls  on  the  dead  cedars  which  have  been 
killed  by  the -hot  substance;  but  that  evergreen 
cedars  grew  here  shows  that  vegetation  existed 
long  before  the  present  conditions.  There  are 
geysers  near  Heart  Lake  and  in  other  parts  of 
the_  park.  There  are  nearly  100  active  hot 
springs  and  geysers  within  the  park.  The  gey- 
sers change,  some  becoming  extinct,  and  new 
ones  appearing.  In  1878  a  large  geyser  made  its 
appearance  in  the  NorrisBasm,  near  the  head- 
waters of  the  Madison  River.  Hot  springs  are 
found  everywhere  in  the  park ;  on  mountains,  in 
valleys,  in  the  beds  of  lakes  and  rivers,  near 
caiions,  and  near  cold  water  springs.  They  vary 
in  size,  some  cover  acres,  others  only  inches  of 
surface.  ^  There  are  also  a  large  number  of  min- 
eral springs  and  numerous  springs  of  clear  cold 
water.  The  whole  park  and  much  of  the  adjoin- 
ing region  are  volcanic. 

Climate. —  The  climate  is  not  as  severely  cold 
as  in  other  parts  of  the  Rocky  Mountain  region 
;  of  the  same  altitude.  The  winter  season  prac- 
'  tically  begins  with  September  or  the  last  of  Au- 
gust. The  mean  temperature  in  January  is 
about  20° ;  occasionally  the  temperature  falls  to 
30°  below  zero.  The  summers  are  short;  vege- 
tation begins  to  grow  in  May  and  in  July  has 
reached  its  most  luxuriant  state.  In  the  last  of 
Augi'st  the  change  from  summer  to  winter  is 
usually  sudden.  In  July  the  mean  temperature 
is  62° ;  sometimes  in  summer  the  temperature 
rises  to  96°.  A  hot  day  in  summer  may  be  fol- 
lowed by  a  cold  night,  even  frost  appearing. 
On  the  plateau  the  average  annual  rainfall  is  20 
inches. 

Fhra. —  Nearly  all  the  park  area  is  covered 
with  forests,  chiefly  composed  of  coniferse.  The 
treeless  regions  are  the  summits  of  the  high 
mountains,  the  marshy  bottoms,  and  the  steep 
rocky  slopes.  The  black  pine  is  the  most  com- 
mon ;  in  some  places  there  •are  forests  composed 
almost  wholly  of  black  pine  (Pinus  Murrayana), 
which  here  do  not  attain  any  great  size.  The 
balsam  is  found  on  the  high  plateaus,  and  varie- 
ties of  fir  and  spruce  are  abundant.  Forests 
exist  at  an  elevation  of  9,700  feet.  Grasses  are 
found  on  the  plateaus,  and  the  herbaceous  vege- 
tation found  in  the  Rocky  Mountains.  Above 
the  timber  line  the  vegetation  is  about  as  in  other 
parts  of  the  summits  of  the  Rocky  Mountains. 
The  gentian  is  one  of  the  favorite  flowers  of 
this  section.  Near  the  hot  springs  the  vegeta- 
tion is  _  affected  by  the  overflow  and  other 
causes ;  it  is  stunted  and  in  some  places  has  been 
killed  entirely.  Petrified  trees  are  found  in  the 
northwest. 

Fauna. —  The  wild  animals  of  the  park  are 
projected  by  government  laws,  and  as  a  conse- 


quence are  becoming  more  numerous  than  in 
other  parts  of  the  Rocky  Mountains.  A  herd 
of  buffalo  is  one  of  the  features  of  the  place. 
The  animals  fouad  here  are  deer,  antelopes,  elk,  ' 
mountain  lions  (pumas),  beaver,  black  and 
brown  bears,  and  moose.  Sheep  are  found  on 
the  high  lands.  Grouse  is  found  in  some  parts, 
but  there  are  not  many  birds  in  this  region 
Fish  abound,  trout  's  in  many  streams. 

Government  and  Improvements. —  Since  1873 
the  government  has  had  entire  control  of  a  por-- 
tion  of  what  is  now  the  Yellowstone  National 
Park,  and  later  took  control  of  additional  lands, 
and  now  has  entire  jurisdiction  over  all  the  park. 
The  administrative  officials  are  under- the  Secre- 
tary of  the  Interior.  An  army  officer  is  the  su- 
perintendent in  direct  charge,  and  he  has  as  his 
aids  a  detachment  of  Federal  troops.  On  I  July 
1900,  the  Secretary  of  the  Interior  gave  to  the 
public  the  following  instructions: 

The  following  rules  and  regulations  for  the 
government  of  the  Yellowstone  Xational  Park 
are  hereby  established  and  made  public  pursuant 
to  authority  conferred  by  section  2.47s.  Revised 
Statutes,  United  States,  and  the  act  of  Congress 
approved  7  May  1894: 

(i)  It  is  forbidden  to  remove  or  injure  the 
sediments  or  incrustations  around  the  geysers, 
hot  springs,^  or  steam  vents ;  or  to  deface  the 
same  by  written  inscription  or  otherwise;  or  ^o 
throw  any  substance  into  the  springs  or  geyser 
vents ;  or  to  injure  or  disturb,  in  any  manner,  or 
to  carry  off  any  of  the  mineral  deposits,  speci- 
'  mens,  natural  curiosities,  or  wonders  within  the 
park. 

(2)  It  is  forbidden  to  ride  or  drive  on  any  of 
the  geyser  or  hot  spring  formations,  or  to  turn 
loose  stockto  graze  in  their  vicinity. 

(3)  It  is  forbidden  to  cut  or  injure  any 
growing  timber.  Camping  parties  will  be  al- 
lowed to  use  dead  or  fallen  timber  for  fuel. 

(4)  Fires  shall  be  lighted  only  when  neces- 
sary, and  completely  extinguished  when  no 
longer  required.  _  The  utmost  care  should  be 
exercised  at  all  times  to  avoid  setting  fire  to  the 
timber  and  grass,  and  any  one  failing  to  comply 
therewith  shall  be  punished  as  prescribed  by 
law. 

(5)  Hunting  or  killing,  wounding  or  captur- 
ing of  any  bird  or  wild  animal,  except  danger- 
ous animals,  when  necessary  to  prevent-  them 
from  destroying  life  or  inflicting  an  injury,  is 
prohibited.  The  outfits,  including  guns,  traps, 
teams,  horses,  or  means  of  transportation  us.ed 
by  persons  engaged  in  hunting,  killing,  trapping, 
ensnaring,  or  capturing  such  birds  or  wild  ani- 
mnls.  or  in  possession  of  game  killed  in  the  park 
under  other  circumstances  than  prescribed 
above,  will  be  forfeited  to  the  United  States,  ex- 
cept in  cases  where  it  is  shown  by  satisfactory 
evidence  that  the  outfit  is  not  the  property  of  the 
person  or  persons  violating  this  ^^egulation,  and 
the  actual  owner  thereof  was  not  a  party  to  such 
violation.  Firearms  will  only  be  permitted  in 
the  park  on  written  permission  from  the  super- 
intendent thereof.  On  arrival  at  the  first  station 
of  the  park  gfuard,  parties  having  firearms  will 
turn  them  over  to  the  sergeant  in  charge  of  the 
station,  taking  his  receipt  for  them.  They  will 
be  returned  to  the  owners  on  leaving  the  park. 

(6)  Fishing  with  nets,  seines,  traps,  or  by 
the  use  of  drugs  or  explosives,  or  in  any  other 
way  than  with  hook  and  line,  is  prohibited. 
Fishing   for  the  purposes   of  merchandise  or 
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profit  IS  forbidden  by  law.  Fishing  may  be  pro- 
hibited by  order  of  the  superintendent  of  the 
park  in  any  of  the  waters  of  the  park  or  limited 
therein  to  any  specified  season  of  the  year,  till 
otherwise  ordered  by  the  Secretary  of  the  In- 
terior. 

(7)  No  person  will  be  permitted  to  reside 
permanently  or  to  engage  in  any  business  in  the 
park  without  permission,  in  writing,  from  the 
Department  of  the  Interior.  The  superintendent 
may  grant  authority  to  competent  persons  to  act 
as  guides  and  revpke  the  same  in  his  discretion, 
and  no  pack  trains  shall  be  allowed  in  the  park 
unless  in  charge  of  a  duly  registered  guide. 

(8)  The  herding  or  grazing  of  loose  stock 
or  cattle  of  any  kind  within  the  park,  as  well  as 
the  driving  of  such  stock  or  cattle  over  the 
roads  of  the  park,  is  strictly  forbidden,  except  in 
such  cases  where  authority  therefor  is  granted 
by  the  Secretary  of  the  Interior. 

(5)  No  drinking  saloon  or  bar  room  will  be 
permitted  within  the  limits  of  the  park. 

(10)  Private  notices  or  advertisements  shall 
not  be  posted  or  displayed  within  the  park,  ex- 
cept such  as  may  be  necessary  for  the  con- 
venience and  guidance  of  the  public,  on  build- 
ings on  leased  ground. 

(11)  Persons  who  render  themselves  obnox- 
ious by  disorderly  conduct  or  bad  behavior,  or 
who  violate  any  of  the  foregoing  rules,  may  be 
summarily  removed  from  the  park,  and  will  not 
be  allowed  to  return  without  permission,  in  writ- 
ing, from  the  Secretary  of  the  Interior  or  the 
superintendent  of  the  park. 

Any  person  who  violates  any  of  the  fore- 
going regulations  will  be  deemed  guilty  of  a 
misdemeanor,  and  be  subjected  to  a  fine,  as 
provided  by  the  act  of  Congress  approved  7  May 
1894,  *to  protect  the  birds  and  animals  in  Yel- 
lowstone National  Park  and  to  punish  crimes  in 
said  park,  and  for  other  purposes,"  of  not  more 
than  one  thousand  dollars,  or  imprisonment  not 
exceeding  two  years,  or  both,  and  be  adjudged 
to  pay  all  costs  of  the  proceedings. 

Prior  to  1870  little  was  known  about  the  re- 
gion now  included  in  the  park.  In  1870  H.  D. 
Washburne,  surveyor-general  of  Montana,  and 
G.  C.  Doane,  an  army  officer,  explored  this  re- 
gion and  gave  the  first  report  of  the  wonderful 
springs  and  geysers.  In  1872  the  government 
sent  Ferdinand  V.  Hayden,  United  States  geolo- 
gist, and  a  number  of  assistants,  to  explore  this 
region.  The  place  is  visited  annually  by  thou- 
sands of  tourists  and  accounts  of  this  wonderful 
park  have  been  published  in  all  languages. 

Consult:  'Wonderland,'  an  annual  pub- 
lished by  the  Northern  Pacific  Railroad;  Chit- 
tenden, 'Yellowstone  National  Park' ;  Richard- 
son, 'Wonders  of  Yellowstone' ;  United  States 
Geological  Survey. 

Yellowtail,  or  Blanquillo,  a  trachinoid 
lish  {Caulolatilus  princeps)  of  the  coast  of 
Southern  California  and  southward,  allied  to 
the  Atlantic  tilefish  (q.v.),  which  reaches  a 
length  of  40  inches.  It  abounds  about  rocky 
parts  of  the  coasts,  is  good  food  and  interesting 
as  a  gamcfish.  Several  other  fishes  in  various 
parts  of  the  world  are  called  yellowtail  s,  in 
reference  to  the  yellow  or  orange  color  of  the 
tail  fin. 

Yellowthroat. 

TBBOAT. 


See    Maryland    Yellow- 


Yemassee,  yem-a-sS',  The,  a  romance  of 
South  Carolina  in  tHe  colonial  period,  by  Wil- 
liam Gilmore  Simms,  published  in  1835.  The 
leading  events  of  the  tale  are  in  accordance  with 
history.  The  Yemassee  are  a  powerful  tribe  of 
Indians  whose  hunting  grounds  are  gradually 
encroached  upon  by  the  English  colonists,  who, 
by  purchases,  seizures,  and  intrigues,  presently 
change  the  feeling  of  friendship  with  which 
their  advent  was  greeted,  into  fear,  and  finally 
into  savage  revolt. 

Yemassee  War.  See  Colonial  Wass  in 
America. 

Yem'en,  Arabia,  a  division  occupying  the 
southwest  angle  of  the  peninsula,  and  known 
both  to  the  ancients  and  moderns  as  Arabia 
Felix  (Arabia  the  Happy),  from  a  mistransla- 
tion by  Ptolemy  of  Yemen,  which  does  not 
signify  happy,  but  the  land  lying  to  the  right  of 
Mecca,  \emen,  in  the  widest  sense,  is  bounded 
on  the  west  by  the  Red  Sea,  on  the  south  by 
the  Gulf  of  Aden,  on  the  north  by  Hejaz  and 
Nejd,  and  on  the  east  by  Hadramaut.  It  com- 
prises two  regions  physically  distinct:  the  Te- 
hama or  Lx>wland,  lying  between  a  chain  of 
mountains  which  extends  throughout  the  country 
and  the  west  coast;  and  an  elevated  moun- 
tainous tract  to  the  eastward  of  the  former. 
The  Tehama  varies  in  breadth  from  10  to  30 
miles,  and  is  a  barren  desert  wherever  it  is  not 
irrigated  by  the  mountain  streams.  The  moun- 
tains rise  abruptly  from  the  desert  plain,  enclos- 
ing valleys  of  great  luxuriance.  The  table-land 
in  the  interior  has  an  estimated  elevation  of 
4,000  feet,  and  some  of  its  mountain  groups,  as 
Saber,  south  of  Taes,  attain  a  height  of  7,000 
to  8,000  feet  The  loftiest  of  these  mountains 
are  covered  with  forest  to  the  summit,  and  the 
table-land  abundantly  produces  coffee,  dates, 
senna,  tobacco,  and  other  productions  of  rather 
a  warm  temperate  than  a  torrid  region.  Yemen, 
considered  in  the  extent  above  indicated,  has 
no  longer  a  political  existence;  the  frontier 
provinces  have  in  some  instances  become  inde- 
pendent, and  the  Yemen  proper  of  the  present 
day,  or  the  Turkish  vilayet  known  by  this  name, 
does  not  embrace  above  two  thirds  of  the  terri- 
tory formerly  included  under  the  same  general 
title.  Its  approximate  area  is  77,200  square 
miles.  Yemen,  taken  collectively,  still  bears 
unmistakable  traces  of  its  ancient  superiority  in 
wealth  and  civilization.  In  its  numerous  well- 
built  towns  are  many  rich  merchants,  while  in 
the  well-populated  rural  districts  the  peasantry 
are  generally  in  easy  circumstances.  There  are 
two  great  schools  or  universities,  one  at  Zebid 
for  Sunnites,  and  another  at  Damar  for  the 
Zeide.  The  principal  towns  are  Sana,  the  capi- 
tal. Mocha,  and  Aden,  whirh  last  is  now  in  the 
possession  of  the  British.  Pop.  750,000.  See 
Arabia. 

Yembo-el-Bahr,  yemTjo-el-bar,  Arabia. 
See  Yambo. 

Yen,  a  Japanese  coin  issued  in  I,  2,  S,  ID, 
and  20  yen  pieces  (gold).  A  gold  yen  is  equal 
to  49.8  cents  in  United  States  gold. 

Yenikal6,  yen-e-ka'la.  Strait  of,  called  also 
Strait  of  Kaifa  and  Strait  of  Kertch,  Russia, 
connects  the  Black  Sea  with  the  Sea  of  Azov; 
it  is  about  25  miles  long  and  from  2V2  to  8 
miles  broad,  but  in  some  places  is  so  shallow 
as  to  leave  a  channel  of  little  more  than  two 
fathoms  deep. 
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Yenisei,  yen-e-si'S,  Siberia,  the  longest 
river  of  the  region,  formed  by  numerous  streams 
irom  the  mountain  ranges  twrdering  the  Chi- 
nese and  Russian  empires.  It  has  at  first  a  cir- 
cuitous, and  then  an  almost  direct  northward 
course  of  atx>ut  3,400  miles,  finally  reaching  the 
Arctic  Ocean  through  the  long  estuary,  and 
gulf  of  the  same  name.  Its  breadth  varies  from 
.3,000  feet  to  14  miles  in  its  estuary  which 
is  140  miles  long,  and  its  depth  varies  from  11  to 
90  feet.  The  area  of  its  basin  is  estimated  at 
■about  1,000,000  square  miles.  A  canal  connects 
it  with  the  Ob.  The  principal  towns  on  its 
banks  are  Minusinsk,  Krasnoiarsk,  Yeniseisk, 
and  Turukansk;  it  is  navigable  to  the  last- 
named  town  for  large  vessels.  The  waters  of 
the  Yenisei  are  clear  and  rich  in  fish._  They  are 
navigated  by  paddle  steamers,  drawing  barges, 
and  by  a  number  of  five  or  six  cornered  flat- 
bottomed  boxes  which  convey  flour  down  stream, 
-and  are  broken  up  at  their  destinations.  The 
Yenisei  receives  from  the  right  the  Upper  Tun- 
guska  or  Angara  (the  outlet  of  Lake  Baikal), 
the  Irkut,  Middle  Tunguska,  and  Lower  Tun- 
guska.  Nordenskjold's  voyage  in  the  summer 
of  1875  from  Tromso  to  the  moudi  of  the 
Yenisei  opened  up  a  trade  by  sea  with  northern 
Siberia,  in  which  a  number  of  vessels  are  now 
engaged,  finding  six  weeks  in  summer  when 
the  passage  to  and  from  the  Yenisei  can  be 
made  with  little  difficulty. 

Yeniseisk,  yen-e-s&Usk,  Siberia,  (i)  a  tovra 
in  the  government  of  the  same  name  on  the  left 
bank  of  the  Yenisei,  200  miles  north  of  Kras- 
noiarsk. It  has  several  churches,  a  monastery, 
museum  of  natural  history  and  archsology,  and 
a  public  library.  It  is  in  the  northern  gold- 
mining  region,  has  a  custom-house,  an  extensive 
trade,  particularly  in  furs,  and  an  annual  fair. 
Pop.  about  13,000.  (2)  A  province  in  the 
government  of  Irkutsk,  bordering  on  the  Arctic 
Ocean,  bounded  east  by  Yakutsk  and  Irkutsk, 
south  by  Mongolia,  and  west  by  Tomsk;  area, 
987,186  square  miles;  capital,  Krasnoiarsk.  The 
south  part  of  the  province  is  occupied  with  the 
Altai  Hills  and  their  offsets.  In  the  Yenisei 
valley  considerable  tracts  are  under  tillage,  but 
north  of  the  town  of  Yeniseisk  this  is  succeeded 
first  by  pasturage,  then  by  stretches  ever  more 
and  more  desolate,  to  the  frozen  tundras.  The 
chief  river  is  the  Yenisei.  Smaller  streams  are 
the  Taimyr,  Katanga,  and  Anabar,  which,  like 
the  Yenisei,  form  great  gulfs  at  their  mouths. 
The  gold  washings  of  Yeriiseisk  occupy  12,000 
to  15,000  men  and  several  thousand  horses.  Of 
the  native  tribes,  who  live  by  hunting,  fishing, 
and  trade  in  fur,  the  chief  are  Samoyedes  and 
Tungus. 

Yeo,  yo,  Sir  James  Lucas,  English  naval 
officer:  b.  Southampton,  Hampshire,  1782;  d.  at 
sea  1818.  Entering  the  navy  at  11  he  was  pres- 
ent at  the  siege  of  Genoa  in  1800,  and  while  in 
command  of  a  force  of  English  and  Portuguese 
captured  Cayenne,  French  Guiana.  In  1813  he 
"became  commander-in-chief  of  the  English  naval 
force  of  the  Great  Lakes  and  soon  came  into 
conflict  with  the  American  ships  of  war  there. 
After  several  indecisive  engagements  he  caj)- 
tured  Oswego,  6  May  1814,  which  the  Ameri- 
-cans  soon  retook,  and  afterward  blockaded  Com- 
modore Chauncey  at  Sackett's  Harbor.  In  the 
following  year  Yeo  was  made  commander-in- 
•^chief  of  the  English  fleet  on  the  west  coast  of 
Africa. 


Yeoman,  yo'man,  a  term  of  early  English 
origin  formerly  applied  to  a  feudal  attendant 
or  servant,  but  in  the  15th  century  and  subse- 
quently denoting  a  small  freeholder  below  the 
rank  of  gentleman.  The  term  yeoman  was 
given  also  to  the  40  shillings  freeholder,  and 
commonly  to  any  small  farmer  or  countryman 
above  the  grade  of  laborer.  The  term  is  also 
familiar  in  the  titles  of  functionaries  in  royal 
households,  such  as  yeoman  usher  of  the  black 
rod,  yeoman  of  the  robes,  etc. 

Yeomanry,  a  force  of  volunteer  cavalry 
first  enrolled  in  Great  Britain  during  the  wars 
of  the  French  Revolution,  and  consisting  to  a 
great  extent  of  country  gentlemen  and  farmers 
possessing  their  own  horses  and  requisite  equip- 
ment They  are  liable  to  be  called  out  in  aid  of 
the  civil  power  in  case  of  riot  at  any  time;  in 
case  of  actual  invasion,  or  the  appearance  of  an 
enemy  on  the  coast  or  during  a  rebellion,  they 
may  be  assembled  for  actual  service;  they  are 
then  subject  to  the  Mutiny  Act  and  Articles  of 
War,  and  may  be  called  upon  to  serve  in  any 
part  of  Great_  Britain.  During  permanent  ser- 
vice they  receive  cavalry  pay  and  an  allowance 
for  forage.  They  undergo  six  days'  training, 
and  must  attend  a  certain  number  of  drills  year- 
ly, for  which  they  receive  7s.  a  day  as  sub- 
sistence allowance,  and  2s.  for  forage.  Arms 
and  ammunition  are  provided  by  the  War  Office, 
and  there  is  an  annual  allowance  of  £2,  or  about 
$9.74,  per  man ;  but  each  man  has  to  provide  his 
own  horse,  which  is  exempt  from  taxation.  For 
their  services  durinp;  the  Boer  war,  1899-1902, 
they  received  the  title  of  Imperial  Yeomanry. 
Colonial  Yeomanry  have  been  enlisted  for  the 
defense  of  the  British  colonies. 

Yeomen  of  the  Guard,  in  England,  a 
corps  of  veteran  soldiers  of  stately  presence, 
employed  on  state  occasions  in  conjunction  with 
the  gentlemen-at-arms  as  the  bodyguard  of  the 
sovereign.  The  yeomen  were  constituted  a 
corps  in  1485  by  King  Henry  VII.,  and  they  still 
wear  the  costumes  of  that  period.  The  officers 
of  the  corps  are  a  captain,  ordinarily  a  peer,  a 
lieutenant,  and  an  ensign  —  all  old  army  officers. 
There  are  also  a  "Clerk  of  the  Cheque"  and 
four  «Exons,»  besides  non-commissioned  officers 
(messengers,  sergeant-majors,  yeoman  bed- 
goers,  yeoman  bed-hangers),  and  100  privates. 
The  Beef-Eaters  or  Warders  of  the  Tower,  are, 
contrary  to  common  belief,  an  entirely  different 
corps,  but  since  the  reign  of  Edward  VI.  have 
been  privileged  to  wear  the  yeoman's  uniform, 
without  the  shoulder  belt.    See  Beef-eaters. 

Verba  MatC.    See  Paraguay  Tea. 

Yerkes,  yfer'kfiz,  Charles  Tyson,  American 
capitalist:  b.  Philadelphia,  Pa.,  25  June  1837;  d. 
New  York  City,  29  Dec.  igos.  He  received 
a  secondary  _  education  in  Philadelphia,  was 
for  a  time  in  the  flour  and  grain  business, 
in  1859  became  a  stock-broker,  and  in  1861-86 
was  in  banking,  fitst  in  Philadelphia,  and  from 
1881  in  Chicago.  In  1871  he  was  obliged  to 
make  an  assignment,  but  by  fortunate  invest- 
ments he  soon  financially  re-established  himself, 
and  became  prominently  connected  with  the 
Philadelphia  street-railway  system.  After  his 
removal  to  Chicago  he  acquired  a  controlling 
position  in  its  street-railway  system.  In  1892-3 
he  was  a  prominent  member  of  the  board  of 
directors  01  the  World's  Columbian  Exposition 
at  Chicago,  rendering  particular  service  to  the 
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department  of  fine  arts,  to  whose  exhibit  he 
loaned  his  fine  collection  of  paintings.  Among 
his  later  enterprises  was  that  connected  with 
the  London  system  of  underground  railways. 
He  gave  to  the  University  of  Chicago  funds  tor 
the  buildings  and  instruments  of  the  Yerkes 
Observatory  (q.v.),  with  its  famous  telescope. 
This  was  described  by  Newcomb  as  "one  of 
the  most  munificent  gifts  ever  made  for  the 
promotion   of  any  single  science." 

Yerkes  Observatory,  astronomical  observ- 
atory of  the  University  of  Chicago  (q.v.),  lo- 
cated on  Lake  Geneva,  near  William  Bay,  Wis. 
It  was  founded  in  1892  by  Charles  Tyson 
Yerkes  (q.v.),  who  presented  to  the  University 
funds  sufficient  for  its  building  and  equipment. 
It  has  a  refracting  telescope  with  an  aperture 
of  40  inches,  the  largest  in  the  world.  The 
observatory  is  used  chiefly  for  advanced  work 
in  astronomy,  for  which  its  equipment  offers 
exceptional  facilities. 

Yew,  evergreen  coniferous  shrub  or  tree, 
of  the  genus  Taxus.  The  leaves  are  flat  needles 
arranged  in  two  ranks  to  the  right  and  left  of 
the  stem,  but  in  a  horizontal  plane.  The  flow- 
ers are  dioecious,  and  have  no  perianth ;  the 
male  inflorescences  are  composed  of  a  few  sta- 
mens partly  united  at  the  apex  of  a  scaly,  axil- 
lary stalk,  with  shield-shaped  bracts  forming 
a  spherical  head.  The  female  flowers  are  axil- 
lary, naked  ovules  seated  on  a  fleshy  annular 
disk,  which  becomes  cup-shaped  and  scarlet, 
and  nearly  encloses  the  bony  seed.  The  Euro- 
pean yew,  a  tree  famous  in  the  annals  of  01d_ 
World  gardens,  is  the  Taxus  baccata.  It  is" 
readily  recognizable,  by  its  lustrous  foliage,  so 
dark  a  green  as  to  appear  velvety,  and  almost 
black,  in  the  shadows.  When  rather  young  the 
typical  yew  has  a  broadly  pyramidal  head,  but 
in  its  old  age  it  becomes  ragged  and  broken, 
not  unlike  an  aged  hemlock.  Some  of  them 
have  attained  to  a  great  age,  and  they  reach  to 
a  height  of  100  feet,  and  sometimes  to  a  diame- 
ter of  10  feet.  In  cultivation  there  are  several 
varieties  of  yew,  incl-.iding  the  Irish  with  fas- 
tigiate  branches,  and  columnar  habit,  and  the 
golden  yews,  with  foliage,  which,  to  a  certain 
extent,  is  yellow.  The  dark  yew  was  a  favorite 
tree  for  planting  in  church  yards.  It  is  even 
now  a  common  plant  in  European  cemeteries, 
and  has  been  for  centuries  a  symbol  of  mourn- 
ing at  funerals,  and  especially  at  those  of  un- 
happy lovers. 

Lay  a  garland  on  my  hearce 
Of   the   dismal   yew; 

This  couplet  in  the  'Maid's  Tragedy'  is  an 
allusion  to  this  custom.  In  India  the  yew  is  a 
sacred  tree,  its  wood  and  gum  being  burned  as 
an  incense,  and  branches  of  it  carried  before 
ceremonial  processions.  Although  the  sweet 
and  juicy  scarlet  aril  of  yew  fruit  does  not 
seem  to  be  poisonous,  the  enclosed  seed  is  re- 
garded with  suspicion,  especially  when  eaten 
by  children,  in  any  quantity.  Young  branches 
of  yew,  too,  are  dangerous  to  cattle,  which  are 
not  seldom  killed  by  feeding  upon  them.  The 
trunks  of  yews  are  twisted,  ridged,  and  gnarled, 
and  the  shreddy  bark  has  the  rich  red-brown 
tone  of  an  old  cedar.  The  wood  is  hard,  with 
an  orange  red  or  brown  heart,  which  takes  a 
fine  polish  and  is  valued  for  cabinet  work  and 
vaneers;  since  it  is  also  fine  and  close-grained, 


flexible,  and  elastic,  easy  to  split  and  dttrable; 
yew-wood  was  the  chosen  material  for  the  bows 
of  the  English  archers,  and  no  other  wood  has 
ever  equaled  it  for  that  purpose.  The  Indian 
tribes  of  the  northwestern  American  coast  ar- 
rived at  the  same  conclusion  in  regard  to  the 
beautiful  Taxus  brevifolia,  indigenous  to  that 
region,  and  similar  in  appearance  and  size  to 
the  European  tree.  It  was  used  by  them  for 
bows,  spear-handles,  paddles,  and  fish-hooks, 
and  is  the  most  durable  timber  that  the  white 
man  can  find  for  his  fence-posts.  There  is  an- 
other arborescent  American  yew,  found  in 
Florida,  a  bushy  tree  (T.  Aoridana)  with  many 
stout  spreading  branches  and  a  short  trunk.  It 
rarely  exceeds  30  feet  in  height.  A  Japanese 
species  (T.  cuspidata),  with  a  bright  red  bark, 
is  now  being  introduced  to  cultivation,  and  is 
of  bushy  habit,  and  more  hardy  and  successful 
than  the  European  yew.  This  is  a  great  favorite 
with  the  Japanese,  who  clip  it  into  fantastic 
shapes.  The  most  familiar  yew  in  Canada  and 
the  eastern  United  States  is  the  T.  canadensis, 
a  very  low,  shrubby  species  with  decumbent 
branches  radiating  in  every  direction  and  form- 
ing thickets  hard  for  a  man  to  travel  through^ 
but  a  first-rate  cover  for  grouse.  It  g^ows  in 
moist  lands  under  the  shade  of  trees,  and  i» 
readily  recognized  by  its  dark  foliage  and  the- 
glowing,  crimson,  oblong,  cup-like  fruits. 

Yezd,  yezd,  or  Yazd,  Persia,  (i)  A  towm, 
capital  of  a  provitice  of  the  same  name,  in  air 
oasis  in  a  sandy  plain,  190  miles  southeast  of 
Ispahan.  It  is  about  five  miles  in  circuit;  con- 
sists of  an  old  town,  enclosed  by  a  wall  and 
ditch,  defended  by  a  citadel,  and  entered  by 
four  gates ;  and  of  a  larger  new  town  or  suburb, 
which  has  risen  up  in  a  straggling  manner,  to- 
meet  the  wants  of  the  increasing  population. 
Within  the  citadel  are  a  palace,  the  principal 
mosque,  several  other  public  buildings,  and  the 
residences  of  the  chief  men  of  the  district.  The 
bazaars  are  spacious  and  well  supplied,  particu- 
larly with  the  staple  manufactures  of  the  town, 
itself,  consisting  of  silk  stuffs,  velvets,  cottons, 
coarse  woolens  called  numuds,  loaf-sugar,  and 
sweetmeats.  The  position  of  Yezd,  on  the  edge 
of  a  desert,  at  the  junction  of  the  principal  cara- 
van routes,  makes  it  an  important  commercial 
entrepot  for  the  surrounding  countries.  Pop. 
40,000,  of  which  about  a  tenth  are  Zoroastrians- 
or  fire-worshippers.  (2)  The  province  has  an. 
area  of  about  20,000  square  miles,  and  its  popu- 
lation is  estimated  stt  100,000. 

Yezeedees,  yez'e-dez.  See  Reugious  Sects. 

Yezo,  ya'zo,  Ezo,  or  Hokkaido,  hok-ki'dd,. 
Japan,  the  northernmost  of  the  four  main  is- 
lands of  the  empire,  separated  from  Hondo  on 
the  south  by  Tsugaru  Strait,  from  Sakhalin  on 
the  north  by  La  Perouse  Strait,  while  Yezo 
Strait  divides  it  from  Kunashiri,  the  southern- 
most of  the  Kurile  Islands;' area,  including  de- 
pendent islands,  36,300  square  miles.  The  capi- 
tal is  Sapporo;  Hakodate,  Mororan,  and  Otaru 
are  other  large  towns  and  open  ports.  Yezo  is 
curiously  like  a  skate-fish  in  shape.  The  cen- 
tre of  the  island  is  but  little  known,  though  it 
has  been  crossed  twice  or  thrice  by  Japanese- 
and  European  explorers.  It  is  traversed  by 
chains  of  mountains,  the  principal  summits  being 
Tokachi-dake,  8.200  feet;  Shnbetsi-yama,  7,874 
feet;  Ishikari-dake,  7,710  feet;  Sapporo-dake, 
6,500  feet;  and  Komaga-take,  3,830  feet.    Macb.. 
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«f  the  island  is  volcanic,  especially  in  the  east. 
The  chief  rivers  are  the  Ishikari  and  Tesshio, 
flowing  into  the  Sea  of  Japan ;  and  the  Tokachi, 
flowing  into  the  Pacific  Ocean.  The  chief  bays 
are  Volcano  Bay,  in  the  south;  Ishikari  Bay,  in 
the  west ;  Shari  and  Walfish  bays,  in  the  north- 
east. Yezo  has  a  rigorous  climate,  being  for 
six  months  of  the  year  under  snow  and  ice,  two 
feet  in  the  south  to  eight  feet  in  the  north. 
The  original  inhabitants  of  Yezo  were 
probably  pit  dwellers,  of  whom  distinct  traces 
have  been  found  at  Sapporo,  Nemuro,  and  else- 
where. After  these  came  Ainos  or  Ainus, 
whose  principal  settlement  is  at  Piratori,  50 
miles  east  of  Mororan.  The  bear  festival  in 
September  is  the  great  event  of  their  year. 
The  Ainos  number  15,000,  a  population  either 
stationary  or  decreasing;  they  are  harmless, 
lazy,  and  drunken,  and  live  mostly  near  the 
mouths  of  the  rivers.  The  southern  corner  of 
the  island  was  wrested  from  them  in  the  i6th 
century,  and  Matsumae,  now  Fukuyama,  in  the 
extreme  southwest,  became  in  the  next  cen- 
tury the  headquarters  of  Japanese  rule.  From 
1600  to  1868  the  southwestern  portion  of  the 
island  was  in  possession  of  a_Daimio  named 
Matsumai,  and  the  Shogun  was  in  possession  of 
Hakodate.  At  the  restoration  in  1868  the  sup- 
porters of  the  Tokugawa  government  made  a 
last  stand  here,  and  were  finally  defeated  at 
Hakodate.  In  1871  the  Japanese  began  active 
colonization,  fearing  aggression  on  the  part  of 
Russia,  and  a  new  department — the  Colonization 
Department — was  established  to  further  these 
projects  and  much  development  work  was  done 
under  the  supervision  of  foreigners.  This  de- 
partment, however,  was  abolished  in  1881  and 
the  country  divided  into  prefectures,  though  its 
inhabitants  do  not  as  yet  enjoy  any  electoral 
privileges.  The  fauna  and  flora  of  Yezo  differ 
materially  from  those  of  the  main  island,  the  bear 
being  a  different  species,  resembling  the  grizzly. 
There  are  no  monkeys;  a  species  of  grouse  is 
found.  The  deer,  once  very  plentiful,  are  now 
comparatively  scarce.  The  Yezo  pony,  originally 
from  Nambu  on  the  main  island,  is  hardy,  and 
foreign  blood  has  been  introduced,  promising 
good  results.  The  forests  furnish  valuable  tim- 
ber. Coal,  petroleum,  and  gold  are  found  and 
worked  to  some  extent.  The  official  name  Hok- 
kaido, "Circuit  of  the  Northern  Sea,"  was  be- 
stowed in  1870,  when  it  was  brought  under  a 
special  colonization  department.  An  agricul- 
tural mission  from  the  United  States  assisted  in 
founding  model  farms,  laying  out  roads,  and 
building  bridges.  The  capital  was  changed  from 
Matsumae  to  Sapporo,  which  was  provided  with 
a  railroad  to  Otarunai.  its  port,  and  to  Poronai, 
the  great  coal  district  inland.  An  agricultural 
college,  breweries,  canning  factories,  beet-root 
sugar  factories,  etc.,  were  established.  The  coal 
mines  are  worked  by  convict  labor.  A  system 
of  military  settlements  has  of  late  years  been 
put  into  force,  partly  with  the  view  of  furnish- 
ing a  militia  against  possible  invasion  from 
Russia,  which  is  supposed  to  covet  the  fine  har- 
bors of  Yezo.  .  The  sheltered  harbor  of  Moro- 
ran, on  Volcano  Bay,  is  now  a  naval  harbor,  to 
which  a  railway  from  Poronai  mines  has  been 
built.  The  principal  products  of  Yezo  are  coal, 
seaweed,  sulphur,  fish,  the  catches  of  salmon 
on  the  river  Ishikari  being  sometimes  enor- 
mous.   Kerosene,  beer,  glass,  and  other  articles 


are  manufactured,  and  internal  communication 
is  facilitated  by  a  system  of  railways,  either 
constructed  or  projected,  joining  all  the  impor- 
tant coast  and  interior  towns.  Pop.  about 
615,000,  including  17,573  Ainos;  of  the  adminis- 
trative division,  including  the  Kurile  Islands, 
621,000.    See  Japan. 

Yggdrasill,  ig'-dra-sil,  or  Ygdrasil,  in 
Scandinavian  mythology,  the  giant  ash  tree 
overspreading  the  whole  world  and  reaching 
above  the  heavens.  It  binds  together  earth, 
heaven,  and  hell,  and  its  roots  stretch  out  to  the 
Asa  or  .Slsir  gods  in  heaven,  to  the  frost  giants. 
and  to  the  under  world.  A  marvellous  fountain 
springs  up  under  each  of  these  three  great  roots 
and  in  the  tree,  whose  boughs  drip  continually 
with  honey,  dwell  an  eagle  and  the  squirrel 
Ratatoskr.  At  its  roots  the  serpent  Nithoggr 
gnaws,  and  between  the  serpent  and  the  eagle 
runs  the  squirrel  constantly  endeavoring  to  pro- 
voke the  two  to  strife.  Certain  writers  detect 
in  this  myth  a  distortion  of  the  story  of  the 
Cross,  but  the  translator  of  Grimm  says,  "it 
were  a  far  likelier  theory,  that  floating  heathen 
traditions  of  the  world  tree,  soon  after  the  con- 
version in  Germany,  France,  or  England,  at- 
tached themselves  to  an  object  of  Christian  faith 
just  as  heathen  temples  and  holy  places  were 
converted  into  Christian  ones." 

Yiddish  Language.  Yiddish,  the  English- 
ized  form  of  German  Jiidisch  (Jewish),  is  one 
of  the  names  applied  to  the  various  German 
dialects  spoken  by  the  Jews  of  German  origin 
in  the  diaspora,  in  Russia,  Rumania.  Slavic  and 
Hungarian  Austro-Hungary,  and  in  England. 
America,  and  South  Africa,  whither  Russian  aqd 
Rumanian  Jews  have  been  emigrating  in  the  last 
30  years.  In  Russia  it  is  known  under  the 
name  of  Jargon,  while  philologically  it  is  gen- 
erally spoken  of  as  Judeo-German. 

No  literary  documents  of  any  consequence 
bear  upon  the  condition  of  this  group  of  dia- 
lects previous  to  the  i6th  century,  and  even 
in  the  printed  works  up  to  a  hundred  years  ago 
the  literary  norm  seems  to  have  attempted  an 
approach  to  the  literary  German,  though  even 
then  the  deviation  was  considerable  and  fairly 
uniform.  In  the  last  century  the  spoken  dia- 
lects have  been  asserting  themselves  in  the  lit- 
erary productions,  so  that  the  uniformity  no 
longer  exists,  each  author  writing  in  the  varia- 
tion familiar  to  him  from  childhood. 

It  seems  that  at  first,  in  the  Middle  Ages,  the 
German  Jews  employed  the  language  of  their 
Christian  neighborhood  without  any  change 
whatever;  in  their  intercommunication  with 
their  coreligionists  they  transcribed  this  Ger- 
man with  Hebrew  characters  and  introduced, 
Germanizing  them,  such  Hebrew  words  as  were 
necessitated  by  the  observances  of  the  Mosaic 
faith.  When  the  German  Jews,  in  the  14th  and 
15th  centuries,  settled  in  what  then  was  Poland, 
they  were  cut  off  from  the  rest  of  the  Ger- 
man nation,  and  so  their  native  dialects  per- 
petuated themselves  in  the  form  in  which  they 
were  brought  from  their  homes.  They  were 
subjected,  however,  to  the  double  influence  of 
their  Slavic  neighborhood  and  the  language  of 
the  Bible  and  the  Talmud,  to  which  the  Jews 
devoted  themselves  with  unwonted  zeaL  In 
vocabulary,  the  Yiddish  is  predominantly  Ger- 
man, less  than  one-third  having  been  derived 
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from  Slavic,  Rumanian,  and  Hebrew  sources. 
In  pronunciation,  the  influence  of  Russian  and 
Polish  is  doubtful  or  less  transparent,  while 
Hebrew,  instead  of  affecting  it,  was  itself  af- 
fected by  the  current  pronunciation  of  Yiddish. 
In  syntax  and  idiom,  both  the  Slavic  and  the 
Hebrew  have  considerably  modified  the  native 
German,  without,  however,  obliterating  the  orig- 
inal German  basis.  At  present,  three  chief 
varieties  may  be  distinguished  in  the  Yiddish  of 
Russia,  the  Lithuanian,  the  Polish,  and  the 
Southern;  the  dialects  in  Austro-Hungary  are 
more  nearly  related  to  the  two  latter,  while  the 
Rumanian  is  more  akin  to  the  Polish  variety. 
In  America  all  three  varieties  may  be  heard, 
but  they  are  strongly  influenced  in  vocabulary 
by  the  English,  and  in  the  periodic  press  the 
Lithuanian  variety,  affected  by  literary  Ger- 
man, seems  to  supersede  all  other  dialects.  The 
three  varieties  correspond  to  their  places  of 
origin  in  Germany,  the  Lithuanian  issuing  from 
a  Middle-German  home,  the  other  two  from 
various  Upper-German  localities.  The  precise 
provenience  has  not  yet  been  ascertained,  as  the 
linguistic  study  of  Yiddish  has  heretofore  been 
greatly  neglected. 

The  chief  differences  between  Yiddish  and  the 
modem  German  are  these :  Phonetically,  Yiddish 
represents  a  mediaeval  stage  of  German  when, 
for  example,  «  and  ei  were  still  carefully  dis- 
tinguished, while  u  before  a  nasal  had  not  yet 
changed  into  o;  on  the  other  hand,  the  con- 
snnantism,  especially  the  treatment  of  pf,  seems 
to  correspond  to  a  later  stage.  The  vocabulary 
of  Yiddish  is  rich  in  words  only  sporadically 
found  in  German  dialects  and  common  to  the 
Middle-High-German  literary  language.  The 
words  from  the  Hebrew  are  phonetically  treated 
as  Yiddish  words,  while  those  from  Russian 
and  Polish,  to  some  extent,  underwent  the 
changes  due  to  the  peculiarity  of  Yiddish,  and 
present  some  interesting  data  to  the  Slavic 
scholar.  In  grammar,  Yiddish  has  developed 
certain  peculiarities  which  are  common  to  va- 
rious German  dialects.  Most  prominent  are 
the  disappearance  of  final  unaccented  e,  of  the 
genitive  case  in  the  declension  of  the  noun,  of 
the  imperfect  tense  in  the  verb.  In  syntactic 
structure,  Yiddish  resembles  English,  rather 
than  German,  and  in  English-speaking  countries 
naturally  adopts  some  of  the  English  idioms. 
But,  on  the  whole.  Yiddish  is  an  important 
group  of  German  dialects,  well  worthy  of  a 
thorough  study  by  the  Germanic  philologist. 

Bibliography. — There  are  no  good  grammars 
of  Yiddish ;  for  dictionaries  one  may  use  the 
Russo- Yiddish  ones  by  Lifschiz  and  Dreisin, 
and  the  Yiddish-English  and  English-Yiddish 
ones  by  A.  Harkavy.  To  the  student  of  phi- 
lology the  following  works  and  articles  will 
prove  of  value:  A.  Landau,  'Bibliographic  des 
Jiidisch-deutschen,'  in  Deutsche  Mundartcn, 
Zcitschrifl  fiir  Hearbeitung  des  mundartlichcn 
Materials  (herausgegeben  von  Dr.  Johann 
Willibald  Nagl,  Vienna  i8g6.  Heft  II..  pp.  126- 
132)  ;  A.  Landau,  'Das  Deminutivum  der  gali- 
zisch-jiidischen  Mundart,  Ein  Kapitel  aus  der 
jiidischen  Grammatik'  (ibid.  Vol.  I.,  pp.  46-58)  ; 
Jak.  Gerzon,  'Die  jiidisch-deutsche  Sprache, 
Eine  grammatisch-lexikalische  Untersuchung 
ihres  deutschen  Grundbcstandes'  ( Frankfurt 
a.  M.  1902)  ;  Richard  Loewe.  review  of  Gerzon's 
work,  in  Anseiger  fiir  indogcrmanischc  Sfrach- 


tind  Altertums-Kunde  (Vol.  XVI.,  1004,  pp.  43- 
50)  ;  L.  Sainean,  'Essai  sur  le  judeo-allemand 
et  specialement  sur  le  dialecte  parle  en  Valachie' 
i'Exlraits  des  Mimoires  de  la  Sociiti  de  Lin- 
guistique  de  Paris'),  (Vol.  XII.,  premiere 
partie,  1902)  ;  A.  Landau,  review  of  Gerzon's 
and  Sainean's  works,  in  Zeitschrift  fiir  deutsche 
Philologie  (Vol.  XXXVI.,  1904);  and  a  val- 
uable bibliography  of  scattered  articles  by  L. 
Frankel,  in  Litteraturblatt  fiir  germanische  und 
romanische  Philologie  (Vol.  XXII.,  pp.  386- 
391).  Leo  Wiener, 

Assistant  Professor  of  Slavic  Languages  and 
Literatures,  Harvard  University. 

Ying-tse,      ying'tse',      China.    See      Niu- 

CHUANC. 

Ylang-ylang,  Attar  of,  a  perfume  fully  as 
exquisite  and  as  precious  as  the  much-praised 
attar  of  roses.  The  ylang-ylang  tree  attains  a 
height  of  60  feet  and  has  drooping,  greenish- 
yellow  flowers  three  inches  long  and  extraor- 
dinarily fragrant.  The  tree  is  common  in  the 
Philippines.  It  is  found  chiefly  in  the  well- 
populated  provinces  and  islands,  and  the  natives 
say  that  it  thrives  best  near  the  habitations  of 
man.  The  propagation  in  plantations,  by  seed 
or  cuttings,  about  20  feet  apart,  each  way  (108 
trees  to  the  acre),  is  easy,  and  the  growth  rapid 
in  almost  any  soil.  The  first  flowers  appear  in 
the  third  year,  the  eighth  yielding  as  high  as 
100  pounds,  the  bloom  occurring  every  month. 
The  greatest  yield  is  from  July  to  December. 
The  process  of  converting  the  long,  greenish 
yellow,  fragrant  petals  of  the  flower  into  es- 
sence is  by  the  simplest  form  of  distillation, 
using  merely  water  and  the  choicest  flowers. 
No  chemicals  of  any  kind  are  required. 

Ymir,  e'mTr,  in  Scandinavian  mythology, 
the  personification  of  Chaos,  or  the  first  created 
being,  produced  by  the  antagonism  of  heat  and 
cold  in  Ginnungagap,  the  primeval  abyss.  Slain 
by  Odin  and  thrown  into  Ginnungagap,  his  flesh 
was  transformed  into  land,  his  bones  becoming 
the  mountains,  his  blood  the  rivers  and  lakes, 
his  hair  the  forests,  while  his  skull  constituted 
the  heavens,  and  his  brains  the  clouds. 

Yoder,  yo'der,  Robert  Anderson,  Ameri- 
can Lutheran  clergyman  and  educator:  b.  Lin- 
coln County,  N.  C.,  16  Aug.  1853.  Graduated 
from  North  Carolina  College  in  1877,  he  was 
ordained  to  the  ministry  of  the  Lutheran  Church 
in  1879,  and  after  study  at  the  seminary  of  the 
Church  in  Philadelphia,  held  pastorates  in  North 
Carolina.  From  1888  to  1891  he  was  president 
of  Concordia  College  (Fort  Wayne,  Ind.),  and 
from  1891-1901  was  president  of  Lenoir  College 
(Hickory.  N.  C).  He  was  also  pastor  of  St. 
James'  Church  at  Newton,  N.  C. ;  in  1902  was 
president  of  the  United  Synod  of  the  South  at 
Charleston,  and  in  1904  at  New  Market,  Va., 
and  is  now  pastor  of  Saint  Andrew's  (Thurch, 
Hickory,  N.  C. 

Yoga,  yo'ga,  one  of  the  six  schools  or  sys- 
tems of  Brahmanical  philosophy,  that  of  Patan- 
jali,  the  essence  of  which  is  meditation.  It  be- 
lieves in  a  primordial  soul  which  has  had 
existence  from  an  earlier  period  than  primeval 
matter,  and  holds  that  from  the  two  arose  the 
spirit  of  life  (.Mahanatma).  Theoretically  at 
least,  its  devotees  can  acquire  even  in  this  world 
entire  command  over  elementary  matter  by  cer- 
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tain  ascetic  practices,  such  as  lon^  continued 
suf^ression  of  the  respiration,  inhaling  and  ex- 
haling the  breath  in  a  particular  manner,  sitting 
in  84  attitudes,  fixing  the  eyes  on  the  tip  of  the 
nose,  and  endeavoring,  by  the  force  of  mental 
abstraction,  to  unite  themselves  with  the  vital 
spirit  which  pervades  all  nature  and  is  identical 
with  Siva.  When  this  mystic  union  is  effected, 
the  Yoga  can  make  himself  lighter  than  the 
lightest,  or  heavier  than  the  heaviest  substance, 
or  as  small  or  as  large  asr  he  pleases;  he  can 
traverse  all  space,  can  become  invisible,  can 
equally  know  the  past,  the  present,  and  the  fu- 
ture, and  can  animate  any  dead  body  by  trans- 
ferring to  it  his  own  spirit;  finally  he  becomes 
united  with  Siva,  and  is  exempt  from  the  neces- 
sity of  undergoing  further  transmigrations.  See 
Brahmanas. 

Yoke,  a  piece  of  timber,  hollowed  or  made 
curving  near  each  end,  and  fitted  with  bows  for 
receiving  the  necks  of  oxen,  by  which  means 
two  are  connected  for  drawing.  A  frame  of 
wood  fitted  to  a  person's  shoulders  for  carrying 
a  pail,  etc.,  suspended  on  each  side.  The  an- 
cients regarded  the  yoke  as  a  symbol  of  slavery, 
and  it  was  customary  for  vanquished  armies  to 
pass  under  a  yoke,  formed  like  a  gallows,  of 
two  upright  spears,  and  a  third  fixed  trans- 
versely at  top. 

Yokohama,  yo-ko-ha'ma,  Japan,  the  chief 
seaport  and  treaty-port  of  the  empire,  on  the 
Bay  of  Tokio,  about  17  miles  southwest  of  To- 
kio,  of  which  it  is  the  port.  Yokohama  is  of 
modern  growth,  its  rise  being  due  to  the  opening 
of  Japan  to  foreign  commerce  and  to  the  estab- 
lishment here  of  foreign  merchants,  consuls, 
etc.,  after  the  adjacent  Kanagawa  was  declared 
a  treaty-port.  It  is  in  general  poorly  built,  with 
houses  mostly  of  wood.  The  dwelling-houses 
and  warehouses  of  the  foreign  residents,  how- 
ever, are  of  a  superior  character,  and  are  built 
on  the  bluff  facing  the  bay.  The  commercial 
buildings  occupy  the  east  of  the  town,  the  west- 
ern part  being  the  Japanese  town,  and  the  centre 
being  occupied  by  the  prefecture,  custom-house, 
post-office,  and  other  official  buildings.  The  bay 
IS  very  beautiful,  and,  though  only  an  open 
roadstead,  affords  a  good  and  commodious  an- 
chorage, not  only  to  extensive  mercantile 
shipping,  but  also  to  the  naval  squadrons  of 
Great  Britain,  France,  Germany,  Russia,  and 
other  powers.  Work  on  a  large  harbor  was 
carried  out  in  1889-96,  the  main  object  of  which 
was  to  prevent  the  gradual  silting  up  of  the 
anchorage ;  it  is  enclosed  by  two  breakwaters 
1%  miles  long,  and  an  iron  pier,  1,900  feet  long, 
connected  with  the  railway  to  the  capital,  17 
miles  off.  Yokohama  is  a  centre  for  tourists 
visiting  Japan.  The  imports  into  Yokohama  in 
1901  were  valued  at  $45,186,375,  mainly  sugar, 
metals  and  metal  manufactures,  cotton  manu- 
factures, kerosene,  raw  cotton,  and  woolens; 
the  exports  at  $68,305,235,  mainly  raw  and 
manufactured  silk,  copper,  tea,  fish,  cotton 
goods,  fish-oil,  and  paper.  The  number  of  ves- 
sels entered  in  1901  was  823,  with  a  tonnage  of 
2,032,445,  mainly  British,  Japanese,  German,  and 
American. 

Yokosuka,  yo'ko-soo'ka,  Japan,  town  and 
naval  station  on  the  Bay  of  Tokio,  12  miles 
south  of  Yokohama.  It  is  connected  with 
Yokohama  by  rail  and  steamer,  and  with  Kama- 


kura  and  Tokio  by  rail.  It  has  a  spacious  land" 
locked  harbor,  large  dry  docks,  a  naval  arsenal, 
and  ship-building  yards  suitable  for  the  con- 
struction of  large  war  vessels.  About  a  mile 
from  the  town  is  the  grave  of  Will  Adams 
(q.v.),  the  first  Englishman  to  enter  Japan.  Pep. 
about  31,000. 

Yokuts  (""Indians"),  a  group  of  about  two 
dozen  small  tribes,  forming  the  Mariposan  lin- 
guistic stock  of  North  American  Indians,  occu- 
pying an  irregular  area  in  central  southern 
California  from  Fresno  River  in  the  north  to 
near  the  southern  extremity  of  Tulare  Lake  in 
the  south,  and  between  the  Sierra  Nevada  in  the 
east  and  the  Coast  Range  in  the  west;  also  a 
strip,  10  to  20  miles  wide,  extending  southeast- 
ward from  Tulare  Lake  along  the  eastern  base 
of  the  latter  range  to  Motmt  Finos,  about  lat. 
34°  45',  together  with  an  isolated  area,  occupied 
by  the  Cholovone  division,  in  San  Joaquin  Val- 
ley from  the  Tuolumne  northward.  The  tribes 
in  general  were  segregated  by  the  natural  fea- 
tures of  their  territory,  such  as  river  valleys, 
and  each  tribe  had  its  hereditary  chief.  Their 
villages  consisted  of  a  single  row  of  tule- 
thatched,  wedge-shaped  houses,  with  a  contin- 
uous ramada  or  shelter  of  brush  along  the  front. 
In  early  times,  when  large  game  was  abundant, 
hunting  formed  an  important  pursuit,  but  with 
the  coming  of  the  whites  and  the  disappearance 
of  the  game  they  were  compelled  to  resort  al- 
most exclusively  to  the  products  of  the  soil  and 
of  the  streams  and  lakes,  although  rabbits  and 
quail  were  always  abundant  and  were  com- 
monly trapped.  Seeds  of  various  kinds  were 
gathered  for  use  as  food,  as  also  were  grass- 
hoppers, caterpillars,  worms,  and  the  larvx  of 
insects;  dogs  were  raised  for  use  also  as  food, 
and  '  even  skunks  were  not  despised ;  but  the 
coyote  and  the  rattlesnake  were  always  tabooed. 
Their  basketry  was  excellent  in  shape,  design, 
and  execution,  and  formed  their  chief  handi- 
work. The  Yokuts  women  were  chaste  before 
the  settlement  of  their  country  by  the  whites; 
marriage  was  perhaps  by  purchase,  the  husband 
residing  at  the  house  of  his  wife;  infanticide 
was  practised  in  cases  of  deformity;  the  dead 
were  generally  cremated.  The  Yokuts  are  now 
but  a  remnant  of  a  once  comparatively  populous 
group  of  tribes.  Early  warfare  with  the  Pai- 
utes,  who  pressed  them  closely  from  the  east, 
and  later  and  more  disastrous  contact  with 
white  ruffians  who  found  the  Indians  in  their 
way,  practically  exterminated  many  of  the  tribes 
and  probably  wiped  others  away  completely. 
Their  present  population  is  not  known,  but  there 
are  believed  to  be  about  150  under  the  Mission 
Agency,  and  others  are  scattered  over  their  old 
haunts,  some  of  the  tribes  being  represented  b» 
only  half  a  dozen  individuals  or  less. 

F.  W.  Hodge, 
Of  the  Smithsonian  Institution. 

Yon,  yon,  Edmund  Charles,  French  artist: 
b.  Paris  2  Feb.  1836;  d.  there  26  March  1897. 
He  was  a  pupil  of  Puget  and  Lequiem.  His 
first  work  was  a  series  of  wood  engravings 
after  Millet  and  others.  He  later  gave  his  at- 
tention mainly  to  landscape  painting.  His  works 
include  <A  Road  in  Velizy' ;  'The  Banks  of 
the  Mame> ;  'Before  the  Riain*;  'The  Squall*; 
'Morning' ;  and  'San  Marco.'  His  paintings 
are  distinguished  for  delicacy  of  coloring  and 
shading. 
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Yongampo,  ySn-gam'pA,  Korea,  a  seaport 
on  the  left  bank  of  the  Yala  estuary,  near  Wiju, 
with  a  large  and  important  harbor.  It  was 
used  as  a  landing  place  by  the  Japanese  during 
the  Giino-Japanese  war  in  1894,  and  just  prior 
to  the  Russo-Japanese  war  of  1904  was  an  im- 
portant outpost  of  the  Russian  advance  into 
Korea,  and  the  headquarters  of  their  timber- 
felling  concession.  Russia's  strong  protests 
against  opening  the  port  to  foreign  trade  was 
one  of  the  many  events  that  hastened  the  war. 

Yonee,  yung,  Charles  Duke,  English  his- 
torian :  b.  1812 ;  d.  I  Dec.  1891.  He  published : 
<An  English-Grtfk  Lexicon*  (1849)  ;  *A  New 
Gradus  ad  Parnassum  of  the  Latin  Language* 
(1850) ;  'History  of  the  British  Navy'  (1863)  ; 
•France  Under  the  Bourbons'  (1866-7); 
'Three  Centuries  of  English  History'  ^1872); 
'Three  Centuries  of  English  Literature'  (1872)  ; 
'A  Life  of  Marie  Antoinette,  Queen  of  France' 
(1876)  ;  'Life  of  Sir  Walter  Scott'  (1888)  ;  etc. 

Yonge,  Charlotte  Mary,  English  author: 
b  Otterboume,  Hampshire,  11  Aug.  1823;  d. 
there  24  March  igoi.  She  received  a  private 
education.  She  made  her  name  widely  known 
by  the  publication  in  1853  of  a  novel  entitled 
'The  Heir  of  Redclyffe,'  which  exercised  an 
important  influence  on  some  leading  minds  of 
that  time.  She  devoted  part  of  the  proceeds  to 
fitting  out  a  missionary  snip  for  Bishop  Selwyn. 
None  of  her  later  novels  came  up  to  the  stan- 
dard of  her  first  work.  Among  the  best  of 
them  are  'Katharine  Ashton' ;  'The  Daisy 
Chain'  (1856),  the  proceeds  of  which  she  de- 
voted to  founding  a  missionary  college  at  Auck- 
land, in  New  Zealand;  'Hopes,  and  Fears'; 
'The  Little  Duke' ;  'The  Prince  and  the  Page' ; 
and  'The  Dove  in  the  Eagle's  Nest.'  Her 
staunch  attachment  to  the  Church  of  England 
more  or  less  colors  all  these  works,  and  was 
also  manifested,  not  only  in  the  field  of  prac- 
tical effort,  but  in  the  choice  of  the  subjects 
of  some  other  of  her  works,  such  as:  'Biogra- 
phies of  Good  Women'  (1862)  ;  'Life  of  Bishop 
J.  C.  Patteson'  (1873)  ;  'John  Keble's  Parishes' 
(1898)  ;  and  'The  Patriots  of  Palestine'  (1898). 
Her  remaining  works  include:  'Christian 
Names:  their  History  and  Derivation'  (1863); 
'Cameos  from  English  History'  (1869-99); 
'History  of  Germany'  (1877) ;  'History  of 
France'  (1879)  ;  'Universal  History  for  Young 
People.'  For  30  years  she  edited  a  High 
Church  mag^azine  known  as  'The  Monthly 
Packet.'  An  illustrated  edition  of  her  more 
popular  works  in  fiction  appeared  in  1888-9. 
Consult  the  'Life'  by  Coleridge  (1903). 

Yonkers,  yonk'erz,  N.  Y.,  city  of  West- 
chester County;  on  the  Hudson  River,  and  on 
the  New  York  Central  Railroad;  north  of  and 
adjoining  New  York  city.  It  has  regular 
steamer  connection,  for  passengers  and  freight, 
with  New  York  and  Albany,  and  is  connected  by 
electric  lines  with  New  York,  Mount  Vernon, 
New  Rochelle,  and  many  of  the  villages  and 
cities  on  the  Hudson. 

Industries. — ^The  good  opportunities  for  ship- 
ment of  goods  by  land  and  water  have  aided 
the  industrial  growth  of  the  city.  In  1900  (gov- 
ernment census)  Yonkers  had  387  manufactur- 
ing establishments,  capitalized  for  $13,097,205 
and  employing  8,615  wage-earners,  to  whom 
were  paid  annually  $3,888,892.  The  total  cost 
of  material  used  each  year,  and  including  rents. 


fuels,  etc.,  was  $10,555,218.  The  value  of  the 
yearly  products  was  $19,580,324.  The  chief  in- 
dustries were  12  foundries  and  machine  shops, 
capitalized  for  $1,012,892  and  producing  an- 
nually goods  to  the  amount  of  $i,;^i,903 ;  the 
annual  output  of  patent  medicines  and  com- 
pounds was  valued  at  $744,784.  Other  manu- 
factures are  confectionery,  furniture,  roofing 
materials,  carpets,  rugs,  and  hats.  There  are 
large  coal  yards,  grain  elevators,  the  Otis  Ele- 
vator Company  works,  ship  and  boat  building 
yards,  bridge  works,  lumber  mills,  flour  and 
grist  mills,  and  carriage  and  wagon  factories. 

Municipal    Improvements    and    Buildings. — 
Yonkers  is  built  on  a  series  of  terraces  wrhicn 
rise  from  the  Hudson  to  an  elevation  of  426 
feet  above  tide-water.    The  view  from  the  ele- 
vated portions  includes  a  long  distance  up  and 
down  the  Hudson,  the  Palisades,  and  the  beau- 
tiful valley  to  the  east.    In  the  residential  part 
of  the  city  are  the  homes  of  many  New   York 
city   business   men.    The   city   has   a    frontage 
of  nearly  five  miles  on  the  Hudson,  and    ex- 
tends along  the  Bronx  River  for  about   seven 
miles.    The  streets  are  broad,  many  of    them 
paved,  and  well   shaded.    The  city  owns    and 
operates    the    water-works.    There    are     three 
small  public  parks  maintained  by  the  city,  also 
two  public  bath  houses,  and,  on  the  Hudson,  a 
steel  pavilion  for  recreation.    There  is  an  ex- 
cellent   sewer    system.    The    principal     public 
buildings  are  the  government  building,  the  li- 
brary    in     Washington     Park,     the    churches, 
schools,  and  charity  institutions.    The  city-hall 
is  of  considerable  historic  interest;  it  was  for- 
merly the  Philipse  Manor  and  was  built  in  1752. 
Since   1868   it   has   been    used  as   a  municipal 
building.    Another    noted    building    is    ■Grey- 
stone,*  once  the  residence  of  Samuel  J.  Tilden. 

Churches,  Charitable,  and  Educational  Insti- 
tutions.— There  are  30  churches,  some  of  which 
are  buildings  of  considerable  architectural  merit 
The  city  has  the  Homoeopathic  Hospital,  Saint 
John's  Riverside  Hospital,  Saint  Joseph's  Hos- 
pital, Leake  and  Watts  Orphan  Home,  the  He- 
brew Home  for  the  Aged  and  Infirm,  and  pri- 
vate institutions.  The  educational  institutions 
are  Lowden  and  Halsted  schools,  Spencerian 
Business  College,  a  public  high  school,  estab- 
lished in  1882,  public  and  parish  elementary 
schools  and  kindergartens,  a  public  library 
(building  presented  by  Andrew  (Carnegie),  the 
Hollywood  Inn  for  Workingmen,  with  a  library 
of  6,000  volumes,  the  Woman's  Institute  Li- 
brary, and  Saint  Joseph's  Training  School  for 
Nurses.  Near  the  city  limits  are  Saint  Joseph's 
Seminary  (ay.),  and  Mount  Saint  Vincent 
Academy  (R.C.).  The  latter  is  a  school  for  girls. 

Banks  and  Finances. —  There  are  two  na- 
tional and  three  state  banks.  In  1903  the  com- 
bined deposits  amounted  to  $9,920,900.  The  ex- 
penditures for  municipal  maintenance  and 
operations  are  annually  about  $t,ooo,ooa  Tlie 
chief  items  of  expense  are:  for  schools,  about 
$248,000;  police  department,  $91,000;  fire  de- 
partment, $74,500;  interest  on  debt,  $144,500; 
municipal  lighting,  $98,500;  water-wOrks,  $80,- 
000:  and  streets,  $56,000. 

History. —  In  1650  Adrian  Van  der  Dondc 
and  several  Dutch  families  settled  in  what  is 
now  called  Yonkers.  The  region  around  Yon- 
kers then  belonged  to  the  Dutch.  It  became  a 
part  of  Philipse  Manor  in  1672  and  the  town 
was  called  Philipsburg.    The  town  of  Yonter» 
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was  founded  in  1788,  and  in  1855  it  was  incor- 
porated as  a  village.  The  town  was  divided 
in  1872;  the  northern  part  was  chartered  as  the 
city  of  Yonkers  and  the  southern  part  was 
called  Kingsbridge.  In  1874  Kingsbridge  be- 
came a  part  of  New  York  city.  Pop.  (1890) 
32,033;  (1900)  47.931;  (1910)  79.803.  an  increase 
of  6O.5  per  cent. 

Consult:  Scharf,  'History  of  Westchester 
County';  Allison,  <The  History  of  Yonkers> 
(1896). 

Yonne,  yon,  France,  a  northern  interior 
department  bounded  by  Seine-et-Marne,  Aube, 
Cote-d'Orj  Nievre,  and  Loiret;  area,  2,868 
square  miles;  capital,  Auxerre.  The  surface 
is  generally  intersected  by  low  hills,  sometimes 
barren,  but  usually  covered  with  fruitful  vine- 
yards, which  yield  the  famous  Chablis,  Joigny, 
Auxerre,  and  Tonnerre  wines.  Between  the 
hills  lie  beautiful  and  productive  valleys.  The 
most  elevated  land  is  in  the  southwest,  forming 
the  water-shed  between  the  basins  of  the  Loire 
and  Seine.  The  small  part  belonging  to  the 
former  is  drained  by  the  Veille.  All  the  rest 
belongs  to  the  latter,  which  receives  it  chiefly 
by  the  navigable  Yonne.  The  climate  is  tem- 
perate, and  the  air  pure  and  healthful,  except 
m  some  wet,  marshy  spots.  The  minerals  in- 
clude iron,  red  aiid  yellow  ochre,  building-stone, 
lithographic  stones,  pavement,  and  potter's  clay. 
The  manufactures  are  of  coarse  woolens,  woolen 
covers,  serge,  glue,  etc.  The  trade  is  in_  com, 
wine,  vinegar,  wood  and  charcoal,  ship-timber, 
wool,  cattle,  iron,  and  ochre.  Pop.  about 
325.000. 

Y  oosufzye,  yoo-soof'zi,  or  Yusufzai  ("chil- 
dren of  Joseph*),  &n  important  Afghan  tribe, 
on  the  northwest  frontier  of  India.  Their  ter- 
ritory includes  about  2,000  square  miles  within 
the  British  district  of  Peshawur  and  also  the 
hills  beyond  the  north  boundary,  and  their 
total  number  is  estimated  at  246,000,  including 
73,000  soldiers.  The  crops  of  the  region  are 
wheat,  barley,  millets,  maize,  cotton,  and  mus- 
tard seed.  Iron,  cattle,  and  wool  are  exported, 
jtnd  the  transit  trade  is  considerable. 

Yor'ick,  (i)  The  king's  fool,  whose  skull 
is  apostrophized  by  Hamlet  in  the  fifth  act  of 
Shakespeare's  tragedy  of  'Hamlet.'  (2)_  The 
pseudonym  adopted  by  Laurence  Sterne  in  'A 
Sentimental  Journey.'  (3)  The  parson  in 
Sterne's  'Tristram  Shandy,'  intended  as  a  por- 
trait of  himself. 

Yoritomo  Minamoto,  yo-re-to'mo  me-na- 
mo'to,  Japanese  soldier  and  statesman:  b. 
1 146;  d.  1 199.  He  became  about  1 159  the  leader 
of  the  military  clan  of  Minamoto  in  its  feud 
with  that  of  'Taira.  In  1180  he  assembled  an 
army  of  considerable  strength,  and  began  op- 
erations against  the  Taira,  whom  in  1185  he 
completely  destroyed  in  the  naval  battle  off 
Dan-no-ura,  not  far  from  Shimonoseki.  Hebe- 
came  practically  ruler  of  Japan,  though  nomi- 
nally subiect  to  the  Mikado,  was  made  (1192) 
Sei-i-tai  stio-gun,  established  his  capital  at  Ka- 
makura,  and  laid  the  basis  of  the  feudal  system 
of  Japan. 

York,  CardinaL  See  Stuart,  Henxy  Bene- 
ncT  Masia  Clement. 

York,  Dnke  of,  a  title  formerly  conferred 
on  the  second  sons  of  the  kings  of  England.  It 
was  first  borne,  however,  by  Eduund  de  Lang- 


ley,  fifth  son  of  Edward  IIL,  who  was  created 
Duke  of  York  in  1385,  and  died  in  1402.  He 
was  the  founder  of  the  house  of  York,  in  En{^- 
lish  history  that  of  the  'white  rose,"  while  his 
elder  brother  John,  fourth  son  of  Edward  III., 
created  Duke  of  Lancaster  in  1362,  was  the 
founder  of  the  rival  house  ol  Lancaster,  or  the 
"red  rose* ;  and  their  claims  were  contested  for 
nearly  half  a  century  in  the  so  called  Wars  of 
the  Roses.  The  first  Duke  of  York  was  suc- 
ceeded by  his  son  Edward,  who  fell  at  Agin- 
court  in  141S,  and  was  succeeded  by  his  nephew 
Richard,  son  of  Anne  Mortimer,  who  was 
grand-daughter  of  Lionel,  Duke  of  Clarence, 
third  son  of  Edward  III.  It  was  by  virtue  of 
this  descent  from  the  Duke  of  Clarence  that 
the  house  alleged  its  superior  right  over  that 
of  Lancaster,  which  was  descended  from  tlie 
fourth  son  of  Edward  III.  The  title  was  sub- 
sequently borne  by  Edward  Plantagenet,  after- 
ward Edward  IV. ;  by  Richard  Plantagenet, 
supposed  to  have  been  murdered  in  1483  by  his 
tmcle  Richard  III. ;  by  Henry  Tudor,  afterward 
Henry  VIII.;  by  Charles  Stuart,  afterward 
Charles  I.;  by  James  Stuart,  afterward  James 
II. ;  and  was  conferred  by  the  pretender,  James 
III.,  on  his  second  son  Henry  Benedict,  known 
in  history  as  Cardinal  York,  the  last  of  the 
royal  family  of  the  Stuarts.  After  the  acces- 
sion of  the  house  of  Hanover  to  the  British 
throne,  George  I.'  created  his  brother  Ernest 
Augustus  Duke  of  York  and  Albany  (1716), 
He  died  in  1728,  and  the  title  was  held  by  Ed- 
ward Augustus,  the  second  son  of  Frederic, 
prince  of  Wales,  and  Frederic,  second  son  of 
George  III.,  who  was  made  commander-in-chief 
of  the  British  army,  but  showed  little  ability. 
The  title  was  in  abeyance  until  1892,  when  it 
was  conferred  on  Prince  George  Frederick  Er- 
nest Albert 

York  (British,  Caer  Ebroc;  Latin,  Ebora- 
cum),  England,  an  archiepiscopal  city  and  civic 
county,  capital  of  Yorkshire,  196  miles  north- 
northwest  from  London  by  rail,  at  the  conflu- 
ence of  the  Foss  with  the  Ouse.  It  consists 
of  the  city  proper,  and  of  suburbs,  some  por- 
tions of  which  are  situated  across  the  Foss,  and 
communicate  with  the  rest  by  several  bridges. 
The  city,  with  a  circuit  of  nearly  three  miles,  is 
enclosed  by  ancient  double  walls,  originally  Ro- 
man, but  restored  by  Edward  I.,  and  partly 
repaired  at  subsequent  periods;  the  portions 
whkh  still  remain  have  been  converted  into 
promenades,  commanding  a  beautiful  prospect 
of  the  surrounding  country.  York  is  entered 
by  four  imposing  gates;  and  is  built  for  the 
most  part  in  narrow  irregular  streets,  many 
lined  with  houses  of  antique  appearance.  Im- 
provements have  modernized  many  of  the  older 
parts  of  the  city,  and  many  handsome  ranges  of 
new  buildings  have  been  erected.  The  minister 
or  cathedral  dates  from  the  7th  century,  but  did 
not  begin  to  assume  its  present  form  till  II71, 
and  was  not  completed  till  1472.  A  square  mas- 
sive tower  rises  from  the  intersection  to  the 
height  of  23s  feet,  and  two  other  lofty  towers 
of  graceful  proportion,  196  feet,  flank  a  richly- 
decorated  western  front,  divided  l^y  paneled 
buttresses  into  three  compartments,  of  which 
that  in  the  centre  is  chiefly  occupied  by  a  beau- 
tiful window  and  a  splendid  portal.  Measured 
without  the  walls,  the  whole  length,  from  east 
to  W'jst,  is  524  feet,  and  the  width  across  the 
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transepts,  north  to  south,  222  feet;  length,  from  Kaine  Railroad;  about  45  miles  south  by  west 
west  door  to  choir,  264  feet ;  length  of  choir,  of  Portland  and  100  miles  southwest  of  Augusta. 
162  feet;  breadth  of  body  and  side  aisles,  109  It  is  in  an  agricultural  region,  but  is  known 
feet  The  interior  consists  chiefly  of  a  lofty  as  a  favorite  summer  resort.  It  has  a  number 
nave,  separated  from  its  aisles  by  long  ranges  of  buildings  of  historic  interest,  among  which 
of  finely  clustered  columns,  a  still  loftier  choir,  is  the  jail,  which  _  is  one  of  the  oldest  in  the- 
lighted  by  a  magnificent  and  beautifully  blazoned  country.  It  contains  several  villages  in  which 
window,  and  a  lady-chapel  continuing  the  choir,  are  many  summer  cottages.  The  national  bank 
and  containing  some  beautiful  monuments.  The  in  the  village  of  York  has  a  capital  of  $50,000. 
cathedral  has  twice  sustained  serious  damage  The  town  was  set  off,  in  1622,  from  land  granted 
and  narrowly  escaped  total  destruction  from  fire,  by  the  Plymouth  Council  to  John  Mason 
caused  in  1829  by  an  incendiary  lunatic,  and  in  and  Ferdinand  Gorges.  In  1624  the  place  was 
1840  by  the  negligence  of  a  workman  engaged  called  Agamenticus.  On  I  March  1640,  a  terri- 
on  its  repair.  The  chapter-house,  entered  from  tory  of  21  square  miles  was  incorporated  as  a 
the  north  transept  of  the  cathedral,  is  a  richly  borough  by  Gorges,  and  chartered  as  the  city 
decorated  octagon,  and  near  it  is  a  fine  old  of  Georgeana  in  1642.  This  was  the  first  mu- 
chapel,  originally  forming  part  of  the  old  archi-  nicipal  corporation  made  by  the  English  in 
episcopal  palace,  and  now  appropriated  to  the  North  America.  On  the  death  of  Charles  I., 
library.  York  possesses  many  other  places  of  in  1649,  Georgeana  City,  Isle  of  Shoals,  Wells, 
worship,  includmg  a  beautiful  Roman  Catholic  and  Kitterytown  united  and  established  a  con- 
pro-cathedral  ;  and  collegiate,  grammar,  blue-  federacy.  In  1652  the  confederacy,  and  all  of 
coat,  gray-coat,  and  board  schools.  Other  not-  Maine  came  under  the  control  of  Massachu- 
able  buildings  and  establishments  are  an  ancient  setts.  The  city  charter  of  Georgeana  was  re- 
Gothic  guildhall  (1446),  and  spacious  mansion-  voked,  and  the  name  changed  to  York.  The- 
house  adjoining;  the  fine  old  ruins  of  St.  Mary's  limits  of  the  present  town  are  about  as  in 
Abbey ;  Clifford's  Tower,  part  of  the  city  castle  1652.  In  _  the  early  years  the  town  suffered 
founded  by  the  Conqueror;  the  fine  old  mer-  from  Indian  depredations;  one  attack,  in  1692, 
chants'  hall ;  county  assize  courts ;  city  courts  of  resulted  in  the  massacre  or  capture  of  about 
justice  in  the  late  Gothic  style  (1892);  the  mu-  one  half  the  inhabitants.  The  population  is 
seum  of  the  Yorkshire  Philosophical  Society,  about  3,000.  Consult:  Emery,  'Ancient  City 
assembly-room,  masonic  hall,  baths,  art-gallery,  of  Georgeana  and  Modem  Town  of  York'; 
free  library,  the  Yorkshire  Club-house,  concert  Baxter,  *Sir  Ferdinand  Gorges  and  His  Prov- 
rooms,  two  theatres,  cemetery,  lunatic  and  blind  ince  of  Maine'  (1890). 

asylums,  dispensary,  county  hospital,  cattle  mar-         York,    Neb.,    city,    county-seat    of    York 
ket,  almshouses,  and .  numerous  other  chanties.  Countv:  on  the  Chicago.  Burlington  &  Quincy, 
The  railway  station  is  one  of  the  finest  in  the  ^^e    Kansas    City    &    Omaha,    and    the    Free- 
kingdom.    The  manufactures  include  iron  cast-  n,ont.     Elkhom    &    Missouri    Valley    R.R.'s: 
ings,  bottles,  leather,  flour,  cocoa,  and  con  fee-  ^^  ^^^^^  ^^j  ^f  Lincoln.    It   was  settled  m 
tionery.    York  ranks  second  among  Enghsh  cit-  jg^,  a„j  j^  ,880  was  incorporated.    It  is  in  an 
les.  Its  archbishop  having  the  ti  le  of  Primate  agricultural   and   stock-raising   region,   and   itf 
of  England  (see  Aechbishop)  ;  its  chief  magis-  industries  are  connected  chiefly  with  farm  oro- 
tratc  takes  the  tit  e  of  lord-mayor.    It  is  the  j^^ts.    It  has  a  flour  mill,  machine  shop,  foun- 
headquarters    of    the    North-Eastern    Railway  dry,  large  stock  yards,  and  grain  elevators.   The 
Company,  and  contains  their  carnage  and  wag-  educational  institutions  are   York  College    (U. 
on   shops     There  is  communication  by  water  g)    „       j  in  1890;  a  high  school,  established 
with   Selb7    Goole,   Hull,   etc.    \ork  was  the  j^  jgsi;  Holy  Family  Academy  (R.  C.) ;  public 
early  British  Caer  Ebroc  of  the  Brigantes  and  ^„^        i^^  elementary  schools  and  public  and 
under  the  Romans  as  Eboracum  became  their  ^^y^^^  libraries.    The  two  national  banks  have 
principal  seat  of  power  in  the  north,  if  not  m         combined  capital  of  $150,000.     Pop.    (i9io> 
the  whole  country.    Here  died  the  Roman  em-  2   .,  *^  t  j-»  r~    \  ^ 
perors   Severus   and  Constantius   Chlorus,  and      '  vj'    .       -n          v                ..         ^      i    v    1, 
here  it  is  popularly  (but  incorrectly)  supposed  „    York,    Pa.,    city,    county-seat    of    York 
Constantine  the  Great  was   born.    After  their  County;  on  the  Condorus  Creek,  and  on  the 
departure  it  so  far  retained  its  importance  as  Pennsylvania,  the  York  Southern,  the  Northern 
to  become  the  capital  of  Northumbria,  whose  Central,    and    the    Western    Maryland    R.R.S. 
king,  Edwin,  in  624  made  it  an  archiepiscopal  about  28  miles   southeast  of  Harrisburg.   and 
see.    In    the   8th   century   its   diocesan   school  95  miles  west  of  Philadelphia.     It  is  in  a  pro- 
attracted  students  not  only  from  all  parts  of  duct've   farming  section   and   has   considerabU 
the  kingdom,  but  from  France  and  Gennany,  manufacturing  interests.                       .  .> 
and  sent  out  scholars  who  afterward  acquired  ,^  ^"^""r^f-J"    '^oo    (govemment   census) 
European  celebrity.    Here  the  first  English  Par-  the  city  had  464  manufacturing  establishments, 
liament   was   held  by   Henry   II.   in    1160.    In  capitalized  for  $9.6^,784.    There  were  ^  offi" 
after-times  it  makes  a  distinguished  figure   in  C'^'s  and  clerks  whose  salaries  were  $438.^1 
almost  all  the  great  epochs  and  events  of  Eng-  per  annum,  and  7,78s  wage-earners  who  received 
lish  history,  during  the  Civil  War  surrendering  ?2.679,17S  per  annum.    The  total  cost  for  ma- 
to  the  Parliamentarians  after  a  siege  of  several  t^riaJL   rent,  ^wer,  and   heat,  each   year,  was 
weeks,  subsequent  to  their  victory  at  Marston  $6,078,070,  and  the  value  of  the  finished  pro- 
Moor  in  the  vicinity.    Among  its  distinguished  ducts  was  $11,961,706     The  foundry  and  ma- 
natives   are   Alcuin.   the   tutor   to   the   family  chine   finished   products  amounted,   each  year, 
of   Charlemagne;    Flaxman   the  sculptor;   and  *«  '^■'554.772;  and  the  tobacco  products  to  $1,- 
William  Etty  the  painter.  JSO.iSS-    Other  manufactures  of  which  there  are 
*^  large  and  valuable  outputs  annually  are  agn- 
York,  Maine,  town,  port  of  entry,  York  cultural  implements,  cigar  boxes,  food  products, 
County;  on  York  River,  and  on  the  Boston  &  carriages,  wagons,  carriage  and  wagon  materi' 
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als,  confectionery,  flour  and  grist  mill  products, 
furniture,  iron  and  steel  products  (including 
nails,  spike,  wire  nails,  etc.),  lumber  products, 
paper  and  wood  pulp,  shirts,  and  patent  medi- 
cines. The  vast  power  generated  at  Yorkhaven, 
II  miles  north  of  York,  will  greatly  increase 
the  manufacturing  industries  of  York.  The 
York  Haven  Water  and  Power  Company  have 
built  a  crib  dam  to  obtain  a  sufficient  volume  of 
water  to  run  the  large  plant  intended  for  the 
generation  of  electrical  power  and  the  distri- 
bution of  this  power  to  places  in  York  and 
adjoining  counties.  There  is  an  extensive  trade 
in  the  manufactured  products  and  in  general 
merchandise  which  is  distributed  to  the  villages 
and  towns  of  a  large  region. 

Buildings  and  Municipal  Improvements. — 
The  surface  is  slightly  rolling  and  has  sufficient 
slope  to  make  excellent  drainage.  The  streets 
are  broad  and  well  shaded.  The  city  is  laid 
out  in  sections  or  blocks,  520  feet  long  and 
480  feet  wide.  There  are  three  small  but  beau- 
tiful parks:  Highland,  Farquhar,  and  Penn. 
The  principal  public  buildings  are  the  govern- 
ment building,  the  court-house,  county  jail,  the 
Masonic  Temple,  four  market  buildings,  an 
opera  house,  three  public  halls,  and  the  munici- 
pal buildings.  There  is  an  excellent  water-sup- 
ply and  a  good  sewerage  system. 

Churches,  Charitable  and  Educational  Insti- 
tutions.-r  Thtn  are  60  churches,  representing 
16  different  denominations.  The  principal  char- 
itable institutions  and  hospitals  are  the  city 
hospital,  charity  hospital,  county  almshouse. 
Children's  Home,  and  private  sanatoriums.  The 
educational  institutions  are  York  Collegiate  In- 
stitute (Presb.),  York  County  Academy,  founded 
in  1787,  two  business  schools,  Saint  Patrick's 
Academy  (R.  C),  a  public  high  school,  founded 
in  1870,  public  and  parish  schools,  a  public  li- 
brary, York  County  Law  Library,  and  Saint 
John's  Church  free  library. 

Banks  and  Finances. —  There  are  five  na- 
tional, three  state,  and  two  private  banks.  The 
combined  capital  of  the  10  banks  is  $2,238,000; 
the  annual  amount  of  business  is  $11,963,412. 
The  municipal  expenditures  for  annual  main- 
tenance and  operation  are  about  $205,000.  The 
chief  items  of  expense  are:  for  educational  in- 
stitutions, $78,000;  police  department,  $21,000; 
municipal  lighting,  $24,000;  fire  department, 
$14,500;  and  street  department,  $14,800. 

Government. —  The  government  is  adminis- 
tered under  a  charter  of  1887  which  provides  for 
a  mayor,  whose  term  of  office  is  for  three 
years,  and  a  city  council  of  39  members,  elected 
annually  in  February.  The  board  of  education 
is  chosen  by  popular  vote;  the  other  adminis- 
trative officials  are  appointed  by  the  mayor  sub- 
let to  the  approval  of  the  council. 

History. —  A  permanent  settlement  was  made 
in  1735  by  a  German  colony;  but  in  1741  the 
town  was  laid  out  by  John,  Thomas,  and  Rich- 
ard Penn,  and  incorporated  as  a  borough  in 
1787.  In  1887  York  was  chartered  as  a  city.  In 
1749,  the  first  court  of  general  quarter  ses- 
sions was  held  here.  In  1777  the  Continental 
Congress  left  Philadelphia,  fearing  capture  by 
Howe's  army,  and  convened  in  York  30  Septem- 
ber. Congress  continued  to  hold  sessions  in 
York  until  27  June  1778.  Pop.  (1880)  13,940; 
(1890)  20,793;  (1900)  33.654:  (1910  census) 
44.750.  Consult  Gibson,  'History  of  York 
County.* 


York,  a  river  in  Virginia,  formed  by  the 
confluence  of  the  Pamunkey  and  Mattapony 
rivers.  It  is  the  tidal  estuary  of  the  rivers, 
which  begins  at  West  Point  and  flows  southeast 
to  the  Chesapeake  Bay.  It  is  40  miles  long 
and  navigable  to  the  head  of  tide  water.  At 
its  entrance,  on  York  Spit,  is  a  lighthouse. 

York  and  Lancaster,  Wars  of.  See 
Roses,  Wass  op  the. 

York  College,  located  at  York,  Neb.  It 
was  founded  under  the  auspices  of  the  United 
Brethren  in  Christ,  and  was  opened  to  students 
in  1890.  It  is  under  the  control  of  a  board  of 
trustees  composed  of  five  members  at  large  and 
representatives  of  four  conferences  of  the  United 
Brethren.  Its  organization  includes  the  Col- 
lege, the  Preparatory  Department,  the  Normal 
Department,  the  Conservatory  of  Music,  the 
College  of  Commerce,  the  School  of  Shorthand,, 
the  School  of  Expression,  the  School  of  Art, 
the  School  of  Telegraphy  (organized  in  1903), 
and  the  Summer  School.  The  college  offers 
classical,  philosophical,  scientific,  and  literary 
courses,^  and  confers  the  degree  of  A.B.  on  the 
completion  of  the  classical,  philosophical,  and 
literary  courses,  the  degree  of  B.S.  for  the  sci- 
entific course.  The  work  of  each  course  is  very 
largely  prescribed.  The  normal  department 
offers  a  normal  course  of  two  years,  and  a  three- 
years'  teachers'  course,  which  is  preparatory  to 
the  normal  course.  The  degree  of  bachelor  of 
didactics  is  conferred  on  all  graduates  from  the 
normal  course.  A  model  school  was  established 
in  1903.  The  conservatory  of  music  offers 
courses  in  piano,  voice,  and  violin,  and  confers 
the  degree  of  bachelor  of  music  for  graduation 
from  the  full  courses.  The  College  of  Com- 
merce offers  a  course  of  one  year,  and  an  ad- 
vanced course  of  two  terms  additional ;  the 
degree  of  bachelor  of  accounts  is  conferred  on 
graduates  from  the  advanced  course.  The  Sum- 
mer School  courses  are  intended  specially  for 
teachers,  and  a  model  school  is  conducted.  In- 
struction in  physical  training  is  given,  and  an 
organization  of  college  cadets  is  maintained  for 
military  drill;  there  is  also  a  field  for  athletic 
sports  on  the  campus.  The  students  maintain 
Young  Men's  and  Young  Women's  Christian 
Associations,  and  two  literary  societies.  The 
library  in  1910  contained  2,500  volumes,  the 
students  numbered  479,  and  the  faculty  16. 
York  College  is  considered  one  of  the  leading 
institutions  of  higher  learning  in  Nebraska. 

York  von  Wartenburg,  york  fon  var'ten- 
boorg,  Hans  David  Ludwig,  Count,  a  Prus- 
sian field-marshal:  b.  Potsdam  26  Sept.  1759; 
d.  Klein-ols,  near  Breslau,  Silesia,  4  Oct.  1830. 
He  entered  the  army  in  1772,  but  was  cashiered 
for  insubordination  in  1779,  and  then  served  the 
Dutch  in  the  East  Indies  1783-4.  He,  however, 
re-entered  the  Prussian  service,  becoming  a 
major-general  in  1807,  and  governor  of  the 
province  of  Prussia  in  181 1.  He  was  especially 
distinguished  during  the  War  of  Liberation  and 
the  invasion  of  France  (1813-14),  was  ennobled 
in  1814,  and  made  a  field-marshal  in  1821. 

Yorke,  york,  Curtis,  pseudonym  of  S. 
Richmond  Lee,  English  novelist:  b.  Glasgow. 
She  is  the  daughter  of  J.  J.  Long  and  was  mar- 
ried to  J.  W.  Richmond  Lee,  a  mining  engineer. 
Among  her  numerous  works  may  be  cited: 
<That  Little  Girl'  (1886);  <A  Record  of  Dis- 
cords' (1894);  'Because  of  the  Child'  (1896); 
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<A  Flirtation  with  Truth'  (1897);  <A  Memory 
Incarnate'   (1902). 

York'shire,  England,  the  largest  county  of 
the  kingdom,  bounded  on  the  north  by  the  Tees, 
separating  it  from  Durham,  east  by  the  North 
Sea,  south  by  Lincoln,  Nottingham,  Derby,  and 
Chester,  and  west  by  Chester,  Lancaster,  and 
Westmoreland;  area,  6,067  square  miles.  York- 
shire is  divided  into  trithings,  or  three  ridings, 
respectively  the  north,  east,  and  west  ridings, 
each  riding  having  a  separate  lord-lieutenant 
The  main  portion  of  the  county  forms  a  large 
central  valley  stretching  southeast  to  the  Hura- 
ber,  flanked  on  one  side  by  the  Pennine  range 
and  on  the  other  by  the  Cleveland  Hills,  and 
drained  chiefly  by  the  Ouse  and  its  tributaries. 
Considerably  more  of  the  North  Riding  is  pas- 
turage than  under  cultivation,  but  it  includes  the 
vale  of  York,  with  an  area  of  about  1,000  square 
tniles,  in  which  there  is  much  fertile  land  grow- 
ing all  kinds  of  crops.  It  also  includes  the 
Cleveland  district,  with  its  great  bed  of  iron  ore. 
In  the  North  Riding  is  the  capital  of  the  whole 
county,  York :  Scarborough,  a  favorite  watering- 
place;  and  Whitby,  famous  for  its  jet.  In  the 
East  Riding  the  area  under  cultivation  greatly 
exceeds  that  laid  down  in  permanent  pasture. 
Its  industrial  activity  is  centred  in  the  great 
seaport  of  Hull.  In  the  West  Riding  the  pro- 
portion of  land  laid  down  in  permanent  pasture 
is  larger  than  in  any  other,  being  two  thirds  of 
that  under  cultivation.  _  The  West  Riding  has 
long  been  famous  for  its  woolen  and  worsted 
manufactures,  of  which  it  is  now  the  chief  seat. 
Their  development  has  been  in  modern  times 
aided  by  the  proxiiTiity  of  coal  and  iron.  The 
great  coal  field  of  the  West  Riding  yields  not 
only  the  Silkstone  bituminous  coal,  most  valu- 
able as  a  house  coal,  but  also  the  Barnsley  thick 
coal,  sepii-anthracitic.  Leeds  produces  every 
variety  of  woolen  goods;  Bradford,  mixed 
worsted^  fabrics  and  yarns;  Dewsbury,  Batley, 
and  adjoining  districts,  shoddy;  Huddersfield, 
plain  goods,  with  fancy  trouserings  and  coat- 
ings;_  and  Halifax,  worsted  and  carpets.  Barns- 
ley  is  famous  for  its  linen  manufactures, 
of  which  Leeds  also  is  a  seat,  as  well  as  of  that 
of  leather.  Next  to  the  woolen  and  other  textile 
industries  comes  the  manufacture  of  iron  and 
steel  machinery,  and  implements  of  every  de- 
scription. _  Leeds  is  one  of  the  principal  seats 
of  all  kinds  of  mechanical  engineering,  and 
Sheffield  of  iron-work  and  cutlery.  Population 
of  Yorkshire  about  3,700,000. 

York'tcwn,  Va.,  town,  county-seat  of 
York  County;  on  the  York  River,  seven  miles 
from  its  mouth,  and  68  miles  southeast  of-  Rich- 
mond. It  has  regular  connection  with  the 
Chesapeake  and  Atlantic  ports  by  means  of  the 
Old  Dominion  and  other  lines  of  steamers. 
York  is  one  of  the  oldest  settlements  of  the 
United  States;  it  contains  the  oldest  custom- 
house in  the-  country.  It  is  famous  for  having 
been  the  place  where  Lord  Cornwallis  surren- 
dered, and  a  monument  has  been  erected  in 
honor  of  the  event.  In  August  1781  Cornwallis, 
with  a  force  of  8,000  men,  took  possession  of  the 
place,  threw  up  earthworks  and  fortified  the 
town._  He  was  supported  by  several  British  ves- 
sels in  the  York  River.  Fortifications  were 
erected  also  at  Gloucester  Point,  opposite  York- 
town.  Washington  left  his  headquarters  on  the 
Hudson  on  19  August,  and  traveled  by  land  to 


Philadelphia,  then  to  Elkton,  at  the  head  of 
Chesapeake  Bay,  and  down  the  bay,  arriving  at 
Williamsburg  14  September.  His  force  con- 
sisted of  7,000  French  under  Rochambeau  and 
9,000  Americans.  On  29  September  Washing- 
ton and  his  men  invested  Yorktown.  He  was 
assisted  by  a  French  fleet  imder  Count  De 
Grasse,  who  blocked  the  river  in  such  a  way 
that  the  British  were  unable  to  send  assistance 
to  the  soldiers  at  Yorktown.  Clinton  had  sent 
reinforcements  to  Cornwallis,  but  De  Grasse 
prevented  the  landing.  The  first  parallel  was 
established  on  9  October,  and  the  Americans 
opened  fire  and  destroyed  some  of  the  British 
guns.  The  next  day  three  large  transports  and 
a  frigate  were  destroyed.  The  attack  was  re- 
newed on  the  nth  and  again  on  the  14th.  On 
the  17th  Cornwallis  offered  to  capitulate,  and 
on  the  19th  he  surrendered.  The  American  loss, 
including  the  French,  was  about  300  killed, 
wounded,  and  missing,  and  the  British  loss  was 
about  550.  This  was  the  last  important  battle 
of  the  Revolutionary  War. 

Yorktown  was  the  scene  of  a  second  siege 
during  the  Civil  War  (see  Yorktown,  Siec: 
of).    Pop.  (1910)  about  300. 

Yorktown,   Siege  of,   in   the   Civil  War. 

On  4  April  1862  Gen.  McClellan,  with  58.000 
men  and  about  100  guns,  started  from  Fort  Mon- 
roe up  the  York  Peninsula  for  his  campaign 
against  Richmond.  His  plan  of  operation  was 
to  move  in  two  columns,  one  on  the  right  direct 
to  Yorktown,  and  another  along  the  James 
River  westward  of  and  beyond  Yorktown  to  the 
vicinity  of  Williamsburg.  Should  the  Confed- 
erate works  at  Yorktown  and  Williamsburg 
offer  serious  resistance  he  designed  to  land  Gen. 
McDowell's  First  corps,  reinforced  if  necessary, 
on  the  left  bank  of  the  York  or  on  the  Severn, 
and  move  it  on  Gloucester  and  West  Point,  in 
order  to  take  in  reverse  whatever  force  the 
enemy  might  have  on  the  peninsula  and  com- 
pel him  to  abandon  his  positions.  At  the  end  of 
the  first  day's  march  Gen.  Heintzelman's  Third 
corps  on  the  right  bivouacked  at  Howard's 
Bridge  and  Cockletown  beyond,  and  Gen.  Keyes' 
Fourth  corps  on  the  left,  at  Young's  Mill,  near 
James  River.  On  the  5th  Keyes  resumed  his 
march  for  the  Halfway  House,  between  York- 
town  and  Williamsburg,  but  had  hardly  got  on 
the  road  when  it  was  ascertained  that  a  large 
force  of  the  enemy,  with  a  battery,  was  at  Lee's 
Mills,  six  miles  beyond,  barring  the  way  over 
the  Warwick,  which,  according  to  the  maps, 
should  not  have  run  in  that  direction.  Keyes 
advanced,  and  in  the  afternoon  found  the  situa- 
tion as  reported;  and  after  some  artillery-firing 
he  _  encamped  for  the  night  On  the  right 
Heintzelman  advanced  to  near  Yorktown,  came 
under  artillery-fire  from  the  works,  and  en- 
camped fronting  them,  where  he  was  destined  to 
remain  a  full  month.  Yorktown,  as  well  as  the 
line  of  the  Warwick  southward  to  James  River, 
was  held  by  Gen.  J.  B.  Magruder,  with  about 
11,000  men.  For  ten  days  McClellan  remained 
in  front  of  Magruder,  making  some  reconnois- 
sances,  but  no  serious  demonstrations.  He  was 
engaged  in  bringing  up  troops  and  guns  pre- 
paratory to  a  regular  siege,  and  was  asking  for 
heavy  reinforcements  and  more  heavy  siege- 
guns.  He  was_  compelled  to  adopt  the  slow 
method  of  a  siege  from  his  exaggerated  idea 
of  the  Confederate  strength  in  his  front  and  by 
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the  fact  that  McDowell's  corps  of  33400  men, 
which  he  had  proposed  using  to  flank  Yorlctown, 
try  Gloucester  and  West  Point,  had  been  with- 
held from  him,  to  protect  Washington  (see 
Peninsula  Campaign  of  1862).  On  the  i6th 
an  attempt  was  made  upon  Magruder's  lines  at 
Lee's  Mill  (q.v.),  but  resulted  in  failure,  and 
McGellan,  giving  up  the  idea  of  carrying  the 
Confederate  position  by  assault,  devoted  his  at- 
tention entirely  to  siege  operations  against 
Yorktown.  Under  the  direction  of  Gen.  Fitz- 
John  Porter,  who  was  made  director  of  the 
siege.  Gen.  J.  G.  Barnard,  ^chief  of  engineers, 
and  Gen.  W.  F.  Barry,  chief  of  artillery,  the 
operations  were  conducted  elaborately  and  with 
£reat  skill.  Gen.  Barry  reports  that  the  siege 
train  consisted  of  loi  pieces,  as  follows :  'Two 
300-pounder  Parrott  rifled  gtms,  eleven  100- 
pounder  Parrott  rifled  guns,  thirteen  30-pounder 
Parrott  rifled  guns,  twenty-two  20-pounder  Par- 
rott rifled  guns,  ten  4^-inch  rifled  siege  guns, 
ten  13-inch  sea-coast  mortars,  ten  lo-inch  sea- 
coast  mortars,  fifteen  lo-inch  siege  mortars,  five 
8-inch  siege  mortars,  and  three  8-inch  siege 
howitzers.  Three  field  batteries  of  12-pound- 
ers  were  likewise  made  use  of  as  gfuns  of  posi- 
tion." These  guns  were  mounted  on  very  elab- 
orate works,  some  15  in  number,  established 
opposite  the  town  and  the  works  to  its  right,  at 
ranges  varying  from  1,500  to  2,200  yards.  In 
number  and  weight  of  metal  they  were  far  supe- 
rior to  those  of  the  Confederates.  Qn  the  17th 
Gen.  J.  E.  Johnston  had  been  assigned  to  the 
defense  of  the  peninsula  and  Richmond,  and  he 
had  ori  the  Yorktown  and  Warwick  line  not  to 
exceed  50,000  men.  He  made  no  strenuous 
effort  to  interfere  with  McClellan's  operations, 
but  determined  to  hold  his  position  until  Mc- 
Clellan  was  ready  to  attack  and  then  to  fall  back 
without  waiting  to  have  his  troops  driven  from 
their  works.  By  30  April  McClellan  had  pres- 
ent for  duty  115,102  men,  including  Franklin's 
-division  that  had  been  sent  to  him  to  turn  York- 
town  by  Gloucester  Point  or  West  Point,  but 
-which  since  its  arrival  on  the  20th  had  been  kept 
on  board  transports.  On  1  May  McClellan  pro- 
posed to  open  fire  on  the  morning  of  the  6th 
with  all  his  guns,  and  to  press  the  siege  until 
final  assault  should  be  deemed  practicable.  But 
on  27  April  Johnston  had  learned  that  McClel- 
lan's batteries  were  approaching  completion  and 
would  be  ready  to  open  fire  in  five  or  six  days, 
and  he  made  his  dispositions  for  retreat.  On 
the  night  of  3  May,  leaving  some  serviceable 
heavy  guns  behind,  he  evacuated  Yorktown  and 
fell  back  to  Williamsburg  on  the  way  to  Rich- 
mond. 

Consult:  <Oflicial  Records,>  Vol.  XL;  <Mc- 
Clellan's  Own  Story* ;  Webb,  'The  Peninsula' ; 
Barnard,  'Peninsular  Campaign' ;  Allan,  'His- 
tory of  the  Army  of  Northern  Virginia' ;  The 
Century  Company's  'Battles  and  Leaders  of  the 
Civil  War,'  Vol.  IL  e.  A.  Carman. 

Yorktown,  Siege  of.  In  the  war  of  the 
American  Revolution,  Lord  Cornwallis  and  the 
British  army  reached  Virginia  in  May  1781,  and 
in  the  following  August  invested  Yorktown,  on 
the  York  River.  Washington  and  his  army 
advanced  on  the  enemy  by  land,  and  the  French 
fleet  of  Count  de  Grasse,  numbering  28  ships  of 
the  line,  with  nearly  4,000  infantry  on  board, 
reached  the  Chesapeake  and  came  to  safe  anchor 
•in  the  mouth  of  York  River.  Cornwallis  was 
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securely  blockaded  both  by  sea  and  land.  Just 
after  the  arrival  of  Count  de  Grasse  came  also 
Count  de  Barras,  who  commanded  the  French 
flotilla  at  Newport  He  brought  with  him  into 
the  Chesapeake  8  additional  ships  of  the  line 
and  10  transports;  also  cannon  for  the  siege  of 
Yorktown.  By  the  beginning  of  September 
York  River  was  effectually  closed  at  the  mouth 
and  the  Americans  and  the  French  began  to 
strengthen  their  lines  by  land.  On  S  September 
the  English  Admiral  Graves  appeared  in  the  bay 
with  his  squadron,  and  a  naval  battle  ensued, 
in  which  the  British  ships  were  so  roughly 
handled  that  they  were  glad  to  draw  off  and  re- 
ttirn  to  New  York.  On  28  September  the  allied 
armies,  now  greatly  superior  m  numbers  to  the 
enemy,  and  confident  of  success,  encamped 
closely  around  Yorktown,  and  the  siege  was 
regularly  begun.  By  6  October  the  trenches  had 
been  contracted  to  a  distance  of  only  600  yards 
from  the  British  works.  From  this  position 
the  cannonade  became  constant  and  effective. 
On  the  13th,  in  the  night,  the  Americans  made 
an  assault,  and  the  outer  works  of  the  British 
were  carried  by  storm.  At  day-dawn  on  the 
i6th  the  British  made  a  sortie  from  their  in- 
trenchments,  but  were  wholly  unsuccessful.  On 
the  17th  Cornwallis  proposed  to  surrender,  and 
on  the  19th  Major-General  O'Hara  led  out  the 
whole  British  army  from  the  trenches  into  the 
open  field,  where,  in  the  presence  of  the  allied 
ranks  of  France  and  America,  7,247  English  and 
Hessian  soldiers  laid  down  their  arms,  delivered 
their  standards,  and  became  prisoners  of  war. 

York'ville,  S.  C,  town,  county-seat  of 
York  County;  on  the  South  Carolina  &  Georgia 
extension  and  the  Southern  R.R.'s;  about  85 
miles  north  of  Columbia.  It  is  in  an  agricul- 
tural region,  in  which  are  valuable  deposits  of 
iron.  It  has  iron  works,  machine  shops,  saddle 
and  harness  factory,  spoke  and  handle  works, 
and  lumber  mill.  There  are  seven  churches  and 
two  graded  schools  (including  high  school  de- 
partments), one  for  colored  and  one  for  white 
pupils.  The  savings  bank  has  a  capital  of  $50,- 
000.    Pop.  2.200. 

Yoniba,  yo'roo-ba,  or  Yarriba,  ya're-ba, 
northern  Nigeria,  West  Africa,  a  former  in- 
dependent state  situated  north  and  north- 
east of  the  colony  of  Lagos,  peopled  by  a 
number  of  confederated  tribes,  and  now  at- 
tached to  the  colony  and  protectorate  of 
Lagos.  Much  of  the  country  is  fertile  and 
well  cultivated,  and  the  inhabitants  have 
made  great  progress  in  the  industrial  arts. 
They  are  largely  pagans,  but  Mohammedan- 
ism and  Christianity  have  made  way  among 
them.  Protestant  and  Roman  Catholic  mis- 
sions have  long  been  at  work.  Ibadan,  to 
which  there  is  a  railway  from  Lagos,  is  the 
largest  town,  having  about  200.000  inhabitants; 
Oyo,  farther  to  the  north,  is  the  capital. 

Yosemite,  yo-seml-te  (Indian,  "full-grown 
grizzly  bear")  Valley,  in  Mariposa  County, 
Cal.,  on  the  west  slope  of  the  Sierra  Nevada; 
about  150  miles,  in  direct  line,  east  by  south  of 
San  Francisco.  This  valley  is  one  of  the  nat- 
ural curiosities  of  America,  and  is  unlike  any 
other  known  valley  in  the  world.  It  is  about 
six  miles  long  and  from  half  a  mile  to  a  mile 
wide.  It  is  nearly  a  mile  below  the  general 
level  of  the  land  near  it.  Entering  the  valley 
from    the   lower  end,   the   two   distinct   valley 
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types  may  be  seen,  the  V-shaped  and  the 
U-shaped  (see  Valleys).  It  has  the  character- 
istics of  a  gorge  and  also  of  a  canon.  It  is 
nearly  enclosed  by  walls  of  granite  from  3,000 
to  nearly  5,000  feet  in  height.  On  the  north  side 
is  a  huge  block  of  granite  called  El  Capitan.  It 
projects  into  the  valley  so  that  two  of  its 
smooth,  almost  perpendicular  faces  are  visible; 
the  height  is  3,300  feet.  Opposite  El  Capitan 
are  Cathedral  Rocks  and  Bridal  Veil  Rock. 
From  the  summit  of  El  Capitan  to  the  summit 
of  Bridal  Veil  Rock  is  one  mile;  but  at  the 
base  of  the  rocks  the  distance  apart  is  not  great. 
The  bottom  of  the  valley  widens  from  El  Cap- 
itan up  to  the  ^meadows.*  Other  conspicuous 
blocks  of  the  unbroken  wall  are  called  the 
Three  Brothers  (4,000  feet),  the  Spires,  Cap  of 
Liberty,  and  Sentinel  Rock. 

About  15  miles  above  is  the  source  of  the 
Merced  River,  which  flows  through  the  Yosem- 
ite  Valley.  The  Illouette  River  which  enters 
the  valley  from  the  south,  and  the  Tenaya  Fork, 
from  the  northeast,  are  branches  of  the  Merced. 
There  are  two  falls  and  about  half  a  mile  of 
rapids  in  the  Merced  River,  beginning  just  be- 
low the  point  where  the  stream  enters  the  val- 
ley. Nevada  Fall,  the  upper  one,  is  about  600 
feet  high,  and  Vernal  Fall  is  about  400  feet. 
The  Bridal  Veil  Falls  is  on  the  side  of  Cathedral 
Rock  which  faces  the  entrance.  Bridal  Veil 
Creek  here  falls  over  a  precipice  630  feet  high, 
and  flows  over  an  irregular  bed  which  forms 
a  series  of  cascades  that  combined  make  a 
descent  of  about  300  feet.  The  total  fall  is  900 
feet.  The  name  comes  from  the  appearance  of 
the  highest  vertical  sheet  of  water  at  times 
when  the  amount  of  water  in  the  stream  is  not 
too  great  and  when  the  wind  sways  the  "veil  of 
waters.*  Just  below  El  Capitan  is  a  fall  called 
Virgin's  Tears,  which  is  over  1,000  feet  high. 
The  waters  flow  over  this  precipice  only  for  a 
few  months  after  the  summer  heat  has  melted 
the  mountain  snows.  The  Yosemite  Falls, 
nearly  opposite  Sentinel  Rock,  is  made  by  the 
Yosemite  Creek.  The  first  vertical  fall  is 
1,500  feet;  then  the  water  descends,  in  a  series 
of  cascades  about  625  feet,  and  again  flows  over 
a  precipice  400  feet  high.  In  the  "meadows* 
are  a  variety  of  flowers  and  grasses  in  the  early 
summer  months.  The  principal  trees  are  the 
pine,  fir,  cedar,  and  oak. 

In  the  vicinity  are  many  features  of  interest ; 
great  masses  of  dome-shaped  rocks,  and  the 
famous  "big  trees*  of  California  are  nearby. 
Among  the  prominent  elevations  are  North 
Dome,  Sentinel  Dome,  Half  Dome,  and  Glacier 
Point.  From  Sentinel  Dome  may  be  obtained  a 
good  view  of  the  Yosemite  Valley  and  the  sur- 
rounding country.  Glacier  Point  (4,740  feet) 
also  affords  a  magnificent  view.  Half  Dome  is 
an  imposing  mass,  4,700  feet  high. 

The  Yosemite  Valley  was  discovered  in  1851 
by  settlers  who  were  located  near  a  mining 
camp  in  the  vicinity.  The  Indians  had  been 
annoying  the  white  settlers  and  miners,  and 
while  in  pursuit  of  the  band  of  red  men,  the 
whites  found  this  valley.  It  was  named  after 
an  Indian  chief.  In  1864,  Congress  gave  the 
Yosemite  Valley  to  the  State  of  California,  to 
be  "held  for  public  use,  resort,  and  recreation,* 
and  to  be  "inalienable  for  all  time.*  It  is  under 
the  control  of  commissioners  who  are  appointed 
by  the  governor.  Private  parties  have  built 
wagon-roads  to  the  valley,  and  trails  to  various 


points  of  interest  in  the  vicinity.  In  1886  a  rail- 
road, 22  miles  long,  was  built  from  Berenda. 
the  Central  Pacific  Railroad,  to  Raymond, 
whence  a  stage  line  extends  to  the  valley.  Ib 
the  grant  to  the  State,  in  1864,  besides  the  val- 
ley proper  there  was  included  adjacent  territory 
for  two  miles  around  it.  Since  1890  the  whole 
grant  has  been  called  Yosemite  National  Park. 
Consult:  Bunnell,  'Discovery  of  the- 
Yosemite* ;  'Guide  to  the  Yosemite*  (California. 
Geological  Survey). 

You'att,  WilUant,  English  veterinary  sur- 
geon: b.  Exeter,  Devonshire,  1777;  d.  Londott 
9  Jan.  1847.  Having  been  educated  for  the 
ministry,  he  preached  for  a  few  years  in  London,, 
but  about  1813  established  there  a  veterinary- 
infirmary,  lecturing  on  veterinary  practice. 
1828-35.  He  published  'The  Complete  (5razier> 
(American  ed.  1864)  ;  'Extent  and  Obligatioft 
of  Humanity  to  Brutes' ;  'Treatise  on  Cattle* 
(1834);  'Treatise  on  Sheep*  (1837);  'Treatise 
on  the  Horse*  (1831);  'Treatise  on  the  Pig^ 
(1847)  ;  and  'Treatise  on  the  Dog*  (1842)  ;  and 
was  the  owner  and  editor  of  'The  Veterina- 
rian,* established  in  London  in  1828,  the  first 
periodical  devoted  to  that  class  of  subjects.  His- 
writings  are  still  much  valued  both  in  England 
and  the  United  States. 

Youghal,  ya'hal  or  yal,  Ireland,  a  seaport 
of  County  Cork,  on  the  estuary  of  the  Black- 
water,  27  miles  east  of  Cork.  The  parish  church 
is  formed  of  the  nave  and  aisles  of  the  ancient 
collegiate  church,  built  by  the  Earl  of  Des- 
mond in  1464 ;  the  "water  gpte,"  the .  "clock 
gate,*  and  Sir  Walter  Raleigh's  house,  M;yrtle- 
Grove,  are  other  notable  features.  There  is  a 
handsome  Roman  Catholic  church,  and  remains- 
of  several  ancient  conventual  and  other  build- 
ings. Parts  of  the  old  city  walls  are  standing. 
The  export  of  agricultural  produce  and  the  fish- 
eries are  the  chief  industries.  According  to 
local  tradition,  the  potato  was  first  planted  at 
Youghal  by  Raleigh,  who  was  mayor  in  1588. 
Pop.  about  7,000. 

Youmans,  yoo'manz,  Edward  Livingston^ 
American  scientist:  b.  Coeymans,  N.  Y.,  3  June- 
1821;  d.  New  York  18  Jan.  1887.  Partially 
blind  at  times  through  many  years  of  his  life, 
he  pursued  his  studies  by  the  aid  of  his  sister,. 
Eliza  Ann  Youmans,  and  became  widely  known- 
as  a  popularizer  of  science.  He  lectured  ex- 
tensively and  in  1872  founded  'The  Popular 
Science  Monthly,*  which  he  edited  till  his  death 
and  established  the  'International  Scientific  Se- 
ries.* The  volumes  of  this  series  were  published, 
simultaneously  in  different  languages  in  Lon- 
don, Paris,  New  York,  Leipsic,  Saint  Peters- 
burg, and  Milan.  He  published  'Alcohol  and 
the  Constitution  of  Man*  (1854)  ;  'Hand-Book 
of  Household  Science*  (1857);  'Correlation 
and  Conservation  of  Forces*  (1864);  'The- 
Culture  Demanded  by  Modern  Life*  (1867); 
etc. 

Youmans,  William  Jay,  American  chemist, 
brother  of  E.  L.  Youmans  (q.v.) :  b.  Milton,. 
Saratoga  County,  N.  Y.,  14  Oct.  1838 ;  d.  Mount 
Vernon,  N.  Y.,  10  April  1901.  He  studied 
chemisti^  at  Columbia  College  and  at  the  Shef- 
field Scientific  School,  New  Haven,  and  was. 
graduated  from  the  medical  department  of  the 
New  York  University  in  1865  and  practised  his- 
profession  for  a  time  at  Winona,  Minn.  In  1871 
he  was  called  to  assist  his  brother,  who  had' 
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planned  to  publish  'The  Popular  Science 
Monthly,  >  and  from  that  time  till  1900  was 
actively  connected  with  the  management  and 
editorship  of  that  periodical.  He  edited  'Pio- 
neers of  Science  in  America'  (1895)  ;  Huxley's 
'Lessons  in  Elementary  Physiology,'  adding  a 
second  part,  'Elementary  Hygiene'  (1867). 

Young,  Alexander,  American  Unitarian 
clergyman:  b.  Boston  1800;  d.  there  15  March 
1854.  He  was  graduated  at  Harvard  in  1820, 
studied  theolomr  at  Cambridge,  and  in  1825  be- 
came pastor  of  the  New  South  Congregational 
Church  in  Boston,  which  office  he  held  till  the 
close  of  his  life.  He  published  'Chronicles  of 
the  Pilgrim  Fathers  of  the  Colony  of  Plymouth' 
(1841)  ;  'Chronicles  of  the  First  Planters  of 
the  Colony  of  Massachusetts  Bay'  (1846) ; 
'Library  of  Old  English  Prose  Writers'  (9 
vols.,  1831-4) ;  etc. 

Yoiuig,  Andrew  White,  American  political 
economist:  b.  Carlisle,  N.  Y.,  2  March  1802;  d. 
Warsaw,  N.  Y.,  17  Feb.  1877.  His  publications 
include:  'Introduction  to  the  Science  of 
Government'  (1835) ;  'First  Lessons  in  Civil 
Government'  (1&13);  'Citizen's  Manual  of 
Government  and  Law'  (1851)  ;  'The  American 
Statesman:  A  Political  History  of  the  United 
States'  (1855);  'National  Economy:  A  His- 
tory of  the  American  Protective  System' 
(i860). 

Young,  Arthur,  English  agricultural 
writer:  b.  London  11  Sept  1741;  d.  there  20 
April  1820.  He  was  intended  for  a  mercantile 
career,  but  early  adopted  the  profession  of  agri- 
culture, carrying  on  farms  at  various  places, 
and  especially  on  his  paternal  estate,  near  Bury 
St.  Edmunds.  He  soon  became  famous  as  a 
writer  on  farming  and  allied  topics,  and  espe- 
cially for  his  agricultural  tours.  He  also  car- 
ried on  an  extensive  correspondence  with  public 
men  both  at  home  and  abroad,  Washington 
being  one  of  his  correspondents.  In  1784  he 
began  the  publication  of  his  'Annals  of  Agricul- 
ture,' of  which  46  volumes  were  issued.  This 
work  had  the  most  important  influence  upon  the 
art  ot  agriculture  in  England,  and  a  consider- 
able portion  of  it  was  translated  into  French 
under  the  auspices  of  the  government.  In  1793 
he  was  appointed  secretary  of  the  newly  erected 
board  of  agriculture,  with  a  salary  of  £400  a 
year.  Young  not  only  visited  and  examined 
with  great  attention  many  parts  of  England  and 
Ireland,  but  also  made  several  tours  on  the 
Continent  He  became  blind  some  years  before 
his  death.  Among  his  numerous  works  are: 
'The  Farmer's  Letters  to  the  People  of  Eng- 
land' (1767,  enlarged  edition  1777) ;  'Six 
Weeks'  Tour  through  the  Southern  Counties' 
(1768)  ;  'Six  Months'  Tour  through  the  North 
of  England'  (1770);  'Farmer's  Guide'  (1770); 
'Farmer's  Tour  through  the  East  of  England' 
(1771);  'The  Farmer's  Calendar'  (1771); 
'lour  in  Ireland'  (1780);  'Travels  in  France 
during  the  Years  1787-89'  (1792-4)  ;  treating 
of  agriculture  and  national  resources,  the  social 
and  political  condition  of  the  people,  the  most 
reliable  source  of  information  re^rding  the 
state  of  France  on  the  eve  of  the  Revolution ; 
'Essays  on  Manures'  (1804);  'The  Rise  of 
Prices  in  Europe'  (1815).  By  order  of  the 
French  Directory  his  agricultural  works  were 
published  in  French  in  20  volumes  entitled  'Le 
Cultivateur  Anglais'    (1800-1).    Consult:   Les- 


lie Stephen,  'Studies  of  a  Biographer'  (1898); 
his  Autobiography  edited  by  Miss  Betham  Ed- 
wards ( 1898)  ;  and  bibliography  by  Anderson  in 
Hutton's  edition  of  'Tour  in  Ireland'  (1892). 

Young,  Brigham,  American  Mormon 
leader :  b.  Whitingham,  Vt,  1  June  1801 ;  d. 
Salt  Lake  City  29  Aug.  1877.  He  learned  the 
trade  of  painter  and  glazier  and  worked  at  this 
occupation  in  Mendon,  N.  Y.  Early  in  life  he 
joined  the  Baptists,  but  in  1831  was  converted 
to  Mormonism,  and  joined  the  sect  at  Kirtland, 
Ohio,  in  1832.  In  1835  he  was  ordained  an 
elder  and  sent  forth  as  one  of  the  12  apostles, 
the  New  England  States  being  the  district  as- 
signed him.  On  the  death  of  Joseph  Smith, 
in  1844,  he  was  unanimously  chosen  president 
and  prophet,  though  he  had  three  competitor* 
for  the  office,  one  of  whom,  Sidney  Rigdon,  he 
soon  afterward  excommunicated.  On  the  forci- 
ble expulsion  of  the  sect  from  Nauvoo,  III.,  in 
1846,  Young  led  them  through  toils  and  dangers, 
which  nothing  but  the  most  untiring  energy 
could  have  conquered,  over  the  plains  and  table- 
lands to  the  valley  in  the  heart  of  the  Rocky 
Mountains,  where,  between  the  Wasatches  and 
the  Great  Salt  Lake,  he  founded  in  July  1847 
the  present  Salt  Lake  City.  His  immediate  fol- 
lowers forming  a  nucleus,  others  poured  into 
"the  Promised  Land,"*  and  in  1849  an  attempt 
was  made  to  organize  a  State,  to  be  called  the 
State  of  Deseret,  that  being  the  official  name 
given  by  the  Mormons  to  the  district.  The 
United  States  government  refused  to  sanction 
the  new  State,  but  Utah  was  organized  as  a  ter- 
ritory, and  Young  appointed  governor  by  Presi- 
dent Fillmore.  The  appointment  of  a  "Gentile" 
governor  in  1854  led  to  serious  troubles  as 
Young  and  the  other  Mormons  refused  to  rec- 
ognize his  authority,  and  it  was  not  till  a  force 
of  2,500  troops  was  sent  out  in  1857  that  the 
United_  States  government  could  enforce  its 
authority. 

Young  was  the  founder  of  polygamy  as  an 
institution,  and  among  the  first  to  practise  it 
In  1852  he  promulgated  the  "celestial  law  of 
marriage,*  which  he  declared  to  have  been  re- 
vealed to  Joseph  Smith  nine  years  before.  A 
large  party,  among  whom  were  Smith's  wife 
and  sons,  m  the  Church  opposed  the  innovation, 
and  declared  the  revelation  to  be  a  forgery,  but 
Young's  influence  carried  the  day.  He  him- 
self had  from  15  to  18  actual  wives,  besides  nu- 
merous spiritual  wives  who  were  formally 
"sealed"  to  him.  He  was  twice  indicted  for 
polygamy,  but  each  time  the  case  fell  through. 
His  19th  wife,  Ann  Eliza  Young,  sued  for  a 
divorce  in  1875.  The  Mountain  Meadow  Mas- 
sacre of  1*58  was  brought  to  the  notice  of  the 
law_  in  1875.  In  it  a  company  of  136  emigrants, 
which  had  come  into  collision  with  the  Mormon 
settlers,  was  practically  exterminated,  only  a 
few  jhildren  being  allowed  to  escape.  The 
court  exonerated  Young  from  complicity  in  the 
affair,  but  Bishop  Lee,  a  leading  Mormon,  was 
condemned  to  death  in  1876,  and  shot  in  March 
1877  on  the  scene  of  the  massacre.    See  Mor- 

MOHS. 

Young,  Charles  Augustus,  American  as- 
tronomer :  b.  Hanover,  N.  H.,  15  Dec.  1834.  He 
was  graduated  at  Dartmouth  in  1853,  was  pro- 
fessor of  mathematics,  physics,  and  astronomy 
in  Western  Reserve  College  ( 1857-66)  ;  and  cS 
•stronomy  and  physics  in  Dartmouth  (1866-77), 
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Since  1877  he  has  been  professor  of  astronomy 
at  Princeton.  He  accompanied  the  eclipse  par- 
ties to  Iowa  in  1869,  and  to  Spain  in  1870;  the 
transit  of  Venus  party  to  Peking,  China,  1874, 
and  organized  the  Princeton  eclipse  expedition 
to  Denver  in  1878.  He  was  the  discoverer  of 
the  green  line  of  the  solar  corona  in  1869,  iden- 
tifying it  with  the  line  1474  of  Kirchoff's  scale. 
At  the  :870  eclipse  he  detected  the  so-called  're- 
versing layer*  surrounding  the  solar  photo- 
sphere, and  in  1872  at  Sherman,  Wyo.,  noticed 
the  bright  reversal  of  many  lines  of  the  solar 
spectrum  in  ordinary  sunlight.  He  is  recog- 
nized as  a  leading  authority  in  spectroscopy  and 
has  lectured  in  the  courses  of  the  Peabody  In- 
stitute at  Baltimore,  the  Lowell  Institute  at 
Boston,  and  at  many  colleges.  He  is  the  author 
of  <The  Sun>  (1882) ;  'General  Astronomv> 
(1889);  'Elements  of  Astronomy'  (1890); 
'Lessons  in  Astronomy*  (1891) ;  'Manual  of 
Astronomy*   (1902);  'Uranography.* 

Tonng,  Charles  Mayne,  English  tragedian: 
h.  London  10  Jan.  1777 ;  d.  South  wick,  Sussex, 
26  June  1856.  In  17$^  he  made  his  debut  at 
XJvcrpool  as  Young  Norval,  and  his  first  ap- 
pearance in  London,  in  1807,  was  a»  Hamlet 
As  Hamlet,  lago  and  Falstaff  he  was  seen  at 
his  best,  but  his  repertoire  was  very  extensive. 
In  1829  he  declined  an  offer  of  $50,000  for  a  ten 
months'  tour  in  the  United  States,  and  in  1832 
retired  with  a  fortune  of  $300,000.  At  his  fare- 
well benefit  at  Covent  Garden,  31  May  1852,  he 
appeared  as  Hamlet,  with  Mathews  as  Po- 
lonius,  and  Macready  as  the  Ghost  Consult 
J.  C  Young,  'Memoirs  of  Charles  Mayne 
Young*  (1871). 

Young,  Clark  Montgomery,  American 
educator:  b.  Hiram,  Ohio.  He  wJis  graduated 
at  Hiram  College,  and  since  1833  has  been  em- 

?loyed  in  educational  work  in  South  Dakota, 
le  was  secretary  of  the  Territorial  board  of 
education  of  Dakota  in  1889,  and  of  the  State 
board  of  education  of  South  Dakota,  and  since 
1892  has  been  professor  of  history  and  sociol- 
ogy in  the  University  of  South  Dakota.  He 
has  published  'The  State  and  Nation*  (with 
G.  M.  Smith) ;  'History  and  Government  of 
South  Dakota* ;  'Elements  of  Pedagogy* ;  etc. 
Young,  Edward,  English  poet:  b.  Upham, 
Hampshire,  3  July  1683;  d.  Welwyn,  Hertford- 
shire, S  April  1765.  He  was  educated  at  Ox- 
ford and  in  1708  was  nominated  to  a  law  fel- 
lowship in  All  Souls  College.  Befriended  by 
the  Duke  of  Wharton,  an  annuity  of  £100  was 
granted  him  by  the  duke.  In  1719  and  1821,  re- 
spectively, appeared  his  tragedies  of  'Busiris* 
and  'Revenge,*  both  produced  at  Drury  Lane. 
In  1725  he  began  the  publication  of  a  series  of 
satires,  'The  Universal  Passion.*  He  now  took 
holy  orders,  and  in  1728  was  nominated  one  of 
the  royal  chaplains.  In  1730  the  College  of  All 
Souls  presented  him  with  the  rectory  of  Wel- 
•wyn,  in  Hertfordshire,  to  which  the  lordship  of 
the  manor  was  attached.  In  1731  he  married 
Lady  Elizabeth  Lee,  daughter  of  the  Earl  of 
Lichfield,  and  after  his  marriage  the  poet  lived 
much  in  retirement  at  Welwyn,  sadly  disap- 
pointed that  church  preferment,  which  he  so 
eagerly  desired  and  so  unscrupulously  belauded 
those  in  power  to  obtain,  was  refused  him.  The 
work  by  which  he  is  best  known  is  'The  Com- 
plaint, or  Night  Thoughts  on  Life,  Death,  and 
Immortality     (1742-5),  a  series  of  argumenta- 


tive poems  in  blank  verse,  intended  to  prove 
the  immortality  of  the  soul  and  the  truth  of  the 
Christian  religion  —  a  work  displaying  great 
force  of  pious  and  somewhat  gloomy  reflection, 
and  containing  many  lofty  passages,  but  marred 
b^  a  straining  after  antithesis  and  ornament 
The'  'Night  Thoughts*  were  translated  into 
French  and  German,  and  were  as  popular  on  the 
Continent  as  at  home.  Of  Young's  three  trage- 
dies, 'Busiris*  (1719);  'The  Revenge*  (1721); 
and  'The  Brothers*  (1753),  only  the  second  has 
kept  a  place  on  the  stage.  His  'Night 
Thoughts*  has_  never  since  ceased  to  be  popular, 
and  many  of  its  sen^tentious  lines  have  become 
proverbial.  The  poem  is  not  destitute  of  real 
excellence,  but  a  note  of  insincerity  runs  through 
it  and  the  poet  too  often  substitutes  pomposity 
for  dignity.  Consult  Mitford  edition  of  Young's 
'Poetical  Works*  with  'Life*  (1854);  Thomas, 
'Le  poete  Edward  Young*  (1901) ;  'Wordli- 
ness  and  Other-Worldliness,*  by  George  Eliot 
in  'Westminster  Review*  for  1857,  reprinted  in 
her  'Essays  and  Leaves  from  a  Notebook* 
(1884). 

Yoimg,  Franklin  Knowles,  American  au- 
thor and  inventor:  b.  Boston,  Mass.,  21  Oct 
1857.  He  is  the  inventor  of  an  automatic 
breech  action  for  small  arms  and  field  artillery 
and  has  published  'The  Minor  Tactics  of 
Chess*;  'The  Major  Tactics  of  Chess* ;  'Chess 
Strategics*;  'Napoleon's  Campaigns.* 

Young,  Snt  Frederick,  English  publicist: 
b.  London  21  June  1817.  He  was  formerly  a 
London  merchant  and  has  for  many  years  busied 
himself  in  endeavors  to  promote  the  general 
welfare,  aiding  in  securing  Victoria  Park,  Lon- 
don, and  Epping  Forest  to  the  public,  and  in  es- 
tablishing the  People's  Palace.  He  took  great 
interest  in  emigration  and  was  one  of  the  ear- 
liest advocates  of  imperial  federation.  He  pub- 
lished: 'Long  Ago  and  Now*  (1863);  'New 
Zealand:  Past,  Present  and  Future';  <A  Win- 
ter Tour  in  South  Africa*  (i8go)  ;  'A  Scheme 
for  Imperial  Federation*  (1895);  'Exit  Party' 
(1900);  'A  Pioneer  of  Imperial  Federation  in 
Canada*  (1902);  etc.,  and  edited  'Imperial 
Federation*  (1876). 

Young,  Frederick  George,  American  edu- 
cator: b.  Burnett,  Wis.,  3  June  1858.  He  was 
graduated  at  Johns  Hopkins  University  in  1886; 
was  vice-principal  of  the  State  Normal  School, 
in  Madison,  S.  Dak.,  1887-90;  principal  of  the 
Portland  High  School,  Ore.,  1890-4;  president 
of  Albany  College,  Ore.,  1894-5;  and  was  ap- 
pointed professor  of  economics  and  history  m 
the  University  of  Oregon  in  the  year  last  named. 
He  edited  'Sources  of  the  Histonr  of  Oregon,' 
and  is  editor  of  the  'Quarterly  Journal  of  the 
Oregon  Historical  Society.* 

Young,  James,  Scottish  chemist:  b.  Glas- 
gow 14  July  i8ii ;  d.  13  May  1883.  He  began 
his  career  as  a  cabinetmstker,  but  in  the  evenings 
studied  chemistry  under  Professor  Graham  in 
Anderson's  College,  Glasgow,  and  became  his 
assistant  both  there  and  afterward  at  Univer- 
sity College,  London  (i83»-8).  Receiving  ap- 
pointments in  chemical  woriK  at  Manchester 
and  elsewhere,  he  discovered  a  method  of  dis- 
tilling oil  from  bituminous  shale,  and  thus  be- 
came the  founder  of  the  mineral-oil  industry  of 
Scotland,  besides  leading  to  the  development  of 
the  petroleum  industry  in  America  and  else- 
where.   (See  Parafrn.)    He  acquired  a  large 
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fortune  and  endowed  a  chair  of  chemistry  in 
Anderson's  College,  and  fitted  out  at  his  own 
expense  an  expedition  in  search  of  Livingstone, 
in  1872. 

Youne,  James  Thomas,  American  publi- 
cist: b.  Philadelphia,  Pa.,  23  Sept.  1873.  He 
was  graduated  at  the  University  of  Pennsyl- 
vania in  1893;  and  became  instructor  there  in 
1896.  He  has  published  'Der  Staatsdienst  in 
Deutschland,  det  Schweiz  und  den  Vereinigten 
Staaten'  (1896),  and  *  Administrative  Central- 
ization in  France,*  and  'Administrative  Central- 
ization in  England'  in  the  'Annals'  of  the 
American  Academy  of  Political  and  Social 
Science. 

Yoimg,  Jesse  Bowman,  American  Metho- 
dist clergyman  and  author:  b.  Berwick,  Pa.,  S 
July  1844.  He  was  graduated  at  Dickinson  Col- 
lege in  1868,  but  had  previously  served  three 
years  in  the  Union  army  during  the  Civil  War, 
becoming  captain  in  the  S^ih  Pennsylvania  vol- 
unteers. Entering  the  ministry  in  1868,  he  held 
pastorates  in  Pennsylvania  and  Kansas  City, 
Mo.,  and  was  subsequently  editor  of  the  'Cen- 
tral Christian  Advocate'  (i8p2-i900)  ;  etc.  He 
has  published  'What  a  Boy  Saw  in  the  Army' ; 
'Days  and  Nights  on  the  Sea' ;  'Helps  for  the 
Quiet  Home'  (1900)  ;  'Our  Lord  and  Master' 
(1903). 

Young,  Sut  John,  Bason  Lisgak,  English 
statesman:  b.  Bombay,  India,  31  Aug.  1807;  d. 
Ireland  6  Oct.  1876.  He  was  graduated  at  Ox- 
ford in  1829,  called  to  the  bar  in  1834,  and  sat 
in  the  House  of  Commons  in  1831-45.  He  was 
lord  of  the  treasury  1841-4;  secretary  of 
the  treasury  in  1844-6;  chief  secretary  for 
Ireland  in  1852-5 ;  and  lord  high  commissioner 
of  the  Ionian  Islands  1855-9.  He  succeeded  to 
the  baronetcy  oh  the  death  of  his  father  in 
1848  and  from  i860  to  1867  was  governor  to 
New  South  Wales.  Appointed  governor-gen- 
eral of  Canada  in  1868  he  filled  this  post  till 
1872,  when  he  was  succeeded  by  the  Earl  of 
Dufferin.  During  his  Canadian  governorship  he 
suppressed  the  Riel  rebellion  in  1870  and  was 
rewarded  with  the  title  of  Baron  Lisgar. 

Yoimg,  John  Russell,  American  journalist: 
b.  Downingtown,  Pa.,  ao  Nov.  1841 ;  d.  Wash- 
ington, D.  C,  17  Jan.  1899.  In  1857  he  was 
copyholder  on  the  Philadelphia  Press;  and  later 
its  news  editor.  At  the  outbreak  of  the  Civil 
War  he  became  war  correspondent,  and  was 
with  the  Army  of  the  Potomac  from  the  battle 
of  Bull  Run  to  the  end  of  the  Chickahominy 
campaign,  when  he  leturned  to  Philadelphia  and 
became  managing  editor  of  the  Press.  In  1865 
he  joined  the  editorial  staff  of  the  New  York 
Tribune,  retiring  in  1869;  established  the  Morn- 
ing Post  in  Philadelphia ;  and  the  Standard  in 
New  York  (1869);  and  was  European  cor- 
respondent of  the  New  York  Herald  (1871-7). 
As  correspondent  of  that  paper  he  accompanied 
General  Grant  in  his  journey  round  the  world 
in  1877,  and  was  attached  to  the  editorial  staff 
of  the  Herald  1879-82.  He  was  minister  to 
China  1882-5;  and  was  appointed  librarian  of 
Congress  30  June  1897.  He  published  'Around 
the  World  with  General  Grant'  (1879)  ;  'Mem- 
orial History  of  Philadelphia,'  edited  1895. 

Young,  Julia  Evelyn  Ditto,  American 
v«rse  writer  and  novelist:  b.  Buffalo,  N.  Y.,  4 
Dec.  1857.  She  has  published  'Adrift:  A  Story 
of  Niagara'    (1880):  'GIvnne's  Wife:  A  Storv 


in  Verse'  (1896) ;  <Thistle-Down,>  poems; 
'The  Story  of  Savilla*  (1897),  verse;  etc. 

Young,  Robert,  Scottish  Biblical  scholar: 
b.  Edinburgh  10  Sept.  1822;  d.  there  14  Oct 
1889.  He  became  a  printer  and  superintended 
the  Mission  Press  at  Surat,  India  (1856-61), 
He  subsequently  devoted  himself  to  preparing, 
printing,  and  publishing  at  Edinburgh  a  long 
series  of  works  of  somewhat  narrow  but  re- 
markable Biblical  scholarship;  among  them 
were  an  independent  translation  of  the  Bibje; 
'Marginal  Readings  (lo.oco)  for  the  English 
Testament* ;  'Concise  Critical  Comments  on 
the  Holy  Bible' ;  'Grammatical  Analysis'  of 
the  Hebrew,  Chaldee,  and  Greek  Scriptures 
(1885)  ;  'Hebrew  Vocabulary';  and  a  laborious 
'Analytical  Concordance  to  the  Bible,'  giving 
311,000  references  (1880). 

Young,  Robert  Anderson,  American  Meth- 
odist clergyman :  b.  Knopc  County,  Tenn.,  23 
Jan.  1824 ;  d.  1902.  He  was  graduated  at  Wash- 
ington College,  Tenn.,  in  1844;  entered  the 
Methodist  mmistry,  and  held  pastorates  in  sev- 
eral cities  in  Tennessee.  He  was  president  of 
the  Wesleyan  University,  Florence,  Ala.,  1861-4 ; 
financial  secretary  of  the  board  of  trustees  of 
Vanderbilt  University,  1874-83 ;  secretary  of  the 
board  of  missions  of  the  Methodist  Episcopal 
Church,  South;  and  secretary  of  the  Tennessee 
Conference  for  21  years.  He  was  editor  of  the 
'Advocate  of  Missions,'  and  author  of  'Per- 
sonages' ;  'Ariel' ;  'Twenty  Tliousand  Miles' ; 
'Celebrities,  and  Less'  ;  etc. 

Young,  Samuel  Baldwin  Marks,  American 
general :  b.  Pittsburg,  Pa.,  9  Jan.  184a  He  en- 
tered the  Union  army  as  a  private  in  1861 ; 
served  with  distinction  through  the  Civil  War; 
and  was  brevetted  brigadier-general  in  1865. 
Joining  the  regular  army  as  2d  lieutenant  in 
May  1866,  he  became  colonel  in  1897;  was  com- 
missioned brigadier-general  of  volunteers  the 
next  year,  and  participated  in  the  Cuban  cam- 
paign. He  was  promoted  major-general  of 
volunteers;  served  in  the  Philippines  in 
1889-1901 ;  was  promoted  major-general  U.  S. 
A.  2  Feb.  1901 ;  and  served  as  military  governor 
of  northwestern  Luzon  and  was  commander  of 
the  1st  District,  Department  of  Luzon.  In  Feb- 
ruary 1902  he  was  elected  as  the  first  president 
of  the  newly  established  Array  War  College,  in 
Washington,  D.  C. 

Young,  Samuel  Hall,  American  Presbyte- 
rian clergyman :  b.  Butler,  Pa.,  12  Sept.  1847. 
He  was  graduated  at  the  University  of  Wooster, 
Ohio,  in  1875,  and  at  the  Western  Theological 
Seminary,  Allegheny,  Pa.,  in  1878;  and  ordained 
to  the  Presbyterian  ministry  in  1878.  Going  to 
Fort  Wrangel,  Alaska,  as  a  missionary  and  ex- 
plorer in  1878,  he  organized  the  first  Protestant 
church  in  Alaska  in  1879;  and  afterward  held 
pastorates  in  California,  Illinois.  Iowa,  and 
Ohio.  Sent  to  the  Klondike  in  1897,  he  estab- 
lished the  First  Presbyterian  Church  in  Dawson 
in  1898;  and  organized  missions  in  Eagle,  Rom- 
fort,  Nome,  and  Teller.  In  1901  he  was  ap- 
pointed superintendent  of  all  the  Presbyterian 
missions  in  .Alaska. 

Younj;,  Thomas,  English  physicist  and 
archaeologist:  b.  Milverton,  Somerset,  13  June 
1773;  d.  London  10  May  1829.  He  was  of 
Quaker  parentage  and  was  brought  up  in  the 
strict  discipline  of  that  spct.  studied  medicine 
and  received  his  degree  at  Cambridge    As  early 
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as  1799  Young  wrote  his  celebrated  memoir  on 
the  ^Outlines  and  Experiments  respecting 
Sound  and  Light,*  which  speedily  conducted 
him  to  the  discovery  and  demonstration  of  the 
interference  of  light.  This  discovery  alone,  ac- 
cording to  Sir  J.  Herschel,  would  have  sufficed 
to  have  placed  its  author  in  the  highest  rank  of 
scientific  immortality.  In  1801  he  became  pro- 
fessor of  natural  philosophy  at  the  Royal  Insti- 
tution, and  in  1802  foreign  secretary  to  the 
Royal  Society  —  an  office  which  he  held  for  the 
remainder  of  his  life.  The  series  of  lectures 
delivered  in  connection  with  his  professorship 
form  the  substance  of  his  great  work,  <  Natural 
Philosophy  and  the  Mechanical  Arts*  (1807). 
In  181 1  he  was  elected  physician  to  St.  George's 
Hospital.  In  1818  he  was  appointed  secretary 
to  the  board  of  longitude,  with  the  charge  of 
superintending  the  < Nautical  Almanac'  In  ad- 
dition to  the  works  already  named,  and  many 
scientific  papers,  he  published  *An  Account  of 
Some  Recent  Discoveries  in  Hieroglyphical  Lit- 
erature and  Egyptian  Antiquities'  (1823). 
Consult  Peacock,  *Life  of  Young,'  and  'Miscel- 
laneous Works,'  edited  by  Peacock  and  Leitch 
(1855). 

Young,  William,  American  poet  and 
dramatist:  b.  Illinois  1847.  He  has  published 
*Wishmakers  Town,'  poems  (1885-98);  and  the 
plays:  'Jonquil';  'The  Rogue's  March'  (1872); 
'Pendragon,'  verse  (1881);  'The  Rajah' 
(1883);  'Ganelon,'  verse  (1888);  'The  Home 
of  Mauprat,'  with  J.  G.  Wilson  (1882) ;  'Ben 
Hur,'  dramatization  (1899)  ;  'Woman's  Wiles' 
( i8?fe)  ;  'The  Sprightly  Romance  of  Mersac' 
( 1900)  ;  etc. 

Young  England,  a  political  party  formed 
in  London  about  1844  by  Mr.  Disraeli,  after  he 
had  begun  to  oppose  the  general  policy  of  Sir 
Robert  Peel.  Besides  its  founder  it  contained 
some  young  men  of  ability  and  position,  promi- 
nent among  them  being  Lord  John  Manners, 
now  Duke  of  Rutland;  George  Smythe,  after- 
ward Viscount  Strangford;  and  Baillie-Coch- 
rane,  afterward  Lord  Lamington.  Its  pro- 
gramme was  the  reconciliation  of  the  aristocracy 
and  the  Church  on  the  one  hand,  and  the  people 
on  the  other.  Its  principles  were  attractively 
expounded  in  Disraeli's  two  fictions,  'Con- 
ingsby'  and  'Sybil.' 

Younj;  Germany,  a  group  of  literary  and 
political  innovators  in  Germany,  headed  by 
Heine  (q.v.) 

Young  Ireland,  the  name  applied  to  a 
company  of  Irish  agitators,  who  were  active 
between  1840  and  1850.  They  at  first  adhered 
to  O'Connell,  but  soon  became  very  radical  in 
their  opinions  and  separated  from  the  conserva- 
tive Irish  politicians  in  1844.  'The  Nation' 
was  their  political  organ  and  in  this  journal  the 
Irish  people  were  constantly  incited  to  revolt. 
In  1848  John  Mitchell  (q.v.),  one  of  the  leaders 
of  the  party,  was  arrested  and  sent  to  Tasmania, 
and  the  attempted  insurrection  which  followed 
soon  collapsed,  two  of  the  leaders,  T.  F. 
Meagher  (q.v.),  and  W.  S.  O'Brien  (q.v.), 
being  sentenced  to  death,  but  their  sentences 
were  presently  commuted  to  transportation. 

Young  Italy,  a  society  of  Italian  republi- 
cans formed  by  Giuseppe  Mazzini  (q.v.)  in 
183 1,  whose  aims  were  the  emancipation  of  the 


Italian  peninsula  from  the  control  of  Austria, 
and  the  union  of  the  various  portions  of  the 
country  under  a  republican  rule.  Its  greate&i 
activity  was  in  1834,  when  Mazzini  led  an  un- 
successful invasion'  of  Savoy.  The  influence  of 
the  society  soon  declined,  but  it  was  of  service 
in  arousing  Italian  patriotism  and  it  formed 
the  model  for  similar  organizations  elsewhere  in 
Europe,  such  as  Young  France,  Young  Ger- 
many, etc. 

Young  Men's  Christian  Association.       A 

Young  _  Men's  Christian  Association  is  an  or- 
ganization composed  of  young  men  who  are 
united  together  for  the  purpose  of  ministering  to 
the  spiritual,  intellectual,  social,  and  physical 
needs  of  young  men.  Any  young  man  of  good 
moral  character,  regardless  of  race  or  creed, 
may  become  a  member  of  this  organization  and 
enjoy  its  privileges ;  but  only  active  members, 
who  must  be  in  communion  with  a  Protestant 
evangelical  church,  can  vote  or  hold  office.  Lo- 
cal associations  are  usually  under  the  adminis- 
tration of  a  board  of  directors,  which  employs 
to  carry  on  its  work  officers  known  as  general 
secretaries,  physical  directors,  boys'  secretaries, 
etc.  Local  societies  are  independent  and  auton- 
omous in  their  administration.  Local  societies 
are  affiliated  together  into  national,  and  some- 
times into  international,  unions.  These  national 
unions  are  under  the  administration  of  a  na- 
tional committee.  The  national  organizations 
are  further  united  into  a  world's  organization, 
having  its  headquarters  at  Geneva,  Switzerland. 
The  world's  organization  is  administered  by 
what  is  known  as  the  Central  International 
Committee  of  Young  Men's  Christian  Associa- 
tions, 3  Rue  (General  Dufour. 

History. —  The  establishment  of  the  Young 
Men's  Christian  Association  was  occasioned  by 
the  growth  of  the  modern  city.  The  city  move- 
ment which  has  spread  throughout  the  more  in- 
dustrial parts  of  the  world  created  an  environ- 
ment which  made  necessary  special  effort  in 
behalf  of  young  men.  Without  the  rise  of  the 
city,  the  parlors,  gymnasiums,  reading-i-noms, 
educational  classes,  Bible  studies,  religious 
meetings,  this  vast  organization  of  over  700,000 
young  men,  with  its  secretaries,  directors,  com- 
mittees, costly  buildings,  and  mighty  influence 
would  never  have  been  born. 

The  Association  movement  was  founded  by  a 
young  man  who  came  from  the  country  to  the 
city.  It  was  founded  primarily  for  commercial 
young  men  living  away  from  home  in  cities. 
Without  the  spread  of  the  city  it  would  have 
remained  a  London  institution,  and  never  have 
become  a  world-wide  organization.  The  city 
has  become  the  dominant  factor  in  modern  life. 
Young  men  form  the  largest  and  most  impor- 
tant element  of  the  large  army  which  is  annually 
invading  the  city  from  the  country.  The  pro- 
portion oi  young  men  in  the  city  is  much  larger 
than  in  rural  districts.  In  the  city,  the  home 
and  the  Church  have  a  smaller  place  in  the  life 
of  the  average  young  man  than  in  the  country. 
The  city  is  full  of  opportunities  to  gratify  temp- 
tation. Contrasted  with  the  country,  where  life 
is  in  the  open  air  and  activity  is  chiefly  muscu- 
lar, life  in  the  city  is  indoors,  and  far  more 
full  of  nervous  excitement.  It  should  also  be 
said  that  the  city  has  brought  young  men  to- 
gether in  large  numbers,  and  so  made  possible 
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an  organization  among  themselves  in  their  own 
behalf. 

The  history  of  the  Association  falls  into 
three  periods :  1844  to  1855,  the  founding  of  the 
Association;  1855  to  1878,  the  development  of 
Association  methods;  1878  to  the  present  time, 
the  wide  extension  of  the  movement. 

Period  J.,  1844  to  1855.  Founding  of  the 
Young  Men's  Christian  Association. —  The 
-founder  of  the  Young  Men's  Christian  Associa- 
tion, George  Williams,  now  Sir  George  Wil- 
liams, who  was  born  at  Ashbury  Farmhouse, 
near  Dulverton,  southern  England,  in  1821, 
grew  into  manhood  at  the  time  when  the  indus- 
trial revolution  in  England  was  attracting  young 
men  from  the  country  to  the  town.  He  went 
to  London  in  October  1841,  and  became  a  clerk 
in  the  dry  goods  establishment  facing  St.  Paul's 
■churchyard,  of  which  he  is  now  the  proprietor. 
At  that  time  there  were  some  80  young  men 
employed  in  the  different  departments  of  the 
business.  Through  Mr.  Williams'  efforts,  a 
Young  Men's  Christian  Association  was  organ- 
ized, for  the  purpose  of  establishing  religious 
services  and  Bible  classes  among  the  young 
men  employed  in  various  houses  of  business  in 
London.  This  organization  took  effect  on  6 
June  1844.  The  name  was  suggested  by  Chris- 
topher Smith,  George  Williams'  room-mate. 
The  constitution  provided  that  the  Association 
should  seek  to  promote  the  spiritual  and  mental 
improvement  of  young  men  engaged  in  the 
drapery  trade,  that  its  membership  should  be 
young  men  who  gave  decided  evidence  of  con- 
version to  God,  and  that  its  management  should 
l>e  in  the  hands  of  a  small  board  chosen  from 
the  membership.  This  movement  rapidly  as- 
sumed important  proportions.  Prayer  meetings 
and  Bible  classes  were  soon  established  in  14 
■different  business  houses,  and  a  missionary  to 
young  men  was  employed  in  January  1845.  In 
1848,  apartments  were  rented,  in  which  a  library, 
reading-room,  restaurant,  social  parlors,  and 
■educational  classes  were  provided;  and  young 
men  who  made  no  religious  profession  were 
invited,  upon  the  payment  of  a  small  fee,  to  use 
the  privileges  of  the  institution,  though  they . 
were  given  no  share  in  its  management  and  were 
known  not  as  members  but  associates.  A  lec- 
ture course  was  established,  which  soon  became 
the  most  important  lecture  platform  in  London. 
Branches  of  the  parent  society  sprang  up  in 
different  parts  of  the  metropolis,  and  provincial 
branches  in  different  parts  of  the  United  King- 
dom became  affiliated  with  the  parent  society. 

The  Association  was  marked  by  intense  re- 
ligious zeal.  Through  personal  interviews  by 
its  members  with  young  men,  through  Bible 
classes  and  evangelistic  meetings  for  men,  a 
persistent  campaign  was  carried  on  to  win 
young  men  to  lead  a  religious  life.  The  secular 
agencies  developed  considerably  during  the  first 
seven  years.  In  1851,  in  the  Central  Associa- 
tion, there  were  225  members  and  425  associ- 
ates. There  were  estimated  to  be  750  members 
and  associates  in  the  other  branches  in  the 
metropolis.  At  this  time  there  were  8  societies 
in  London,  and  16  in  various  parts  of  the 
United  Kingdom.  The  24  Associations  enrolled 
■approximately  2,700  young  men. 

Knowledge  of  this  work  came  to  America 
in  the  fall  of  1851  at  three  different  centres  — 
Montreal,  Boston,  and  New  York.  The  first 
movement    took    place    at    Montreal,    where, 


through  the  efforts  of  two  young  men  who 
had  become  acquainted  with  the  London 
work  through  published  copies  of  the  lectures 
delivered  before  the  London  Association,  an 
Association  was  formed  on  25  Nov.  1851.  In 
November  1851  George  Petrie,  who  had  become 
well  acquainted  with  the  London  work  during 
a  visit  to  that  city,  called  together  a  group  of 
his  personal  friends  in  New  York.  These  con- 
ferences, however,  did  not  result  in  organiza- 
tion until  encouraged  by  the  success  at  Boston, 
where  the  first  Association  in  the  United  States 
was  established. 

A  letter  published  on  30  Oct.  1851,  describing 
in  detail  the  work  of  the  London  Association, 
came  under  the  eye  of  Captain  Thomas  V. 
Sullivan,  who  was  active  in  Christian  work 
among  _  seamen,  and  so  impressed  him  that  he 
determined  to  establish  a  society  in  Boston. 
'His  purpose  was  accomplished  at  a  meeting 
held  on  29  Dec.  185 1,  in  the  chapel  of  the  old 
South  Meeting  House  in  Spring  Lane.  The 
Boston  society  laid  great  emphasis  upon  the 
Association  as  a  social  resort.'  It  introduced 
the  committee  system,  and  inaugurated  the  plan 
of  restricting  voting  and  officeholding  to  mem- 
bers who  were  in  good  standing  in  an  evangel- 
ical church.  It  was  the  Boston  society  which 
gave  character  and  direction  to  the  American 
movement  It  immediately  became  one  of  the 
leading  religious  agencies  of  the  city.  Twelve 
hundred  young  men  joined  its  membership; 
16,000  copies  of  its  constitution  and  by-laws 
were  printed  and  scattered  broadcast  over  the 
United  States;  representatives  of  the  society 
assisted  in  founding  Associations  at  other  points, 
and  through  its  influence,  by  the  year  1854, 
some  26  Associations  had  been  established  in 
different  parts  of  the  Union. 

Through  the/ efforts  of  Chauncey  M.  Lang- 
don,  a  government  employee  in  Washington,  and 
later  a  clergyman  in  the  Episcopal  Church,  a 
convention  of  the  American  Associations  was 
called  at  Buffalo  in  June  1854.  This  convention 
established  an  alliance  of  the  associations  of  the 
United  States  and  Canada,  under  the  supervision 
of  an  executive  committee  which  was  instructed 
to  call  annual  conventions,  and  to  do  everything 
in  their  power  to  foster  and  extend  the  work  ol 
the  associations.  The  organization  was  made 
international  at  the  suggestion  of  a  delegate 
from  the  association  at  Toronto,  Ont.,  who  had 
been  invited  to  the  convention.  This  alliance 
was  known  as  the  American  Confederation,  and 
it  was  largely  through  its  influence  that  the 
American  movement  rapidly  took  pre-eminence 
among  the  associations  of  the  world. 

In  the  meantime,  through  the  efforts  of 
George  Williams  and  others,  associations  had 
been  established  at  Paris  and  other  points  in 
France,  and  at  Geneva,  in  Switzerland.  Prior  to 
the  founding  of  the  association,  a  movement 
known  as  the  "Junglingsverein*  had  been 
started  among  young  workingmen  in  Germany 
in  the  year  1834.  This  had  already  come  into 
friendly  correspondence  with  the  associations  in 
England.  The  German  associations,  while  hot 
on  a  strictly  inter-denominational  basis,  were  in- 
vited into  alliance  with  the  Young  Men's  Chris- 
tian Association,  and  have  always  continued  in 
this  fellowship.  Since  uniting  with  the  general 
movement,  they  have  greatly  increased. 

The  culminating  event  of  the  early  period 
was  the  first  convention  of  the  associations  of  all 
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lands,  b«ld  at  Paris  in  1855,  at  whidi  the 
memorable  statement  of  belief  known  as  *tbe 
Paris  basis'*  was  adopted.  Tfais  has  been  called 
the  apostles'  creed  of  the  association,  and  did 
much  to  unify  the  movement  It  was  proposed 
by  Mr.  Frederick  Monnier,  a  layman  from 
Strasburg,  and  was  read  before  the  convention, 
all  the  delegates  standing,  "in  which  position  it 
was  then  solemnly  passed  by  the  unanimous 
vote  of  the  whole  assembly.  The  members 
present  then  knelt  together,  gratefully  to  ac- 
knowledge the  mercy  of  Giod  and  to  entreat 
His  benediction  on  the  decision  at  which  they 
had  arrived."    The  basis  was  as  follows: 

The  Young  Men**  Christian  Associations  seek  to 
tinite  those  young  men,  who,  regarding  Jesus  Christ 
■*  their  God  and  Saviour  according  to  the  Holy  Scrip- 
tures, desire  to  be  His  disciples  in  their  doctrine  and 
in  their  life,  and  to  associate  their  efforts  for  the 
extension  of  His  kingdom  among  men. 

The  reports  of  this  convention  showed  the 
estimated  strength  of  the  association  movement 
as  follows: 


Continent  of  Europe: 

Germany    ■ 

Switzerland     

France    

Holland     

Belgium  and  luly 

Total    

British    Isle 

United   States  and  Canada.. 

Total     


.Association* 

Member* 

130 

6,000 

54 

roo 

49 

700 

10 

400 

3 

60 

246 

7,860 
8,500 

47 

36 

14,000 

3^9 


30,3<0 


The  period  from  1844  to  1855  saw  the  asso- 
ciation founded  in  the  various  Protestant  coun- 
tries, an  International  Alliance  established  on 
the  American  continent,  and  a  uniform  basis 
adopted  by  the  associations  of  all  lands.  The 
fundamental  principles  of  the  association  began 
clearly  to  emerge.  Although  the  movement  was 
at  first  primarily  religious  and  spiritual  in  char- 
acter, the  association  was  led  to  add  secular 
agencies  for  ministering  to  the  intellectual  and 
social  needs  of  young  men.  It  recognized  the 
principle  that  ministering  to  the  needs  of  a  man 
is  one  of  the  surest  ways  to  promote  his  re- 
ligious life;  and  on  the  other  hand,  that  the 
Christian  religion  demands  the  development  of 
all  human  powers  and  their  use  in  the  service 
of  God.  It  is  upon  these  two  truths,  the  power 
of  environment  to  mold  character,  and  the  adop- 
tion of  the  religion  of  Jesus  Christ  to  redeem 
manhood,  body,  soul,  and  spirit,  that  the  Young 
Men's  Christian  Association  rests  its  claim  for  a 
place  among  the  agencies  of  the  church. 

Period  II.  j8s5  •  to  1878.  Period  of  De- 
velopment of  Association  Methods. —  During  the 
years  from  the  Paris  convention  in  1855  to  the 
Geneva  convention  in  1878,  when  a  central  ex- 
ecutive committee  for  the  associations  of  the 
world  was  established,  with  headquarters  at 
Geneva,  the  Young  Men's  Christian  Associations 
were  gradually  developing  a  world  conscious- 
ness as  an  organization,  and  slowly  evolving  a 
method  of  work  for  ministering  to  the  needs  of 
yotmg  men.  During  this  period,  the  American 
associations  rose  to  the  place  of  pre-eminence, 
and  the  type  of  association  developed  here  has 
in  later  years  spread  throughout  the  world.  For 
convenience  the  American  development  during 


this  period  may  be  further  subdivided  into  foot 
divisions:  The  period  of  the  confederation, 
1855  *<*  '861 ;  the  War  period,  1861  to  1866 ;  the 
revival  of  the  association  work  after  the  War 
1866  to  1870;  the  period  of  adaptation  of  the 
work  to  the  needs  of  young  men,  1870  to  1878 

The  six  years  preceding  the  Civil  War  were 
remarkable  for  two  results  in  the  association : 
the  creation  of  the  International  Committee, 
with  its  work  of  supervision,  and  the  great  re- 
vival which  stirred  the  entire  country  during  the 
years  1857  and  1858.  During  these  years,  the 
central  committee  of  the  confederation  was 
located  respectively  at  Washington,  Cincinnati, 
Buffalo,  and  Philadelphia.  This  migratory  plan 
was  soon  found  to  be  a  source  of  weakness,  but 
much  good  was  accomplished.  Annual  conven- 
tions were  held,  and  information  regarding  the 
new  movement  was  widely  disseminated.  Many 
new  associations  were  founded;  and  at  the  out- 
break of  the  war  there  were  240  associations  in 
America,  with  an  estimated  enrolment  of  30,000 
members. 

In  1856,  several  members  of  the  New  York 
association  established  a  union  prayer-meeting, 
chiefly  for  men  at  the  Dutch  Reformed  Church, 
in  Fulton  Street.  _  This  was  carried  on  for 
nearly  a  year,  and  in  the  following  September  it 
was  given  over  to  Mr.  J.  C.  Lamphier,  the  city 
missionary  of  the  Dutch  Reformed  Church,  with 
the  understanding  that  it  should  be  continued  on 
a  union  basis.  The  committee  of  the  association 
arranged  to  co-operate  heartily  in  this  meeting. 

In  the  fall  of  1857  came  the  financial  panic 
which  prostrated  the  business  interests  of  the 
country.  Large  numbers  of  men  began  imme- 
diately to  attend  this  noon  prayer-meeting,  and, 
under  the  auspices  of  the  New  York  association, 
many  more  union  meeting  were  established  in 
different  parts  of  the  city.  Similar  meetings 
were  conducted  by  all  the  Young  Men's  Chris- 
tian Associations  throughout  the  country.  It  is 
estimated  that  over  300,000  persons  were  added 
to  the  evangelical  churches  of  America  as  a  re- 
sult of  this  revival. 

The  years  from  1861  to  1866  in  America 
were  overshadowed  by  the  cloud  of  iVe  Civil 
War.  The  financial  depression  and  the  distrac- 
tions attending  the  outbreak  of  the  War  brought 
the  association  to  the  lowest  point  it  ever 
reached.  The  Boston  membership  declined  from 
2,400  to  700.  The  New  York  City  association, 
at  the  beginning  of  1862,  had  but  151  members; 
it  was  burdened  with  a  debt  of  $2,400,  and  its 
work  had  sadly  declined.  It  is  recorded  that 
onIy_  60  organizations  survived  the  War ;  and 
yet,  in  the  midst  of  this  depression  and  apparent 
weakness,  the  association  performed  one  of  the 
most  heroic  tasks  ever  undertaken  by  a  religious 
organization. 

Through  the  influence  of  the  association  in 
New  York,  heartily  seconded  by  those  of 
Boston,  Washington,  Philadelphia,  Chicago,  ancl 
other  places,  the  United  States  Christian  Com- 
mission was  organized.  This  wa?  the  first 
organized  attempt,  on  a  large  scale,  to  minister 
to  both  the  spiritual  and  phvsical  needs  of  sol- 
diers in  time  of  war.  The  plan  of  work  was  to 
send  out  delegates  with  supplies  and  needed 
comforts,  who  should  spend  some  five  or  six 
weeks  withotit  remuneration,  nursing  the  sick 
and  wounded,  distributing  literature,  conducting 
evangelistic  and  religious  meetings,  bearing  mes- 
sages from  home,  and  in  various  ways  encouratr- 
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kig  and  helping  the  soldiers.    Over   5,000  of  vote  or  hold  office  in  the  association,  and  it  wat 

Siese  delegates  were  sent  to  the  front  during  the  stated  that: 

Civil  War.    The  following  table  shows  the  vast  ^^  ^^,j   ^^^  AuKha  to   be  evangelical  which, 

efforts  of  this  commission  m  raising  money  and  maintaining  the  Holy  Scriptures  to  be  the  only  infallible 

supplies  for  the  soldiers :  mle  of  faith  and  practice,  do  believe  in  the  Lord  Jesus 

♦receipts   by   the   united    states    christian  commission. 

i86>  1863                1864            1865  (Amos.)          Total 

Cash  J  40,160  »358,ioo          »i,297,75S         *8»8,3S7         ♦2,5a4,47» 

Supplies     I9«,096  55M37             i.584,S9a            tA3','90            3.7«.023 

Total*    i2Zi,2s6  *9iM37          $2,88»,347         »»,»6o,6ss         $«,S9I.09S 

'Moss,  United  Sutes  Christian  Commission,  p.  739. 

This  was  an  heroic  service,  and  won  for  the  ^Hs,t  (the  only^  ^^otten,«>n  o^f^the  F^therj^  King^ot 

association  the  admiration  ana  COniiaence  01  tne  ness   of    the   Godhead   bodily,    and   who   was   made   sin 

public.     In    the   meantime,    the    New    York   City  for  us  though  knowinsc  no  sin,  bearing  our  sins  in  His 

society  had  secured  for  its  secretory.  Robert  R.  »*»  ""^y  °"  *'''  "^"l  ^'t*""*  °"'y  ""°?  under  heaven 

socieiy  nau  »c»,urcu  lur  iio  acv-itunjr,  iwutii  ^.  .  ^^   among   men    whereby   we   must    be   saved    from 

McBumey,  and  for  its  president  William  b..  everlasting  punishment. 
Dodge,  Jr.  It  had  on  its  board  of  directors  ..„„,. 
Hon.  Cephas  Brainerd,  who  had  been  identified  In  the  meantime,  in  New  York  city  a  de- 
with  its  work  from  the  beginning,  and  who  had  termined  effort  was  being  made  to  erect  a  suit- 
early  perceived  the  true  mission  of  the  associa-  able  building  adapted  to  the  needs  of  young 
tion.  Mr.  Dodge  with  his  associates  set  about  men.  In  addition  to  the  work  already  under- 
developing  in  New  York  a  work  specifically  taken  for  the  spiritual,  intellectual,  and  social 
adapted  to  the  needs  of  young  men,  and  intro-  improvement  of  young  men,  it  was  decided  to 
duced  a  new  era  in  association  history.  Mr.  add  a  gymnasium  for  physical  training.  After 
Dodge  was  in  sympathy  with  the  idea  of  a  clean,  an  earnest  canvass  for  funds,  and  a  most  care- 
home-like  social  resort  for  young  men,  and  with  lul  study  of  plans,  the  historic  building  on  the 
the  providing  of  opportunities  for  physical  train-  corner  of  Twenty-third  Street  and  Fourth  Ave- 
ing.  It  was  at  his  suggestion  that  the  constitu-  nue,  which  provided  under  one  roof  for  the 
tion  of  the  New  York  City  association  %  as  various  phases  of  association  activity,  was 
altered  so  as  to  provide  for  the  erection  of  i.  erected.  This  building  cost  $487,000,  and  was 
gymnasium.  Mr.  Dodge  was  also  influential  in  opened  to  the  public  in  November  1869.  Here 
enlisting  large  gifts  for  the  association.  He  was  was  developed  the  modem  type  of  the  diversified 
himself  the  largest  donor  to  the  first  building.  work  for  the  cultivation  of  Christian  manhood. 

The  years  from  1866  to  1870  mark  the  revival  which  has  become  characteristic  of  the  American 

of  the  American  work  after  the  war.    In  June  associations,  and  which  is  spreading  throughout 

1866  an  international  convention  was  called  at  the  world. 

Albany,   which   outlined  a  new  policy   for  the  A  unique  feature  of  this  building,  which  has 

associations.    The  plan  of  a  migratory  interna-  been  copied  in  most  Association  structures,  was 

tional  committee  was  given  up,  and  the  head-  the  central  reception-room,  or  lobby,  in  which 

quarters  were  permanently  established  in  New  was    the    public    office    of    the    secretary,    and 

York  city.    Hon.  Cephas  Brainerd  was,  a  year  through  which  every  one  must  pass  upon  enter- 

lat«r,  chosen  chairman  of  this  committee,  a  posi-  ing    the    building.    From    this    reception-room 

tion  which  he  held  for  25  years.    This  conven-  opened  the  reading-room,  the  parlors,  the  amuse- 

tion  announced  the  platform  that  the  work  of  ment-room,  the  gymnasium,  the  library,  the  edu- 

the  association  should  be  limited  to  young  men,  cational  class-rooms,  and  the  secretary's  private 

although  it  was  some  years  before  this  became  office.    This  enabled  the  secretary  in  charge  to 

the  actual  practice.    The  convention  established  control  the  various  activities  whidi  were  housed 

a  day  of  prayer  for  young  men  in  November,  under  one  roof,  and  to  keep  in  touch  with  the 

which  has  become  a  world-wide  observance.    It  multitude  of  young  men  who  took  advantage  of 

also  arranged  for  the  organizing  of  State  com-  the  privileges  of  the  association, 

mittees,  and  the  beginning  of  what  is  usually  The  years  from  1870  to  1878  in  America  may 

spoken  of  as  state  work.    The  great  contribu-  be  characterized  as  a  period  of  adaptation  of  the 

tion  of  this  convention,  however,  was  the  empha-  work  of  the  association  to  the  needs  of  young 

sis   which   it  placed  _  on  the   true   field   of  the  men,  and  the  extension  of  this  work  to  various 

Young  Men's  Christian  Association  as  distinc-  classes  of  young  men.    It  is  an  interesting  "fact 

tive  work  for  young  men.    In  his  opening  ad-  that,  as  soon  as  the  organization  specialized  its 

dress,    Mr.    Brainerd    said:    "Our   future   pro-  work  and  limited  it  to  young  men,  it  imme- 

gress  rests  upon  an  unswerving  devotion  to  the  diately  found  a  large  field  for  service.    In  187a 

primary  objects  and  aims  of  this  association —  at  Cleveland,  a  branch  association  was  founded 

the  social,  mental,  and  religious  improvement  of  for  work  among  railroad  men.    This  met  with 

young     men.    As     organizations     with     these  a  hearty  response  from  the  men  themselves.    A 

avowed    objects,    we    challenge    attention.    As  secretary  was  employed,  rooms  were  opened  at 

seeking  these  ends  we  are  prominently  before  the  railway  station  of  the  Lake  Shore  &  Michi- 

the  world.  •  Because  of  these  thines  we  are  what  gan  Southern  road,  and  an  effort  made  to  extend 

we  are.    When  we  deviate  from  them,  we  trench  the  work  elsewhere.    Similar  societies  were  also 

upon  ground  assigned  to  others.*  organized  at  a  number  of  the  terminal  points. 

As  yet  there  was  no  uniformity  among  the  and  in  "the  fall   of   1875  the   attention  of  Mr. 

associations  in  America  as  to  the  conditions  of  Cornelius  Vanderbilt  was  called  to  this  work, 

membership.    At    the    international    convention  Through  his   endorsement,  other  railroad   offi- 

held  in  Portland,  in  1869,  it  was  decided  that  cials   became    interested   in   this   movement.    It 

only   members   of  evangelical   churches    should  was    soon    found    that    it    was    worth    while 


Digitized  by 


Google 


iVOUNG  MEN'S  CHRISTIAN  ASSOCIATION 


for  railroad  corporations  to  provide  the  facilities 
and  attractions  of  a  Young  Men's  Christian  As- 
sociation for  the  comfort  of  their  employees. 

As  early  as  1858,  at  the  State  Universities  of 
Michigan  and  Virginia,  student  Young  Men's 
Christian  Associations  had  been  organized. 
Early  in  the  70'Sj  Mr.  Robert  Weidensall  organ- 
ized similar  societies  in  a  number  of  colleges. 
By  1876  there  were  25  college  associations,  with 
about  2,500  members.  Through  the  influence  of 
Mr.  Luther  D.  Wishard,  a  student  at  Princeton, 
representatives  of  all  college  associations  were 
invited  to  the  international  convention  held  at 
Louisville,  Ky.,  in  1877.  This  resulted  in  the 
inauguration  of  the  inter-collegiate  movement  as 
a  department  of  the  work  of  the  international 
committee.  An  extended  effort  was  also  made 
during  this  period  among  German-speaking 
young  men,  and  toward  its  close  a  work  was  in- 
augurated among  colored  young  men. 

One  of  the  most  important  agencies  de- 
veloped during  this  time  was  the  work  of  super- 
vision. The  international  committee  located  in 
New  York  steadily  grew  in  resources  and  influ- 
ence. A  number  of  the  most  prominent  Chris- 
tian business  men  of  New  York  cit)[  and  other 
parts  of  the  country  accepted  positions  of  re- 
sponsibility upon  this  committee.  In  1868,  Mr. 
Robert  Weidensall  became  the  first  traveling 
secretary,  being  located  in  the  West  with  head- 
quarters at  Omaha,  afterward  Chicago.  He  is 
still  in  the  service  of  the  committee.  Mr.  Wei- 
densall has  done  much  pioneer  work,  organiz- 
ing state  committees,  and  introducing  many  new 
phases  of  work  for  young  men.  In  recent  years 
he  has  particularly  fostered  what  is  known  as 
county  work  for  young  men  in  rural  districts. 
Mr.  Richard  C.  Morse  accepted  a  position  with 
the  international  committee  in  December  1869, 
first  as  editor  of  the  'Association  Monthly,'^  and 
in  1872  as  executive  secretary  of  the  committee, 
in  which  position  he  has  continued  until  the 
present  time. 

At  the  ckjse  of  this  period,  1878,  the  Amer- 
ican international  committee  had  in  their  employ 
eight  traveling  secretaries,  and  in  addition  to 
the  general  work,  were  supervising  work  for 
railroad  men,  college  students,  German-speaking 
young  men  and  colored  young  men.  The  budget 
for  1878  showed  an  expenditure  for  supervision 
on  the  part  of  the  international  committee  of 
$16,875.  The  American  associations  at  this  time 
reported  141  employed  officers.  Of  these,  100 
were  general  secretaries,  21  assistants,  12  State, 
and  8  international  secretaries. 

In  other  lands,  while  war,  ecclesiastical  con- 
ditions and  general  conservatism  retarded  the 
growth  of  the  associations,  a  marked  develop- 
ment had  taken  place.  Every  three  years,  con- 
ventions of  the  associations  of  all  lands  were 
held  in  different  European  cities.  To  these,  the 
American  associations  since  1872  have  regularly 
sent  representatives.  During  the  early  70's,  Mr. 
Moody  made  his  evangelistic  campaigns  in  the 
British  Isles,  and  did  a  great  deal  to  stimulate 
the  work  of  the  Young  Men's  Christian  Associa- 
tion in  securing  money  for  buildings,  in  arous- 
ing soiritual  zeal,  and  in  calling  the  attention  of 
the  Church  to  this  important  work.  In  1878, 
some  40  representatives  of  the  American  asso- 
ciations attended  the  world's  convention,  which 
met  at  Geneva,  Switzerland.  Up  to  that  time 
there  had  been  no  established  headquarters  for 
the  world's  work.    General  affairs  had  been  ad- 


ministered from  London  through  Mr.  W.  R 
Shipton,  the  secretary  of  the  London  associa- 
tion. It  was  chiefly  through  the  influence  of  the 
French  and  American  delegates  that  the  Geneva 
convention  voted  to  organize  the  work  of  the 
associations  in  all  lands  under  an  advisory  com- 
mittee, which  should  have  a  quorum  located  at 
Geneva,  Switzerland.  Col.  Charles  Fermaud,  an 
oflicer  in  the  Swiss  army,  and  a  man  with  bright 
business  prospects  in  Geneva,  consented  to  give 
up  his  calling  and  accept  the  position  of  general 
secretary  of  this  committee.  By  the  year  1878, 
with  the  establishment  of  the  world's  committee, 
the  Young  Men's  Christian  Associations  of  the 
world  may  be  said  to  have  developed  their  ideal 
of  work  for  young  men. 

Period  III.  1878  to  J904.  Period  of  Expan- 
sion.—  Expansion  has  been  the  striking  charac- 
teristic of  the  period  from  1878  to  1904.  The 
American  associations  have  increased  in  mem- 
bership three  and  one-half  times,  from  99,000 
to  350,455 ;  in  value  of  property,  from  $2,295,000 
to  $28,827,886;  in  tha  number  of  buildings,  eight- 
fold, from  56  to  460;  in  employed  men,  f<,urteen- 
fold,  from  141  to  1,934;  the  current  expenses  for 
operating  the  associations  have  increased  ten- 
fold, from  $376,000  to  $3,583,506.  (These  figures 
are  taken  from  reports  for  1903.) 

The  two  factors  which  have  most  profoundly 
influenced  the  Association  movement,  during 
this  period,  have  been  the  securing  of  property, 
and  of  trained  secretaries  and  directors  who  give 
their  whole  time  to  this  service.  The  carrying 
on  of  an  all-round  work  for  young  men  —  phys- 
ical, social,  intellectual,  and  spiritual  —  de- 
manded not  only  experienced  and  able  men  to 
conduct  the  work,  but  commodious  and  properly 
adapted  structures  in  which  it  could  be  housed. 

The  discoverer  and  demonstrator  of  the  sec- 
retaryship was  Robert  R.  McBumey,  who  was 
secretary  of  the  New  York  City  association 
from  1862  until  his  death  in  1898.  Under  his 
leadership,  this  office  'was.  developed  and  the 
number  of  employed  men  increased.  Of  all  the 
agencies  the  association  movement  has  brought 
forth,  the  most  vital  is  the  secretariate.  To 
this  may  be  attributed  its  permanence  and  con- 
tinued power.  There  are  now  nearly  2,000  men 
devoting  themselves  to  this  service  as  a  life 
work.  The  pre-eminence  of  the  American  asso- 
ciations is  chiefly  due  to  this  policy  of  employ- 
ing salaried  officers.  About  five-sixths  of  the 
secretaries  employed  by  the  associations  of  all 
lands  are  in  the  United  States  and  Canada. 

Not  only  have  men  been  employed  for  super- 
visory work,  but  since  1870  there  has  been  an  in- 
creasing demand  for  Christian  young  men  to  de- 
vote their  lives  to  servire  in  the  association  as 
physical  directors.  Three  hundred  and  fifty- 
three  of  these  men  are  now  employed.  To  the 
Christian  physical  director,  the  Young  Men's 
Christiari  Association  owes  the  development  of 
the  physical  department,  which  aims  not  only  to 
give  young  men  physical  training,  but  rugged, 
vigorous  bodily  development.  This  department 
has  proved  a  great  attraction  to  young  men.  In 
1896,  the  'Year  Book>  reports  52,672  men  as 
using  the  physical  department  of  the  associa- 
tion. In  1900,  there  were  80,433,  and  for  1902 
there  are  reported  129,193  individuals,  of  whom 
35,210  were  boys.  Much  of  the  progress  in  this 
department  has  been  due  to  the  leadership  of 
Dr.  Luther  Halsey  Gulick,  who  became  instruc- 
tor of  physical  training  at  the  Association  'Train- 
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ing  School  at  Springfield  in  1886,  in  which  posi- 
tion he  continued  until  1900.  In  1888,  he  was 
also  appointed  secretary  of  the  international 
•committee  for  the  physical  department,  in  which 
■office  he  served  until  the  spring  of  1903.  The 
Young  Men's  Christian  Association  is  doing 
the  most  extensive  work  in  physical  training,  of 
any  agency  in  the  country.  It  is  also  interest- 
ing that  more  than  40  per  cent  of  the  physical 
■directors  in  academies  and  colleges  have  been 
furnished  by  -the  association.  The  physical  de- 
partment has  proved  not  only  a  means  for  phys- 
ical well-being,  which  is  much  needed  under 
modem  city  conditions,  but  also  a  means  of 
leading  young  men  into  lives  of  personal  purity. 
The  following  table  shows  the  employed  offi- 
■cers  in  the  association  exclusive  of  physical  di- 
Tectors : 

GROWTH   OF   THE   SECRETARYSHIP 


1.  Extension  Agents — Inter- 
national and  State  Sec- 
retaries. 

A  Assistant   Secretaries. 

.3.  General  Secretaries. 


^4— m 


In  1885,  at  Springfield,  Mass.,  a  school  was 
■established  for  the  training  of  general  secre- 
taries for  the  Young  Men's  Christian  Associa- 
tion. The  year  following,  a  physical  department 
was  added  for  the  training  of  physical  directors. 
This  school  at  first  offered  a  two-years'  course 
of  study,  which  was  later  extended  to  three 
jears.  In  1890,  a  similar  school  was  established 
at  Chicago.  This  institution  also  conducts  a 
summer  term  at  Lake  Geneva,  Wis.  In  1902,  a 
summer  school  was  established  at  Silver  Bay, 
Lake  George.  These  educational  agencies  seek 
to  thoroughly  train  officers  for  the  Young  Men's 
Christian  Association  as  a  life  work.  About 
one  sixth  of  the  officers  of  the_  association  have 
received  training  at  these  institutions.  The 
<ourses  of  study  cover  the  Bible,  Church  history, 
jwychology,  sociology,  religious  pedagogy,  phys- 
iology, anatomy,  anthropometry,  physical  diag- 
nosis, physiology  of  exercise,  gymnastics,  ath- 
letics, aquatics,  history  of  the  Young  Men's 
Christian  Association,  methods  of  work  among 
joung  men,  etc.  There  are  about  150  students 
enrolled  in  these  two  institutions  in  addition  to 
those  attending  the  summer  institutes. 

The  building  movement  in  America  has  de- 
veloped with  increasing  momentum.  In  1890, 
there  were  205  buildings,  valued  at  $8,350,000,  in 
the  United  States  and  Canada;  in  1900,  there 
were  359;  in  1902,  there  were  460.  During  the 
past  year,  40  association  buildings  have  been 
erected.  There  is  no  greater  testimony  to  the 
confidence  of  Christian  philanthropists  and  busi- 
ness men  in  the  Young  Men's  Christian  Asso- 
ciation and  its  work  than  the  investment  of 
large  sums  of  money  in  association  property. 
The  type  of  architecture  developed  by  the  Young 
Men's_  Christian  Association  is  of  the  club  order, 
its  buildings  being  home-like  and  social. 


One  of  the  striking  developments  of  this 
period  in  the  city  work  has  been  the  growth  of 
the  educational  classes.  Immediately  upon  the 
erection  of  the  building  on  the  corner  of  Twenty- 
third  Street  and  Fourth  Avenue  in  New  York 
city,  evening  classes  were  started  in  different 
subjects  for  young  men.  Similar  classes  were 
carried  on  in  other  cities,  and  bjf  1892,  20,526 
different  men  were  under  instruction.  In  1892, 
a  secretary  for  the  educational  department  was 
appointed  by  the  international  committee,  and 
this  work  has  been  systematized  and  greatly  de- 
veloped. International  examinations  are  now 
held  annually,  in  which  large  numbers  of  stu- 
dents take  part.  International  certificates  are 
accepted  by  more  than  100  different  colleges  and 
institutions.  An  illustration  of  the  growth  of 
this  department  is  seen  in  Boston,  where  the  as- 
sociation in  1903  reported  1,184  different  stu- 
dents, studying  in  its  evening  classes.  This  as- 
sociation has  a  law  school  which  has  been  given 
by  the  legislature  a  charter,  granting  the  right 
to  confer  degrees,  and  the  past  year  graduated 
19  students  who  were  admitted  to  the  Massachu- 
setts bar.  Nearly  every  association  contains  a 
reading  room,  700  report  having  libraries,  and 
many  others  are  distributing  stations  for  public 
libraries.  In  January  1904,  30,600  different  stu- 
dents were  reported  as  taking  class  work;  the 
total  expense  for  class  instruction  was  $111,000, 
and  the  receipts  and  tuition  fees  from  the  stu- 
dents was  $80,099.  In  that  year,  1,426  students 
won  international  certificates. 

In  its  religious  work  the  associations  have 
made  the  most  marked  progress  in  recent  years. 
This  has  now  been  organized  into  a  system,  hav- 
ing four  features:  (i)  Religious  meetings  for 
men,  chiefly  evangelistic ;  (2)  personal  work  for 
individuals,  which  seeks  through  individual  in- 
terviews to  win  young  men  into  the  Christian 
life;  (3)  Bible  study,  which  seeks  to  organize 
young  men  into  Bible  classes  and  Bible  depart- 
ments for  their  religious  education;  (4)  mis- 
sions, which  is  an  effort  to  interest  young  men 
in  the_  study  and  support  of  the  work  of  the  as- 
sociations in  non-Christian  lands. 

The  religious  meetings  of  the  association  for 
men  are  generally  held  on  Sunday  afternoon, 
and  within  recent  years  what  is  known  as  the 
'big  meeting®  has  become  common.  This  effort 
began  at  Trenton  in  1894,  where  the  average  at- 
tendance for  the  first  year  was  427,  the  second 
608,  the  third  727,  and  for  the  fourth  over  1,000. 
This  meeting  has  continued  with  equal  results 
to  the  present  time.  There  are  now  some  30 
associations  which  conduct  these  large  men's 
meetings,  the  ones  in  Washington,  D.  C. ;  Balti- 
more, Md.,  and  Springfield,  Mass.,  averaging 
over  1,000  each  in  attendance.  The  Cleveland 
association  has  inaugurated  what  is  known  as 
the  Sunday  Club,  where  a  continuous  program 
of  music,  Bible  classes,  addresses,  an  evening 
tea,  and  after-dinner  talks,  occupy  the  afternoons 
of  Sunday  during  the  winter.  _  The  most  notable 
leader  in  evangelistic  work  in  recent  years  is 
Mr.  Fred  B.  Smith,  secretary  of  the  interna- 
tional committee  for  religious  work.  The  re- 
ligious work  prospectus  of  the  city  and  rail- 
road associations  reports  18,716  professed  con- 
versions for  the  year  1903,  22  per  cent  of  whom 
had  already  united  with  local  churches. 

In  its  Bible  study  department,  the  progress 
has  been  even  more  marked,  particularly  in  the 
last  five  years.    In  1901,  in  the  city  associations; 
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19,160  students  were  reported;  in  1902,  25,092; 
for  1903,  31,300;  this  is  in  addition  to  the  large 
number  of  men  studsring  in  shop  Bible  classes. 
The  student  associations  have  a  thoroughly  sys- 
tematized plan  of  Bible  study,  covering  the  four 
college  years.  Student  conferences  are  held  at 
Northfield  each  summer,  and  at  five  other  points 
at  which  leaders  for  the  Bible  classes  for  the 
coming  year  are  trained.  Reports  for  the  sum- 
mer of  1904  show  that  nearly  30,000  under- 
graduates will  be  enrolled  in  these  classes  the 
coming  year. 

An  important  phase  of  the  religious  work  of 
the  association  is  the  interest  in  foreign  missions 
which  it  has  aroused  among  young  men.  The 
student  volunteer  movement,  which  is  an  out- 
growth of  the  student  department,  is  the  chief 
missionary  agency  in  the  colleges  of  this  coun- 
try. It  annually  secgres  a  large  number  of  stu- 
dents to  volunteer  for  foreign  missionary  ser- 
vice. In  1903,  3,246  men  were  reported  as  in 
mission  study  classes.  The  last  student  volun- 
teer convention,  which  was  held  at  Toronto  in 
1902,  was  attended  by  2,200  delegates. 

llie  latest  period  of  associatirn  history  has 
also  been  marked  by  a  great  ex  ension  in  the 
work  for  different  classes  of  young  men.  In 
August  189s,  the  world's  student  Christian  fed- 
eration of  under-graduates  of  all  lands  was  es- 
tablished. This  now  enrols  65,000  members,  in 
1,400  institutions,  in  30  different  countries,  and 
is  the  largest  organization  among  undergrad- 
uates in  the  world.  In  the  United  States  and 
Canada  the  movement  has  been  extended  to 
professional  schools,  theological  seminaries. 
State  universities,  and  other  institutions  of 
learning.  There  are  now  716  college  associa- 
tions upon  this  continent,  enrolling  44,500  stu- 
dents. Thirty  American  student  associations 
own  buildings  valued  at  $1,000,000.  There  are 
now  98  student  secretaries  devoting  their  whole 
time  to  this  work. 

The  work  for  railroad  men  has  become  one 
of  the  most  remarkable  features  of  Christian 
endeavor.  Railroad  corporations  which  control 
three  fourths  of  the  railroad  mileage  on  this 
continent  contributed  last  year  over  $200,000 
toward  the  current  expenses  of  the  railroad  as- 
sociations now  in  existence.  There  are  122 
buildings,  valued  at  $1,829,500,  occupied  by  these 
associations,  with  a  membership  of  62,300,  a  gain 
of  30,000  in  three  years.  There  are  301  secre- 
taries engaged  in  this  department. 

Since  1879  the  international  committee  has 
employed  a  secretary  to  develop  the  work  among 
colored  young  men.  There  are  to-day  40  Indian 
associations,  with  1,600  members,  under  the  di- 
rection of  a  traveling  secretary,  who  is  a  native 
American  Indian. 

Largely  as  an  outgrowth  of  the  work  for 
students  m  other  lands,  the  American  interna- 
tional committee  was  invited  by  missionaries  in 
India  to  inaugurate  a  work  among  young  men  in 
non-Christian  lands.  This  work  has  always  been 
carried  on  in  subordination  to  the  Church,  and 
as  a  supplementary  work  where  missions  have 
already  been  developed.  There  are  now  37  sec- 
retaries of  the  American  international  committee 
in  India,  Ceylon,  Japan,  China,  and  Brazil. 

With  the  outbreak  of  the  war  with  Spaiti,  sec- 
retaries were  sent  out  with  tents  and  suitable 
equipments,  and  a  successful  effort  was  under- 


taken to  preach  the  gospel  to  the  soldiers  and 
sailors.  The  army  in  the  Philippines  was  pro- 
vided for  in  a  similar  way,  and  some  of  the 
Canadian  regiments  sent  to  South  Africa  were 
equipped  in  like  manner.  This  work  has  been 
established  as  a  permanent  department  of  the 
international  committee.  There  are  now  269 
army  posts  at  which  work  is  being  done.  Sev- 
enty-five tons  of  equipment  in  1903  were  shipped 
to  Alaska,  China,.  Philippine  Islands,  Cuba,. 
Porto  Rico,  and  to  different  parts  "of  the  United 
States.  Three  army  buildings  have  beea 
erected. 

Even  before  the  Spanish  war  began  steps  had 
been  taken  to  inaugurate  a  work  among  the  sea- 
men of  the  navy,  and  after  the  war  a  building 
was  equipped  for  seamen  at  the  Brooklyn  navy 
yard.  This  department  has  developed  rapidly, 
and  at  the  present  time  there  is  an  organized 
movement  among  the  seamen  of  the  navy,  which 
is  full  of  promise.  Through  the  munificence  of 
Miss  Helen  Millar  Gould,  who  has  contributed 
largely  toward  the  railroad  and  army  work,  a. 
splendid  building  has  been  erected  for  the  Naval 
Association,  near  the  navy  yard  in  Brooklyn,  at 
a  cost  of  $450,000.  Work  is  now  being  done  at 
two  other  home  ports,  and  on  a  large  scale. 
There  are  27  secretaries  in  the  army  and  navy 
associations  of  the  United  States. 

For  many  years  the  work  of  the  associations- 
was  limited  to  young  men  between  16  to  17 
years  of  age,  and  upward.  It  is  an  intere'stinff 
sociological  development  that,  in  the  prosecuting 
of  its  work  for  young  men,  the  association  has. 
been  led  to  give  its  attention  to  work  among 
boys.  Careful  study  led  to  the  conviction  that 
effort  ought  to  begin  at  the  age  when  the  boy  is^ 
becoming  a  man  —  at  the  dawn  of  adolescence. 
There  are  almost  as  many  boys  in  cities  between, 
the  ages  of  12  and  17  as  there  are  young  men. 
The  first  boys'  department  was  organized  at 
Salem,  in  1869,  but  it  is  only  in  recent  years  that 
a  determined  effort  has  been  made  to  organize 
a  work  amon^  boys.  In  1890  there  were  four 
secretaries  giving  their  time  to  this  department. 
In  1895  this  number  had  increased  to  17,  and  in. 
1903  to  107.  There  are  now  46,000  members  of 
boys'  departments,  and  13  buildings  devoted  ex- 
clusively to  boys'  work.  Five  hundred  and  sev- 
enty-six associations  have  either  branches  or 
departments  for  work  among  boys.  The  most 
unique  feature  of  this  department  is  what  is- 
known  as  the  boys'  camp,  which  was  first  de- 
veloped by  the  Young  Men's  Christian  Associa- 
tion, and  is  already  a  large  factor  in  Christian 
work.  In  1903  214  summer  camps  were  con- 
ducted by  the  American  associations. 

One  of  the  most  important  developments  of 
recent  years  has  been  the  extension  of  the  as- 
sociation among  men  engaged  in  industrial  pur- 
suits. The  associations  were  originally  for 
commercial  young  men.  Afterwards  associa- 
tions were  organized  for  students,  and  later 
for  railroad  men.  The  city  associations  in  re- 
cent years  have  been  attracting  large  numbers  of 
skilled  mechanics  to  their  membership,  and  to- 
day in  the  eastern  associations,  35  per  cent  of 
the  members  belong  to  this  class.  Industrial  as- 
sociations existed  in  1897  in  connection  with  the 
Johnson  Steel  Plant  at  Lorain,  Ohio,  and  an 
association  building  at  a  cost  of  $25/»o  wa& 
erected  for  the  use  of  the  workingmen.    Similar 
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associations  have  been  erected  at  Proctor,  Vt; 
Wilmerding,  Pa.;  Stampo,  Ark.;  Douglas, 
Alaska;  Cananea,  Mexico,  and  at  several  other 
places.  An  extensive  work  is  also  done  among 
the  miners  in  Pennsylvania  and  the  lumbermen 
in  several  northern  States.  In  1902  the  Brook- 
lyn Young  Men's  Christian  Association  em- 
ployed a  secretary  for  the  organizing  of  associa- 
tion work  among  the  street  railway  employees 
of  that  city.  They  now  have  a  building  erected 
at  a  cost  of  $30,ooa  This  is  a  club  house  with 
reading^  room,  library,  educational  class  rooms, 
auditorium,  gymnasium,  game  room  with  pool 
and  billiards,  also  bowling  alleys,  baths,  etc. 
Similar  departments  have  been  organized  in  a 
number  of  other  cities. 

The  industrial  revolution  which  attracted  the 
young  men  to  the  city,  and  so  created  the  basis 
for  the  Young  Men's  Christian  Association,  has 
to  a  large  extent  depleted  the  rural  districts  of 
young  men.  At  the  same  time  it  still  remains 
true  that  a  majority  of  young  men  are  found  in 
the  country.  There  are  8,000,000  young  men  in 
the  country  districts  of  the  United  States  and 
Canada.  For  many  years  an  effort  was  made  to 
discover  some  method  of  carrying  on  associa- 
tion work  among  these  men.  What  is  known  as 
the  county  work  has  proved  so  successful  that  in 
10  different  States  there  are  now  county  organ- 
izations, the  most  extensive  work  being  carried 
on  in  Kentucky,  where  eight  county  secretaries 
are  employed.  The  plan  of  work  is  a  county 
committee,  which  employs  a  traveling  secretary 
who  will  supervise  and  simulate  Christian  work 
among  the  young  men  in  the  county,  organizing 
Bible  classes,  men's  meetings,  in  many  cases 
establishing  reading  rooms,  social  parlors,  some- 
times  educational  classes,  and  in  a  few  intances 
organizing  clubs  for  athletics  of  various  kinds. 
County  conventions  are  held^  deputation  Sun- 
days, and  a  carefully  systematized  effort  is  made 
through  the  entire  county. 

Whether  the  Young  Men's  Christian  Asso- 
ciation has  reached  its  final  form,  no  one  would 
be  bold  enough  to  affirm.  It  is  remarkable  that 
it  should  have  grouped  together  such  a  variety 
of  agencies  upon  the  simple  platform  of  young 
men  advancing  the  Kingdom  of  Christ  among 
young  men.  Through  the  three  periods  of  its 
development,  the  association  has  evolved  into  an 
institution  with  an  enlarged  ideal,  closely  akin 
to  that  of  the  Christian  university.  It  is  still 
animated  by  the  evangelistic,  spiritual  purpose 
of  the  original  band  of  young  men  who  rallied 
around  George  Williams  60  years  ago.  But, 
while  keeping  uppermost  this  ideal,  it  has  en- 
deavored to  do,  in  a  popular  way,  for  the  multi- 
tudes of  young  men  of  our  cities,  what  the 
Christian  university,  in  a  more  scholarly  way,  is 
doing  for  the  young  men  who  are  to  enter  the 
professions.  There  is  every  evidence  that  the 
association  has  only  begun  its  career  of  useful- 
ness, and  that  in  the  future  it  will  become  a 
manifold  more  important  factor  than  in  the 
past. 

Bibliography.—  'Jfubilee  of  Work  for  Young 
Men  in  North  America'  (1891)  ;  Ninde,  Bowne, 
and  Uhl,  <  Hand-book  of  the  History,  Organ- 
ization, and  Methods  of  Work  of  Young  Men's 
Christian  Associations'  (1892) ;  'Report  of  the 
Thirteenth  Triennial  International  Conference 
and  Jubilee  Celebration'  (L«ndon  1895)  ;  Dog- 
gett,  <  History  of  the  Young  Men's  Christian  As- 
sociation,'   Vol.    I.    (1896);    Mott,    'Strategic 


Points  in  the  World's  Conquest'  (1897)  ;  <Y«ai 
Book  of  the  British  Young  Men's  Christian  As- 
sociations' (London  1902-3) ;  'Year  Book  of 
the  Young  Men's  Christian  Associations  of 
North  America'   (1903-4). 

L.  L,  DOCCETT,  Ph.D., 
President  International  Young  Men's  Christian 
Association  Training  School,  SpringAeld. 

Young  People's  Christian  Union,  an  or- 

ganization  in  the  .United  Brethren  Church, 
founded  5  June  1890.  It  is  a  union  of  all  forms 
of  young  people's  societies  within  the  church, 
uniting  them  for  the  purpose  of  denominational 
direction.  There  are  now  in  this  union  1,971 
societies,  of  which  251  are  junior  societies.  'The 
total  membership  is  80,243. 

Young  People's  Society  of  Christian  En- 
deavor.  See  Christian  Endeavor,  Young 
People's  SociETy  of. 

Young  Pretender,  The,  a  title  applied  to 
Charles  Edward  Stuart,  son  of  the  Pretender. 
He  was  defeated  by  the  Duke  of  Cumberland  at 
Culloden  16  April  1746. 

Young  Women's  Christian  Association. 
The  World's,  has  headquarters  in  London, 
and  embraces  organized  associations  in  the  fol- 
lowing countries:  Great  Britain,  Canada,  the 
United  States,  Denmark,  Norway,  Sweden,  Fin- 
land, France,  Germany,  Hungary,  Italy,  and 
India.  Many  of  these  countries  hold  national' 
conventions  and  issue  national  organs. 

The  affiliated  body  in  the  United  States 
is  known  as  the  American  Committee,  organ- 
ized in  1886.  Its  headquarters  are  in  Chicago. 
At  the  present  time  there  are  connected  with 
the  American  Committee  .24  State  associations, 
embracing  organized  work  in  nearly  every  State 
in  the  Union  and  employing  28  State  secre- 
taries. There  are  affiliated  with  the  American 
Committee  93  city  associations  and  10  branch 
associations  in  six  cities.  Three  of  the  93  city 
associations  are  gospel  settlements  for  women. 
The  total  active  membership  of  the  city  asso- 
ciations is  50,638.  For  Ihe  past  year  300  Bible 
classes,  434  physical  training  classes,  676  edu- 
cational classes,  227  domestic  science,  and  225 
domestic  art  classes  are  reported ;  52  associa- 
tioiis  conduct  lunch  rooms  for  women,  35  con- 
duct boarding  homes.  There  are  also  employ- 
ment bureaus,  travelers'  aid  work,  summer 
homes,  and  religious  meetings  maintained.  In 
227  factories  association  workers  carry  on  meet- 
ings and  clubs  for  young  women. 

_  There  are  501  student  associations  affiliated 
with  the  American  Coir.mittee,  with  a  total 
membership  of  35,181 ;  269  of  these  have  rooms 
or  buildings,  all  hold  regular  religious  meet- 
ings and  missionary  meetings.  They  enroll 
4!756  young  women  in  mission  classes,  and 
10,567  students  in  regular  study  of  the  Bible. 

The  American  Committee  conducts  foui 
summer  conferences,  attended  the  last  season  by 
2.026  persons.  A  training  institute  for  secre- 
taries is  conducted  in  Chicago,  and  a  monthly 
periodical,  the  'Evangel,'  is  maintained  as  the 
national   organ. 

The  International  Board  of  Women's  and 
Young  Women's  Christian  Associations  em- 
braces 54  associations  in  various  cities  through- 
out the  United  States.  Of  these  40  report 
boarding  homes,  14  report  vacation  homes,  3/ 
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report  libraries,  20  report  women's  restaurants, 
27  report  educational  classes,  36  report  domes- 
tic science  and  art,  21  report  physical  classes,  15 
have  travelers"  aid  work,  26  have  employment 
departments,  27  maintain  work  of  city  relief, 
hospital,  rescue  work,  homes  for  the  aged  and 
incurables,  orphans'  home  and  maternity  work, 
15  conduct  women's  exchanges. 

Elizabeth  Wilson, 
Secretary  of  the  Training  Department,  Chicago. 

Young'husband,  George  John,  English 
soldier.  He  entered  the  British  army  in  1878, 
and  was  promoted  successively  lieutenant  1880. 
captain  1889,  major  1896,  and  lieutenant-colonel 
1900.  He  served  in  the  Afghan  war  in  1878-80, 
in  the  Sudan  in  1885,  on  the  northwestern  In- 
dian frontier  in  1886,  and  in  the  Burmese  expe- 
dition of  1886-7.  In  1895  he  was  a  member  of 
the  Qiitral  relief  force,  and  in  1898  was  detailed 
to  accompany  the  American  forces  in  the  Span- 
ish-American war  and  the  subsequent  cam- 
paign against  the  Philippine  insurgents.  He 
fought  in  the  second  Boer  war  in  South  Africa 
(1899-1902),  and  was  severely  wounded.  Sub- 
sequently he  was  assigned  to  the  Indian  staff 
corps,  and  in  1904  was  the  leader  of  a  British 
diplomatic  mission  to  Tibet  which  aroused 
considerable  discussion  by  its  unwarranted  as- 
sumption of  the  character  of  a  punitive  expedi- 
tion. 

Youngstown,  Ohio,  county-seat  of  Mahon- 
ing County,  sixth  city  in  the  State,  7  miles  north 
of  the  southern  boundary  of  the  Western  Re- 
serve, half-way  between  Cleveland  and  Pitts- 
burg, 67  miles  from  each ;  extends  nearly  6 
miles  along  the  Mahoning  River,  northwest  and 
southeast,  covering  10  square  miles.  It  began 
where  the  valley  widens  and  spread  mainly  north 
and  west  to  higher  land.  Since  a  connecting 
viaduct   was  built   in   1899  the   south  side  has 

frown  rapidly.  The  principal  business  street  is 
ederal,  nearly  3  miles  long,  running  through 
the  small  Public  Square.  The  best  residential 
streets  are  Wick,  Lincoln  and  Madison  avenues 
and  Bryson  street,  which  are  beautifully  shaded. 
Municipal  Sennce  and  Improvements. —  The 
city  has  125  miles  of  streets,  of  which  23  are 
paved.  The  street-cleaning  service  employs  60 
men,  costs  $34,000  annually  and  is  fairly  efficient. 
There  are  48  miles  of  sewers,  discharging  by 
main  sewer  into  the  river  below  the  city.  The 
city  owns  the  Holly  water-works,  installed  1872. 
This  has  cost,  including  efficient  filtration  plant 
just  being  established  (1904)  to  purify  supply 
from  river,  $1,000,000,  has  78  miles  of  mains 
and  supplies  about  3,500^000  gallons  daily,  the 
expense  being  $27,000  annually.  The  city  as  a 
whole  is  very  healthy;  average  general  death 
rate  for  last  four  years  being  15.04.  The  police 
department  has  65  men,  49  patrol  boxes,^  and 
costs  $66,000.  The  high  pressure  immediately 
obtainable  from  mains  renders  many  steam  fire 
engines  unnecessary,  but  the  fire  department  has 
two,  one  chemical  engine,  six  hose  carts,  seven 
stations,  employs  44  men,  and  costs  $58,000. 
Three  street  railway  companies  operate  in  all 
132  miles  electric  line,  29  in  city  proper,  and  103 
connecting  with  surrounding  cities.  Another  of 
60  miles  reaching  East  Liverpool  and  undeveloped 
coal  territory  south  is  under  construction.  Gas 
is  still  used,  but  electric  lighting  is  general. 
Natural  gas  from  Pennsylvania  furnishes  domes- 


tic  fuel.    There   are  two   telephone   companies 
with  4,800  instruments. 

Parks  and  Cemeteries. —  The  only  public 
park  within  the  city  is  Wick  Park,  which  has 
an  extent  of  47  acres,  a  natural  grove  near  U»e 
northern  limits,  named  for  the  donors.  Just  out- 
side but  readily  accessible,  extending;  southwest 
on  both  sides  of  the  stream  for  3  miles,  is  Mill 
Creek  Park  of  457  acres,  of  striking  natu- 
ral beauty.  From  a  waterfall  25  feet  high  at 
the  south  the  creek  flows  through  a  gorge  like 
a  canon,  with  steep  sides,  often  rocky,  risingr 
sometimes  over  100  feet,  widening  in  places  and 
well  covered  with  fine  trees.  The  park,  which 
cost  $260,000,  has  9  miles  of  attractive  drives 
and  a  lake  of  28  acres.  Idora  Park  is  a  popular 
pleasure  resort  of  20  acres  located  near  the 
above  falls.  Oak  Hill  cemetery,  27  acres,  begun 
in  1846,  is  well  situated  and  possesses  some  fine 
monuments.  Belmont  Park  just  opened,  has  100 
acres,  and  Calvary,  just  west  of  the  city,  with 
an  extent  of  50  acres,  is  owned  by  the  Catholic 
Church. 

Chief  Buildings. —  The  most  notable  is  the 
handsome  steel-frame  Dollar  Savings  and  Trust 
Company.  The  government  building  is  wholly 
inadequate,  a  monument  to  mistaken  economy; 
there  is  no  municipal  building  and  the 
court-house  is  now  too  small.  Aside  from 
banks  and  churches,  there  are  the  Y.  M.  C.  A., 
one  of  the  finest  in  the  State,  costing  $90,000; 
City  Hospital;  Public  Library;  Rayen  School, 
in  Ionic  style  with  in1]jtrmonious  addition;  Lu- 
cretia  K.  Baldwin  Memorial  Kindergarten;  Elks 
and  Odd  Fellows. 

Commerce  and  Manufactures. —  The  P.  &  O. 
canal,  built  in  1839,  stimulated  mining  of  large 
deposits  of  Brier  Hill  block-coal  which  long 
furnished  a  principal  part  of  Youngstown's 
commerce  and  warranted  building  the  railroad 
to  Cleveland,  opened  in  1856.  There  are  now 
the  Erie,  Pennsylvania,  B.  &  O.,  Lake  Shore, 
and  Pittsburg  &  L.  E.  systems,  with  67  passen- 
ger trains  daily  and  155  miles  of  track  within 
tile  city,  crowded  with  the  immense  tonnage  of 
"Mahoning  Valley''  iron  and  steel  industries,  of 
which  Youngstown  is  the  centre. 

The  second  blast  furnace  in  the  United 
States  to  use  raw  block-coal  and  a  rolling  mill 
for  making  bar  iron  were  both  built  here  in 
1846.  Other  iron  works,  which  have  formed  the 
main  industry  of  the  place,  followed,  using 
richer  lake  ore  and  Pennsylvania  coke  and  coal 
since  native  ore  and  coal  were  exhausted.  The 
Ohio  plant,  making  steel  and  rails,  started  in 
1895.  There  are  now  in  the  city  eight  blast- 
furnaces, two  steel  plants,  and  five  rolling  mills, 
with  an  annual  capacity  of  1,140,000  tons  pig 
metal,  1,100,000  tons  billets  and  rails,  and  600,090 
tons  finished  material,  whose  actual  tonnage  in 
and  out  for  1903  exceeded  5,500,000,  to  which 
similar  concerns,  just  outside  but  belonging  to 
the  city,  and  kindred  industries  making  boilers, 
bridges,  cars,  cranes,  engines,  forgings,  machin- 
ery, metal  lath  and  furniture,  pipes,  tubes,  shaft- 
ing, steel-castings,  stoves  and  washed-metal 
added  1,000,000  tons.  The  investment  in  these 
industries  in  and  adjoining  the  city  exceeds 
$26,000,000.  There  are  also  large  oil-doth  and 
rubber  plants  and  works  for  making  automobiles, 
brass  castings,  cement,  flour,  leather,  and  pow- 
der. The  last  census  gives  240  industrial  estab- 
lishments outside  iron  and  steel,  with  a  capital 
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of  $4,818,243;  employees,  2,716;  wages  paid, 
$1458,821;  cost  materials,  $3.553.is6;  value 
products,  $6,597,245. 

Finances  and  Banking. —  The  assessed  valua- 
tion of  the  city  is  $22,317,210  with  tax  rate  $33 
but  usually  under  $30;  bonded  debt,  $880,304; 
annual  interest  charge,  $42,696.  The  city  owns 
property  valued  at  over  $2,500,000.  City  income 
by  last  annual  reports,  $^5,000;  expenditures, 
$378,000.  Post-oflSce  receipts  1903,  $100,468. 
There  are  five  national  banks  and  one  trust 
company  with  capital  and  surplus  $3,834,000  and 
deposits  $10,151,000. 

Churches. —  There  are  here  46  Protestant 
churches,  chapels  and  missions,  most  numerous 
being  Methodist  11,  Presbyterian  10,  Lutheran 
8;  10  Catholic  churches,  with  I  Ursuline  con- 
vent, and  2  Jewish  synagogues.  Of  the  churches 
41  are  English,  4  German,  3  each  Welsh  and 
Swedish,  2  Slovak,  and  i  each  Italian,  Polish, 
and  Arabic.  The  best  church  buildings  are  St. 
Columba's,  St.  John's,  Trinity,  and  the  beautiful 
Helen  chapel. . 

Benevolent  Institutions. —  City  hospital,  with 
substantial  limestone  building^,  best  modem 
equipment,  cost  $200,000,  and  Mahoning  Valley, 
conducted  by  Sisters  of  Charity;  Y.  M.  C.  A., 
with  large  membership  and  well  sustained; 
Children's  Home,  Florence  Crittenton  Home, 
five  free  kindergartens,  an  active  humane  society, 
and  various  fraternal  societies. 

Education. —  There  are  22  public  school 
buildings,  199  teachers,  and  8,000  pupils  enrolled ; 
salaries  and  expenses  1903,  $178,500.  The 
Rayen  School,  founded  in  1854  by  Judge  Wil- 
liam Rayen,  with  fine  building  and  large 
grounds,  is  conducted  as  the  dty  high  school 
with  450  pupils.  There  are  eight  parochial 
schools  with  36  teachers  and  2,470  scholars, 
several  private  schools,  and  the  .Y.  M.  C.  A. 
sustains  good  educational  classes. 

The  R.  McMillan  Free  Public  Library  i«  well 
managed,  and  has  20,530  volumes.  The  Rayen 
School  has  a  good  library. 

Newspapers. —  Two  daily.  Telegram  and 
Vindicator,  each  with  several  other  editions; 
three  weekly;  one  Catholic  monthly. 

Government. —  A  biennial  mayor,  president 
of  council,  one  councilman  from  each  of  seven 
wards  and  three  at  large,  board  of  public  service 
of  three,  solicitor,  auditor,  and  treasurer.  The 
board  of  public  safety  of  two,  sinking  fund 
trustees,  and  board  of  health  are  appointed  by 
the  mayor;  city  engineer  and  clerk  by  council; 
other  officers  elected  by  the  city. 

Population  increased  from  8,075  in  1870  to 
44,885  in  1900,  and  rapid  growth  since  makes 
conservative  estimate  for  end  of  1903  over 
56,000,  besides  several  thousand  belonging  to 
city  but  outside  the  boundary.  In  1900  the  per- 
centage of  foreign  bom  was  27.2;  native  of  for- 
eign parentage,  41,  leaving  but  31.8  of  native 
parentage.  In  1910  it  was  79,066. 

History. —  The  township  was  named  from 
John  Young,  who  purcnased  it  from  the 
Connecticut  Land  Company  in  1796.  David 
Tod,  afterward  *war  governor,"  operated  first 
coal  mines  and  led  in  establishing  the  canal  and 
first  railroad.  Sturdy  foreign  elements,  at- 
tracted later  by  the  heavy  industries,  have  com- 
bined with  descendants  of  early  residents, 
largely  from  New  England,  and  others,  to  form 


an  enterprising,  industrious,  upright  and  patri- 
otic community  whose  future,  with  first-class 
plants  established,  is  bright. 

William  H.  Baldwin. 

Ypres,  e-pr,  (Flemish,  Yperen),  Belgium,  a 
town  in  the  province  of  West  Flanders,  in  a 
plain,  on  both  sides  of  the  Yperlee,  28  miles 
south-southwest  of  Bruges,  53  miles  by  rail. 
Ypres  formerly  was  one  of  the  most  important 
manufacturing  towns  of  Flanders,  and  in  the 
14th  century  had  200,000  inhabitants  and  em- 
ployed 4,000  looms.  Its  manufacturing  prosper- 
ity has  long  departed,  but  a  striking  monument 
remains  in  its  cloth-hall  (Les  Halles),  an  im- 
mense building  of  the  13th  and  14th  centuries, 
in  the  form  of  an  irregular  trapezium,  sur- 
mounted by  a  square  tower  or  belfry.  One  of 
its  wings  is  used  as  the  town-house,  and  other 
parts  are  occupied  by  different  public  establish- 
ments and  concert-rooms.  The  Gothic  cathedral 
of  Saint  Martin  dates  from  the  13th  century, 
and  is  one  of  the  most  remarkable  religious 
edifices  in  Belgium.  The  chief  manufactures 
are  cottons  and  lace.  Ypres  was  made  by 
Louis  XIV.  in  1688  one  of  the  strongest  for- 
tresses of  the  Low  Countries,  and  in  the  great 
European  wars  seldom  escaped  a  siege  or  bom- 
bardment. It  is  no  longer  fortified.  Jansen 
(q.v.)  was  bishop  of  Ypres,  and  is  buried  in 
the  cathedral  of  Saint  Martin.  Pop.  about 
19,000. 

Ypsilanti,  Ip-sI-15n'tT,  a  distinguished  Fan- 
ariot  family  descended  from  the  Comneni  and 
of  prominence  as  defenders  of  Greek  liberties. 
Its  most  conspicuous  members  are:  Alex- 
ander: b.  Constantinople  1725;  d.  1805;  hos- 
podar  of  Wallachia  1774-^2,  and  again  in 
1706-8,  and  of  Moldavia  1784-92.  He  pro- 
pounded a  scheme  for  the  fusion  of  the  Greek 
and  Turkish  people,  but  having  incurred  the 
suspicion  of  the  Porte,  was  executed.  Con- 
STANTINOS,  his  son  (b.  Constantinople  1760;  d. 
Kiev,  Russia,  28  July  1816).  He  early  planned 
the  freedom  of  Greece,  but  his  scheme  was  pre- 
maturely discovered,  and  he  fled  to  Vienna. 
Pardoned  by  the  Sultan,  he  was  hospodar  of 
Moldavia  1799-1805.  He  then  went  to  Russia, 
but  returned  to  Bucharest  with  20,000  men,  in 
the  hope  of  freeing  Greece.  The  peace  of  Til- 
sit interrupting  his  plans,  he  returned  to  Rus- 
sia. Alexander,  eldest  son  of  the  preceding 
(b.  Constantinople  12  Dec.  1792;  d.  Vienna  31 
Jan.  1828.  He  went  with  his  fatlier  to  Russia 
and,  joining  the  Russian  army,  served  with  dis- 
tinction in  various  campaigns.  In  1820  he  be- 
came bead  of  the  secret  association  known  as 
hetseria,  whose  aim  was  the  independence  of 
Greece,  and  in  March  1821  entered  Moldavia 
and  raised  the  standard  of  revolt  among  the 
Rumanians.  He  was  defeated  by  the  Turks  at 
Dragaschen,  near  Galatz,  19  June  1821,  fled  to 
Austria,  and  was  imprisoned  six  years  at  Mun- 
kacs,  Hungary.  Dimftrios,  brother  of  the  pre- 
ceding (b.  Constantinople  25  Dec.  1793;  d. 
Nauplia  16  Aug.  1832).  After  serving  in  the 
Russian  army,  in  1821  he  joined  the  Greek 
patriots  in  the  Morea,  and  played  a  brilliant 
part  in  the  struggle.  But  though  a  brave  and 
successful  general,  as  his  victory  at  Tripolitza 
and  his  defense  of  Argos  show,  his  influence 
was  constantly  undermined  by  the  "native* 
party,  who  never  forgot  that  he  was  a  Fanariot, 
and   therefore   a   foreigner   in   part    In    1827. 


Digitized  by 


Google 


YPSILANTI  —  YSSEL 


♦lowever,  he  was  made  conunander-in-chief  of 
the  Greek  army-  but  the  ungenerous  course 
adopted  toward  him  by  the  government  of 
Capo  d'Istria  compelled  him  to  resign  i  Jan. 
1830,  and  he  then  withdrew  from  public  affairs. 
Ypsilanti,  Mich.,  city  in  Washtenaw 
County;  on  the  Huron  River,  and  on  the  Lake 
Shore  &  M.  S.,  and  the  Michigan  C.  R.R.'s ;  30 
miles  west  of  Detroit  and  eight  miles  southeast 
of  Ann  Arbor.  It  is  on  both  sides  of  the  river. 
In  1807  there  was  an  Indian  trading  post  on 
the  site  of  the  present  city.  In  1824  it  was  laid 
out  as  a  town,  became  a  village  in  1832,  and  was 
chartered  as  a  city  in  1858.  It  has  considerable 
manufacturing  interests.  In  1900  (government 
census)  the  total  capitalization  of  the  manufac- 
turing establishments  in  the  city  was  $898,161 ; 
the  value  of  the  annual  products  was  $1,318,793. 
The  chief  manufactures  are  flour,  paper,  dairy 
products,  underwear,  agricultural  implements, 
-sash,  door,  and  blinds,  tags  and  labels,  pumps, 
eementand  foundry  and  machine  shop  products. 
The  city  is  the  commercial  centre  of  a  rich  sur- 
rounding country.  It  contains  9  churches,  and 
the  Michigan  State  Normal  College,  a  high 
school  established  in  1849,  a  business  college, 
public  elementary  schools,  kindergartens,  and 
public  and  school  libraries.  The  two  banks 
nave  a  combined  capital  of  $125,000,  and,  in 
1903,  had  deposits  amounting  to  $1,056,570.  The 
city  owns  and  operates  the  electric-light  plant 
and  the  waterworks.  The  government  is  admin- 
istered under  a  charter  of  1898,  and  is  vested 
in  a  mayor,  who  holds  office  one  year,  and  a 
common  council  of  ten  members.  Pop.  (1910) 
6.230. 

Yreka,  wl-re'ka,  Cal.,  city,  county-seat  of 
Siskiyou  County;  on  the  Yreka  Creek,  and  on 
the  Yreka  Railroad;  about  355  miles  north  of 
San  Francisco.  It  is  in  an  agricultural  and 
lumbering  region,  in  which  considerable  atten- 
tion is  given  to  fruit  cultivation  and  stock-rais- 
ing. There  are  large  stock  yards,  a  lumber  mill, 
and  fruit-packing  houses.  The  city  has  one 
hank  with  a  capital  of  $100,000,  and  a  county 
high  school.    Pop.  (1910)  i.390- 

Yriarte,  e-re-ar'ta,  Charles  Emile,  French 
journalist  and  author:  b.  Paris  5  Dec.  1832;  d, 
there  10  April  1898.  He  studied  architecture 
as  a  pupil  of  Constant  Dufeux,  became  inspector 
of  imperial  asylums,  and  after  this  post  was 
abolished,  went  on  the  Spanish  expedition  to 
Morocco  in  1859  as  correspondent  and  artist  for 
the  *Monde  Illustre,'  and  in  i860  on  Gari- 
baldi's campaign  in  Sicily  in  the  same  capacity. 
From  1864  to  1870  he  was  editor-in-chief  of  the 
'Monde  Illustre* ;  in  1881  he  was  made  inspec- 
tor of  fine  arts,  and  in  1889  member  of  the  su- 
perior council  of  fine  arts.  He  wrote  for  the 
'Figaro,*  and  for  <La  Vie  Parisienne'  over  the 
pseudonym  "Marquis  de  Villemer."  Among  his 
numerous  volumes  of  various  character  are: 
'Portraits  Parisiens'  (1865);  <Les  Tableaux  de 
la  Guerre*  (1870),  on  the  war  in  Morocco; 
<Venise>  (1877);  'Autour  du  Concile*  (1887); 
and  several  works  on  the  Italian  Renaissance, 
such  as  'Florence*  (1880)  ;  'Matteo  Civitali,  sa 
Vie  et  son  CEuvre*   (1885)  :   'Autour  des  Bor- 

S'a*    (1890),   and   'Maso  di   Bartolommeo  dit 
asaccio*   (1894). 
Yiiarte,  or  Iriarte,  Juan  de,  Spanish  lin- 
guist:  b.  Orotava,  island  of  Teneriffe,  15  Dec. 


1702;  d.  Madrid  23  IVug.  1771.  In  1714  he  was 
sent  to  school  at  Paris,  afterward  studying 
English  in  London  and  jurisprudence  in  Ma- 
drid, where  he  presently  obtained  a  post  in  the 
royal  library.  In  1732  he  became  chief  libra- 
rian and  in  1742  translator  for  the  ministry  of 
foreign  affairs.  He  published  an  important 
'Codices  graeci  manuscripti'  (17J9),  and  wrote 
many  Latin  and  Spanish  epigrams  and  proverbs, 
Latin  poems,  etc.,  included  in  his  'Obras  Suel- 
tas*  (4  vols.  1774). 

Yriarte,  or  Iriarte,  Tomas  de,  Spanish 
dramatist:  b.  Orotava,  island  of  Teneriffe,  18 
Sept.  1750;  d.  Madrid  17  Sept.  1791.  He  began 
to  write  in  boyhood  and  in  1770  published  his 
comedy,  'Hacer  que  hacermos,*  under  the 
pseudonym,  "Tirso  Ymareta."  In  1780  he  pub- 
lished a  didactic  poem,  'La  musica,*  and  in 
1782  'Fabulas  literarias,'  considered  the  best 
fables  in  the  Spanish  language.  He  also  wrote 
the  first  regular  comedies  in  Spanish,  the  best 
being  'The  Spoiled  Child*  and  'The  Ill-Bred 
Young  Lady*  (1788),  and  published  Spanish 
translations  of  French  plays,  Horace's  'Ars 
Poetica*  (1777),  and  four  books  of  the 
'Aeneid.*  In  1771  he  succeeded  his  uncle, 
Juan  de  Yriarte  (q.v.)  as  royal  librarian. 

Yaaye,  e-si-yS,  Eugene,  Belgian  violinist: 
b.  Liege,  Belgium,  16  July  1858.  He  studied  at 
the  Liege  Conservatory  and  subsequently  with 
Wieniawski  and  Vieuxtemps  at  Brussels.  He 
made  many  successful  European  concert  tours 
and  in  1880  became  a  professor  in  the  Royal 
Conservatory  of  Brussels.  He  has  originated  a 
new  school  of  violin  playing,  embracing  features 
of  the  German,  the  French,  and  the  Belgian 
schools,  and  is  considered  one  of  the  leading 
violinists  of  the  world.  He  visited  London  in 
1889,  and  in  1894  and  1904  made  concert  tours 
in  the  United  States. 

Ysleta,  e-sla'ta,  Texas,  city  in  El  Paso 
County;  on  the  Rio  Grande,  and  on  the  Texas 
&  P.,  and  the  Southern  P.  R.R.'s ;  12  miles  east 
of  El  Paso.  It  is  in  a  fertile  agricultural  re- 
gion, the  productive  Rio  Grande  Valley,  in 
which  fruit  and  grains  grow  in  abundance.  In 
1540  Coronado  discovered  here  a  village  of 
Pueblo  Indians.  He  founded  here  a  colony, 
erected  a  church  and  provided  teachers  for  the 
Indians.  The  city  claims  to  be  the  oldest  in 
the  State.  Several  of  the  descendants  of  the 
Pueblos  are  residents  of  the  city.  Population  is 
more  than  2,000;  about  one  third  are  citizens 
of  the  United  States,  and  nearly  all  the  others 
are  Mexicans  and  Indians. 

Yssel,  I'sSI,  or  Ijssel,  Netherlands,  the 
name  of  several  rivers,  chief  of  which  are:  (i) 
the  Nieuw  Yssel,  one  of  the  principal  arms  of 
the  Rhine,  which  leaves  that  river  below  Am- 
heim,  flows  northeast  for  16  miles  to  Doesburg, 
where  it  receives  the  Oude  Yssel  from  West- 
phalia, then  northeast,  north,  and  northwest, 
through  Gelderland  and  Overyssel,  past  Zutphen 
and  Deventer,  receiving  the  Borkel  and  Schip- 
Beek,  emptying  at  Kampen  by  many  arms  into 
the  Zuyder  Zee,  and  forming  a  constantly  widen- 
ing delta.  It  IS  one  of  the  five  main  arms  of 
the  Rhine,  is  320  feet  broad  at  Zutphen,  764at 
Kampen,  and  90  miles  in  length.  (2)  The 
Neder  Yssel,  an  arm  of  the  Leek,  which  leaves 
that  stream  at  Vianen,  flows  west  through 
Utrecht,    at   Oodewater   enters   Sotithern    Hoi- 
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land  and  flows  southwest  past  Gouda  to  join  the 
Maas,  forming  at  its  mouth  the  island  of  Yssel- 
monde.    Length   30  miles. 

Ytterbium,  a  rare  chemical  element  be- 
longing :o  the  Yttrium  group.  Discovered  by 
Marignac  in  1878  in  the  mineral  gadolinite. 
Also  found  in  other  minerals  occurring  in 
Siberia,  Scandinavia,  and  Greenland.  Symbol, 
Yb. ;  atomic  weight,  173.  Its  oxide  YbaO.  forms 
colorless  salts  with  sulphuric  acid,  etc. 

Yftrialite.  a  native  silicate  chiefly  of 
thorium  and  the  yttrium  metals.  It  occurs  in 
Llano  County,  Texas,  in  grayish-olive-green 
masses,  associated  with  gadolinite,  and  other 
minerals  which  have  been  mined  as  a  source  of 
the  rare  earths. 

Yttrium,  a  rare  chemical  element  discov- 
ered 1794  by  Gadolin  in  the  mineral  gadolinite 
from  Ytterby.  It  is  always  found  in  combina- 
tion, some  of  the  minerals  containing  it  being 
gadolinite,  xenotime,  euxenite,  yttrotantalite  and 
polycrase.  Usually  separated  from  the  mineral 
by  use  of  sulphuric  acid  or  aqua  regia.  The  ele- 
ment is  obtained  by  heating  the  chloride  with 
metallic  potassium,  by  electrolysis  of  a  molten 
mixture  of  the  chloride  and  sodium  chloride^  or 
by  heating  the  oxide  with  magnesium.  It  is  a 
grayish-black,  lustrous,  metallic  powder  that 
bums  in  the  air  to  the  oxide  YjOj.  Soluble  in 
dilute  acids.  Symbol  Y.  Atomic  weight  89. 
Valence  3.  It  forms  a  great  many  compounds 
closely  resembling  aluminium,  but  unlike  that 
element  forms  no  alums. 

Yuba,  yoo'ba,  a  river  in  California,  formed 
by  the  junction  of  three  rivers.  North,  Middle, 
and  South,  which  have  their  sources  in  the 
Sierra  Nevada.  The  Yuba  enters  the  Feather 
River  just  below  Yuba  City.  In  its  upper 
course  it  has  many  picturesque  gorges,  and  sev- 
eral cascades. 

Yuba  City,  Cal,  town,  county-seat  of  Sut- 
ter County;  on  the  Feather  River,  near  the 
mouth  of  the  Yuba  River,  and  on  the  Southern 
Pacific  Railroad;  about  40  miles  north  of  Sac- 
ramento. It  is  in  a  fertile  agricultural  region, 
in  which  fruits  are  among  the  important  pro- 
ductions. The  industries  are  chiefly  connected 
with  farm  products.  The  town  has  one  bank. 
Fanners'  Co-operative  Union  of  Sutter  County, 
with  a  capital  of  $50,000.  Pop.  (i8go)  1,071; 
(1900)  1,488;  (1910  est.)  1,550. 

Yucatan,  yoo-ka-tan'.  Central  .'\merica, 
(i)  a  peninsula  forming  the  southeastern  boun- 
dary of  the  Gulf  of  Mexico  and  coinprising 
the  Mexican  states  of  Yucatan  and  Campeche, 
British  Honduras,  and  part  of  Guatemala.  The 
combined  area  of  the  two  states  is  53,290  square 
miles;  with  British  Honduras,  60,852  square 
miles.  The  capitals  of  the  states  of  Yucatan 
and  Campeche  are  Merida  and  Campeche  ve- 
spectively,  and  among  other  towns  on  the  penin- 
sula are  Sisal,  Izamal,  Valladolid,  Tixcotob, 
Progreso,  and  Bacalar.^  The  peninsula  is  a 
limestone  plain  of  coralline  formation,  and,  ex- 
cept for  some  ridges  in  the  south  and  in  the 
centre,  it  has  no  hills.  It  has  little  wood,  ex- 
cept near  the  coast,  and  surface  water  is  almost 
wholly  absent,  though  underground  water  is 
abundant.  The  water  stored  in  natural  caverns 
is  reached  by  means  of  steps  cut  in  the  rock, 
and  the  Maya  Indians  formerly  excavated  large 
storage  basins,  many  of  which  have  become  hot- 
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beds  of  fevers.  Some  of  the  many  rock  caverns 
have  been  inhabited  or  used  as  refuges  during 
periods  of  war  or  revolution.  The  climate  is 
warm,_  and  generally  unhealthful.  There  are 
no  minerals  of  importance.  Some  maize  and 
rice  are  cultivated,  but  the  principal  vegetable 
product  is  henequen  or  sisal  hemp.  Logwood 
IS  a  product  of  the  forests.  Salt  is  obtained  on 
the  coasts,  pjid  the  fisheries  are  productive.  Yu- 
catan and  the  neighboring  districts  were  the 
seat  of  ancient  kingdoms  of  the  Mayas,  who 
were  the  most  highly  civilized  of  all  the  Central 
American  nborigines,  and  whose  descendants 
still  form  the  bulk  of  the  population.  There  are 
numerous  splendid  ruins  of  their  ancient  cities, 
notably  those  of  Uxmal,  40  miles  south  of  Me- 
rida, Izamal,  east  of  Merida,  and  Chichen-Itza, 
southeast  of  Merida.  The  Spaniards  first  en- 
tered the  country  in  1506^  and  during  1527-42 
they  effected  its  conquest.  (2)  A  northeastern 
state  of  Mexico  with  an  area  of  35,203  square 
miles. 

Yuc'ca,  the  name  of  a  genus  of  shrubs 
with  clustered  ensiform  leaves,  belonging  to  the 
Liliacea,  but  also  employed  as  a  common  name 
to  designate  the  plants  belonging  to  the  entire 
botanical  family  of  yuccas.  This  includes  not 
only  the  genus  Yucca  but  several  other  genera, 
as  Samuella,  Clistoyucca,  Hesperaloe,  etc.  The 
species  are  chiefly  found  in  the  United  States 
and  Mexico,  thoug^  some  of  them  are  distrib- 
uted to  many  portions  of  the  world.  The  best 
known  species  in  the  United  States  is  Yucca 
Alamentosa,  or  Adam's  needle,  which  is  found 
in  cultivation  as  far  north  as  New  England,  its 
clusters  of  large  white,  bell-shaped  flowers 
making  it  a  favorite  in  gardens.  Until  recently 
none  of  the  species  has  been  regarded  as  val- 
uable commercially,  though  the  coarse  fibre 
of  Y.  filamentosa,  called  bear-grass,  has_  long 
been  used  in  a  small  way  as  tie  material  in  the 
.South.  In  Mexico,  however,  there  are  several 
species  with  larger  leaves  that  have  of  late  years 
been  exploited  for  their  fibre,  which  is  becoming 
known  as  a  rather  coarse  substitute  for  the 
better  cordage  fibres.  Yucca  australis,  Hcs- 
peraUe  funifcra,  and  Samuella  carnerosana  espe- 
cially are  used  in  northern,  eastern,  and  central 
Mexico  for  fibre,  which  is  derived  from  the 
cogolla  or  central  spike  of  unopened  leaves,  the 
cogollas  first  being  steamed,  and  the  individual 
leaves  scraped  with  a  dull-edged  iron  tool,  upon 
a  block  of  wood,  and  the  fibre  extracted.  This 
coarse  fibre  is  known  as  palma  istle,  pita  syl- 
vestris,  zamandoque,  etc.  Yucca  fibre  is  stiff, 
harsh,  and  brittle,  and  as  prepared  is  not  always 
of  good  color,  and  therefore  can  never  take 
rank  with  the  better  known  hard  cordage 
fibres.  (See  Fibre.)  Yucca  baccata  yields  a 
fairly  good  fibre,  and  the  parenchyma  or  pith, 
and  the  root  possess  detergent  qualities,  from 
which  the  name  soap-plant  has  been  derived. 
The  sun-cured,  whitish  yellow  inner  leaves  of 
Yucca  glauca  are  used  by  the  Arizona  Indians 
for  ornamental  basketry,  either  entire  or  sub- 
divided, and  several  other  species  are  also  em- 
ployed in  the  domestic  economy  of  North 
American  Indian  tribes  for  rude  cordage,  bas- 
kets, sandals,  mats,  etc. 

A  very  remarkable  feature  in  the  yucca  is  its 
fertilization  by  the  aid  of  any  of  several  spe. 
cies  of  small  whitish  moths  of  the  tineihme 
genus    Pronuba.    The    yucca    flowers    are    so 
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shaped  as  to  be  impossible  of  fertilization,  and 
no  other  insects  attach  themselves  to  this  plant. 
The  yucca  moth  gathers  a  quantity  of  pollen  in 
its  jaws,  then  lays  an  egg  in  the  pistil,  and 
stuffs  the  hole  in  which  it  is  laid  with  pollen, 
thus  fertilizing  the  ovary.  The  caterpillar  de- 
velops in  the  fruit-pod,  but  does  not  seriously 
harm  the  plant.  This  extraordinary  case  of 
symbiosis  was  disclosed  by  C.  V.  Riley  in  1872, 
and  may  be  found  fully  related  by  him  in  the 
'Fourth  Annual  Report'  of  the  State  ento- 
mologist of  Missouri. 

Yu'chce.    See  Uchean. 

Yuga,  yoo'ga,  or  Yoo^a,  one  of  the  periods 
into  which  the  past  history  of  the  globe 
is  divided  in  the  chronology  of  the  Hindus. 
There  are  four  yugas:  The  Satya  Yuga,  con- 
taining 1,728,000  years;  the  Treta  Yuga, 
1,296,000;  the  Dwapara  Yuga,  864,000  years; 
and  the  Kali  Yuga,  now  in  progress,  which  be- 
gan about  3094  B.  c,  and  which  will  extend  to 
432.000  years.  Horace  Hayman  Wilson  points 
out  that  these  numbers  originate  in  the  descend- 
ing arithmetical  progressions  of  4,  3,  2,  I,  ac- 
cording to  the  notions  of  diminishing  virtue  in 
several  ages  applied  to  a  cycle  of  12,000  divine 
years,  each  equal  to  360  years  of  mortals;  and 
12,000  X  360  =  4.320,000,  the  periods  of  the  four 
yugas  added  together.    See  India. 

Yuit.  The  Eskimos  of  extreme  northeastern 
Asia,  from  East  Cape  to  a  little  beyond  Plover 
Bay.  They  migrated  from  America  probably  in 
recent  times,  and  in  appearance,  customs,  and 
manners  differ  in  no  great  degree  from  their 
Alaskan  kinsmen.    Their  population  is  unknown. 

Yukian  (adjectival  form  of  the  Wintun 
yuki,  "stranger,"  also  *bad,*  "thieving"),  a  lin- 
guistic stock  oif  North  American  Indians,  con- 
sisting chiefly  of  the  Ashochimi,  Chumaya,  Napa, 
Tatu,  and  Yuki  tribes,  which  formerly  occupied 
Round  Valley  and  the  area  extending  therefrom 
to  the  California  coast.  The  Round  Valley  reser- 
vation was  subsequently  established  to  receive 
these  and  other  tribes,  and  most  of  their  rep- 
resentatives now  reside  thereon.  The  entire 
group  numbers  only  a  few  hundred  at  most. 
The  original  home  of  the  Ashochimi  was  near 
the  present  Healdsbure:  the  Chumaya  occu- 
pied middle  Eel  River;  the  Napa,  upper  Napa 
Valley;  the  Tatu,  Potter  Valley;  and  the  Yuki, 
Round  Vallev. 

Yukon,  yoo'kon.  North  America,  a  large  river, 
mainly  in  the  United  States  Territory  of 
.Maska,  which  rises  as  the  Lewes  in  British 
Columbia,  about  lat.  59°,  and  after  a  tortuous 
north,  west  by  south,  and  northwest  course  of 
2.044  miles,  flows  into  Bering  Sea,  on  the 
southern  shore  of  Norton  Sound,  through  a 
many-channeled  delta  from  80  to  90  miles  wide. 
The  northernmost  channel  of  the  delta,  the 
Aphoon  Mouth,  is  the  only  one  navigable.  The 
main  stream  of  the  Yukon  is  formed  at  Fort 
Selkirk  in  63°,  by  the  junction  of  the  Lewes 
and  the  Pelly.  the  former  being  constituted  by 
the  junction  of  the  Big  Salmon  and  Teslin 
flowing  from  Teslin  Lake  and  draining  a  group 
of  small  lakes  in  the  region  around  Mounts 
Landsowne  and  Lome.  From  Fort  Selkirk  the 
Yukon  flows  northwest  with  many  windintts, 
passing  through  the  Klondike  gold-field,  receiv- 
ing from  the   right  the  Stewart  River,  and  at 


Dawson  the  Klondike,  and  from  the  left  the 
White  River,  Sixty-Mile  Creek,  and  Forty-Mile 
Creek.  It  enters  Alaska  in  about  65°  N.,  and 
continues  its  northwestern  course  until  the 
Arctic  Circle  is  reached,  when  at  the  abandoned 
Fort  Yukon,  it  is  joined  on  the  right  by  the 
Porcupine  River,  bends  suddenly,  almost  at  right 
angles,  and  thenceforward  has  a  general  south- 
western trend  to  its  mouth. 

The  chief  Alaskan  tributaries  of  the  Yukon 
are  the  Kozuku<c  on  the  right  bank,  and  the 
Birch  and  Tanana  on  the  left  bank.  Its  whole 
course  of  1,260  miles  through  Alaska  is  navi- 
gable by  stern-wheel  steamers,  and  beyond  to 
Dawson  in  Canada ;  since  the  discovery  of  gold 
throughout  the  region  in  1897  a  regular  summer 
service  is  maintained;  the  first  impracticable 
obstruction  to  navigation  is  at  the  Grand 
Canon,  i,866  miles  from  the  mouth.  In  its 
lower  course  the  Yukon  is  a  broad,  muddy 
stream  flowing  mostly  through  a  marshy  plain 
and  for  nearly  nine  months  of  the  year,  from 
October  to  June,  frozen  over;  its  upper  course 
is  through  the  grand  scenery  of  narrow  moun- 
tain valleys,  and  rocky  gorges.  The  Yukon  is 
the  largest  American  river  flowing  into  the 
Pacific;  it  is  the  17th  river  of  the  world  as  to 
length,  the  seventh  of  the  Western  hemisphere, 
the  fourth  of  the  North  American  continent, 
and  the  third  in  the  United  States.  This  last 
assertion  is  based  on  its  whole  length  of  2,044 
miles,  however,  but  taking  only  that  portion 
which  is  in  the  United  States,  or  Alaska,  1,260; 
it  is  the  fifth  river  of  our  country,  the  Missis- 
sippi, Missouri,  Arkansas,  and  Ohio  rivers  being 
longer.  Its  length  in  navigable  miles  is 
2,036,  there  being  but  four  rivers  in  the  world 
with  a  greater  capacity,  the  Amazon,  the  Mis- 
sissippi, the  Missouri,  and  the  Saint  Lawrence. 

Yukon.  The  Yukon  Territory  is  the  most 
northwesterly  of  the  political  divisions  of  the 
Dominion  of  Canada.  It  embraces  a  large, 
roughly  triangular  area  of  country,  measurinsr 
about  207.000  square  miles,  bounded  on  the  south 
b\  British  Columbia,  on  the  west  by  Alaska,  on 
the  north  by  the  Artie  ocean  and  on  the  north- 
east by  the  series  of  mountain  ranges  separatincr 
the  Yukon  and  Mackenzie  basins.  The  popula- 
tion in  loto  was  about  8,000. 

Topographv. — The  territory  includes  a  moun- 
tainous belt  on  the  northeast  consisting  of  the 
Selwyn,  Ogilvie,  and  Peel  river  ranges  of  moun- 
tains, all  of  which  are  usually  classed  in  the 
Rocky  Mountain  System,  and  the  great  St.  Elias 
range  on  the  southwest.  A  number  of  Dfaks  in 
the  latter  range,  such  as  Mount  St.  Elias  and 
Mount  Logan,  exceed  18,000  feet  in  height.  The 
central  nart  of  the  territory  is  a  broken  upland 
known  as  the  Yukon  plateau,  a  great  tract  of 
rolling  countrv  deeply  trenched  in  all  directions 
bv  the  wide  valleys  of  the  present  and  preglaciaJ 
drainage  systems.  Toward  the  Arctic  ocean  the 
plateau  is  replaced  by  a  plain  sloping  easily 
down  to  sea-level. 

The  greater  nart  of  the  Yukon  Territory  is 
drained  bv  the  Yukon  river,  the  fourth  largest 
river  on  the  North  American  continent  and  one 
of  the  great  rivers  of  the  world.  The  Yukon 
is  formed  by  the  junction  of  the  Lewes  and 
Pellv.  the  former  drawintr  most  of  its  waters 
from  t''e  C<^nst  Ran<»e  and  the  latter  from  the 
mountains  of  the  Rocky  Mountain  System. 
Other  large  tributaries  of  the  upper  Yukon  are 
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White  river,  a  swift,  turbid  stream  heading  in 
the  glaciers  of  the  St.  Elias  Ran^e,  and  the 
Stewart  and  Porcupine  rivers,  both  of  which 
enter  it  from  the  east  River  steamers  navifrate 
the  Yukon  river  throughout  its  whole  length  and 
also  ascend  the  Lewes  uo  to  Whitehorse  rapids, 
a  total  distance  from  tide-water  of  about  2,000 
miles.  The  Pellv,  Stewart  and  other  tributaries 
are  also  navigable  for  some  hundreds  of  miles 
above  their  iunctions  with  the  main  stream. 

Fauna  and  Flora. — The  valley  flats  and  the 
lower  slooes  of  the  hills  and  ridges  throughout 
the  Territory  are  more  or  less  thickly  forested 
while  the  uolands  are  bare.  In  the  southern 
part  of  the  Territory  the  forest  ceases  at  an  ele- 
vation of  4,000  feet  above  the  sea.  Going  north- 
ward the  tree  line  descends  gradually  and  at  the 
Arctic  circle  has  an  elevation  of  less  than  2,000 
feet  above  the  sea.  The  principal  forest  trees 
are  the  white  and  black  spruces  (Picea  alba  and 
P.  nigra),  the  aspen  {Populus  tremuloides) ,  the 
balsam  poplar  (Populus  balsamifera) ,  the  bal- 
sam fir  (Abies  subatpina),  the  black  pine  (Pinus 
Murrayana) ,  and  the  birch  (Betula  papyrifera). 

The  larger  animals  of  the  district  include  the 
black  and  brown  bear,  the  woodland  and  barren 
land  caribou,  the  moose,  at  least  two  species  of 
mountain  sheep,  the  mountain  goat,  the  timber 
wolf,  the  red  fox,  and  the  wolverine,  lynx,  and 
martin. 

Climate. — The  climate  is  severe.  The  winter 
season  lasts  from  about  the  first  of  November 
until  April.  The  rivers  are  usually  frozen  by 
the  first  of  November  and  remain  frozen  until 
May,  while  the  lakes  are  seldom  free  from  ice 
before  the  first  of  June.  During  the  winter 
season  thaws  are  infrequent  and  the  tempera- 
ture usually  ranges  from  zero  to  40°  F.  below. 
Occasional  dips  to  60*  F.  below  and  one  to 
68.50°  F.  below  have  been  recorded.  The  low 
temperatures  are  usually  accompanied  by  a  dry 
atmosphere  and  do  not  occasion  much  hardship. 
The  summer  season,  lasting  from  the  middle  of 
May  to  the  middle  of  September,  is  exceedingly 
pleasant,  as  the  long  clear  days  are  never  op- 
pressively hot  and  the  nights  are  always  cool. 
The  rainfall  is  light,  the  annual  precipitation 
amounting  to  about  IS  inches. 

History. — The  history  of  the  Yukon  Territory 
dates  back  only  to  the  year  1840.  In  that  year 
Mr.  Robert  Campbell,  a  fur  trader  in  the  employ 
of  the  Hudson  Bay  Company,  crossed  from  the 
Liard,  a  tributary  of  the  Mackenzie,  and  dis- 
covered and  named  the  Pelly,  one  of  the  main 
branches  of  the  Yukon.  In  1843  the  same  ex- 
plorer descended  the  Pellv  to  its  junction  with 
the  Lewes  and  was  thus  the  first  trader  to  reach 
the  upper  Yukon.  In  1846  Mr.  J.  B^ll  also  in 
the  employ  of  the  Hudson  Bay  Company  des- 
cended the  Porcuoine  to  the  Yukon,  and  in  the 
following  vear  Fort  Yukon  was  built  at  the  con- 
fluence of  the  two  streams.  In  1840  Fort  Selkirk 
was  established  at  the  junction  of  the  Lewes  and 
the  Pelly.  It  was  raided  and  burnt  bv  the  Coast 
Indians  in  18^2  and  was  never  rebuilt.  Fort 
Yukon  was  occupied  until  1869,  when  its  site  was 
nroved  to  be  in  Alaskan  territorv  and  it  was 
abandoned,  and  a  new  fort  was  built  at  the  upper 
Ramoarts  of  the  Porcunine.  In  i8w.  Campbell 
descended  the  Yukon  from  Fort  Selkirk  to  Fort 
Yukon  and  proved  its  identity  with  the  Kwikh- 
pak.  the  name  bv  which  the  lower  portion  of  the 
river  was  known  to  the  Russians. 


The  fur  traders  were  followed,  after  an  inter- 
val of  some  years,  by  the  prospector.  The  first 
gold  seeker  entered  the  country  by  the  Chilkoot 
pass,  through  the  Coast  Range,  in  1873.  In  1881, 
bar-mining  commenced  on  the  Big  Salmon  river, 
and  discoveries  of  productive  bars  on  the  Lewes, 
Pelly,  and  Stewart  soon  followed.  The  first  dis- 
covery of  coarse  gold  was  made  in  1886  on 
Forty-mile  river  and  was  followed  by  important 
finds  on  streams  flowing  into  Sixty-mile  river. 
The  Sixty-mile  streams  were  actively  worked 
until  the  announcement,  in  1896,  of  the  discovery 
of  astonishingly  rich  creeks  in  the  Klondike  dis- 
trict drew  most  of  the  miners  away.  In  1897-98 
a  stream  of  30,000  adventurers,  including  people 
of  all  trades  and  callings,  poured  into  the 
country,  all  heading  for  the  Klondike. 

The  discovery  of  the  Klondike  gold  fields 
completely  changed  conditions  in  the  hitherto 
unorganized  and  almost  unknown  Yukon  terri- 
tory. The  town  of  Dawson  was  built  at  the  con- 
fluence of  the  Yukon  and  Klondike  rivers,  and 
soon  superseded  Forty-mile  as  the  chief  com- 
mercial centre.  A  local  administration,  with 
courts  of  justice  and  other  organizations  neces- 
sary to  government,  was  quickly  established.  The 
demand  for  better  transportation  was  met  by  the 
construction  of  a  railway  from  tide-water  at  the 
head  of  Lynn  canal  to  the  foot  of  the  Whitehorse 
rapids  on  the  Lewes  river,  from  which  point 
communication  with  Dawson  is  maintained  by  a 
large  fleet  of  well-equipped  river  steamers.  Tc|e- 
graphic  communication  was  also  established  with 
the  outside  world,  and  roads  were  constructed 
up  the  valleys  of  most  of  the  producing  creeks. 

Government. — The  Territory  is  governed,  at 
present,  by  a  commissioner  appointed  by  the 
Federal  Government  at  Ottawa,  assisted  by  a 
council  of  five  appointed,  and  five  elected  mem- 
bers. 

Industries. — Placer  mining. — The  develop- 
ment of  the  Territory  has  depended,  so  far, 
almost  entirely  on  placer  mining.  The  rich 
Klondike  creeks  ha\f  been  worked  continuously 
."iince  1897,  and  have  yielded  gold  to  the  value  of 
$121,000,000.  The  yearly  production  reached  its 
maximum  in  1900,  when  it  amounted  to  $22,275,- 
000.  During  the  past  season  (1905),  the  yield 
did  not  exceed  $7,000,000.  The  dwindling  pro- 
duction marks  the  gradual  exhaustion  of  the 
phenomenally  rich  claims  on  the  various  creeks, 
but  does  not  mean  a  corresponding  decline  in  the 
mining  industry  as  the  amount  of  gravel  handled 
has  if  anything  increased  in  recent  years.  The 
decreased  returns  are  due  to  the  lower  grade  of 
the  eravels  mined.  In  the  early  days  of  the 
camp  most  of  the  work  was  done  with  pick  and 
shovel.  More  economic  methods,  such  as  dredg- 
ing and  hydraulicing,  are  now  being  introduced. 

Outside  the  Klondike  district,  some  placer 
mining  is  being  done  on  the  upper  waters  of  the 
Stewart,  on  the  south  branch  of  the  Big  Salmon 
and  on  the  headwaters  of  the  Alsek  and  White 
rivers.  A  large  proportion  of  the  Territory  's 
still  unprospected. 

Ore  mining. — Ore  minin?  follows  placer  min- 
inc  in  most  mininar  camps,  and  such  promises  to 
be  the  case  in  the  Yukon.  Ouartz  veins  carrying 
free  eold  have  been  found  at  several  points  in  the 
Klondike  district.  An  important  copper  belt 
occurs  west  of  Whitehorse.  Some  development 
work  has  been  done  on  a  few  of  the  claims  and 
some   rich   ore,   principally  bornite,   has    been 
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shipped  to  outside  smelters.  Native  copper, 
sometimes  in  large  masses,  occurs  loose  in  many 
of  the  creeks  at  the  head  of  White  river,  but  has 
not  been  traced  to  its  source.  Numerous  dis- 
coveries of  quartz  veins  carrying  high  grade 
silver  minerals  have  recently  been  made  in  the 
vicinity  of  Windy  Arm,  Tagish  lake.  Work  is 
being  actively  prosecuted  on  some  of  these  veins 
with  very  satisfactory  results.  Besides  those 
mentioned,  discoveries  of  ores  of  various  kinds 
have  been  reported  from  nearly  every  section 
of  the  Territory. 

Coal  mining. — Seams  of  lignite  coal  of  good 
quality  occur  at  several  points  along  the  Yukon 
river,  and  a  sufficient  quantity  is  mined  to  supply 
the  small  local  demand.  Anthracite  coal  also 
occurs  in  the  region  southwest  of  Whitehorse 
but  has  not,  so  far,  been  worked. 

Agriculture. — Exneriments  made  during  the 
past  few  years  have  shown  that  nearly  all  the 
common  vegetables  can  be  grown  successfully  in 
the  Yukon  valley,  and  there  is  every  reason  to 
believe  that  in  the  near  future  produce  of  this 
kind  will  be  raised  in  sufficient  quantity  to  supply 
the  local  market.         r.  q    McConnell, 

Geological  Survey  of  Canada. 

Yukon  Gold  Fields.  See  Alaska;  Cape 
Nome;  Ku>noike. 

Yulan,  a  Chinese  tree.    See  Magnolia. 

Ytile,  yool.  Sir  Henry,  British  geographer 
and  Orientalist:  b.  Inveresk,  Midlothian,  Scot- 
land, I  May  1820;  d.  London  30  Dec.  1889.  He 
•entered  the  East  India  Company's  military  col- 
lege at  Addiscombe  in  1837,  in  1840  was  ap- 
pointed to  the  Bengal  Engineers,  and  in  1855 
became  under-sccretary  to  the  public  works 
department.  In  1858  he  published  a  '  Narra- 
tive of  the  Mission  to  the  Court  of  Ava  in  1855.* 
He  left  India  in  1862  and  in  1864  took  up  his 
residence  at  Palermo,  Sicily,  in  order  to  con- 
tinue and  extend  the  researches  which  led  to 
the  publication  of  his  great  work,  <The  Book 
of  Sir  Marco  Polo,  the  Venetian,  Concerning 
the  Kingdoms  and  Alarvels  of  the  East.*  newly 
translated  and  edited,  with  notes,  etc.  (1871,  en- 
larged ed.  187s).  In  1875  h«  returned  to  Eng- 
land, and  from  that  year  till  i8?9  was  a  mem- 
ber of  the  Indian  Council.  His  great  work 
gained  him  the  founder's  medal  of  the  Royal 
Geological  Society.  His  other  works  include: 
a  treatise  in  'Fortification,'  which  was  used 
as  a  text-book;  <Cathay  and  the  Way  Thither' 
(1866);  'Notes  on  Hwen  Thsang's  Account 
of  the  Principalities  of  Tokharistan'  (1872); 
•Hobson-Jobson:  a  Glossary  of  Anglo-Indian 
Colloquial  Words  and  Phrases,  and  of  Kin- 
dred Terms,  etc.>  (1886),  with  A.  C.  Burnell; 
<The  Diary  of  William  Hedges'  (1887-9), 
edited  for  the  Haklu>t  Society,  of  which  he 
was  for  many  years  president. 

_  Yule,  the  old  English  name  for  Christmas, 
still  used  provincially.    See  Christmas. 

Yu'let,  David  Levy,  American  politician: 
b.  West  Indies  181 1;  d.  New  York  1886.  In 
boyhood  he  came  with  his  father,  whose  name 
was  Levy,  to  Richmond,  Va.,  where  he  was 
educated.  Sent  to  Florida  in  1824,  he  there 
studied  law,  and  being  elected  to  Con«tress  from 
that  territory,  served  from  1841  to  i8j5,  chang- 
ing his  name  at  this  time  from  David  Levy  to 
David  Yulee.  He  was  United  States  senator 
frcm  Florida  1845-51,  taking  a  prominent  part 


in  senatorial  debates,  and  again  1855-61,  when 
he  resigned  on  account  of  the  Civil  War.  He 
was  then  made  a  member  of  the  Confederate 
Congress.  After  the  war  he  became  president 
of  the  Atlantic  &  Gulf  Railroad,  and  was  in- 
terested in  the  commercial  development  of  Fer- 
nandina  and  Cedar  Keys,  Fla. 

Yuma,  yoo'ma,  Ariz.,  city,  county-seat  of 
Yuma  County;  on  the  Colorado  River,  and  on 
the  Southern  Pacific  Railroad;  150  miles  south- 
west of  Phoenix.  It  is  in  a  mining  region  in 
which  there  are  considerable  productive  farm 
lands  on  which  are  raised  grains  and  fruits. 
There  is  one  bank,  four  churches,  and  graded 
public  schools.  Pop.  (1890)  i,773;  Upoo) 
1402;  (1910  est.)  i,5Da 

Yuman  Stock,  an  important  family  or 
linguistic  stock  of  North  American  Indians,  the 
tribes  composing  it  being  scattered  from  the 
Colorado  River  region  of  Northern  Arizona  to 
the  southern  extremity  of  Lower  California  and 
even  to  the  Mexican  State  of  Sonora.  The 
'  most  important  tribes  of  the  stock  are  the 
Cochimi,  Cocopa,  Comeya,  Cuchan,  Dieguefio, 
Havesupai,  Maricopa,  Mohave,  Yavapai,  Pericn, 
Seri,  Tonto,  Waikuru,  and  Walapai. 

Of  these,  the  Maricopa,  or  Coco-Maricopa, 
formerly  inhabited  the  region  around  the  con- 
fluence of  the  Gila  and  Colorado  rivers.  Their 
descendants  and  the  Pimas,  with  whom  they 
subsequently  confederated,  are  now  to  be  found 
in  the  Gila  River  Reservation  to  the  number  of 
about  400.  They  were  an  agricultural  people 
and  raised  large  crops  by  irrigation.  Under 
missionary  influence  they  have  been  civilized 
and  are  now  noted  for  their  industry,  their 
efforts  at  self-improvement,  and  their  manufac- 
tures of  cotton  cloth,  baskets,  and  pottery. 

The  Seri  Indians  (Opata,  "Spry")  speak  a 
distinct  language  and  live  on  Tiburn  island,  in 
the  Gulf  of  California,  and  the  adjacent  main- 
land of  Sonora,  Mexico.  Their  houses  are 
flimsy  bowers  of  cactus  and  shrubbery,  some- 
times rudely  shingled  with  turtle  shells  and 
sponges.  They  make  graceful  balsas  of  canes 
lashed  together  for  use  in  navigating  the  strait 
between  their  island  and  the  mainland.  They 
also  manufacture  a  very  light  pottery  and  some 
basketry.  The  modem  Seris  are  loosely  organ- 
ized in  a  number  of  maternal  groups  or  clans  in 
which  polygamy  prevails.  They  manifest  im- 
placable hatred  toward  aliens  whether  Caucasian 
or  Indian  and  regard  the  shedding  of  alien  blood 
as  a  great  virtue.  The  population  of  the  tribe 
was  formerly  several  thousands  but  by  constant 
warfare  this  number  has  been  reduced  to  barely 
350. 

The  name  Tonto  (Spanish,  "foolish")  has 
been  inappropriately  applied  by  the  Spanish 
colonists  of  Arizona  in  the  19th  century  to  a 
number  of  Indian  tribes,  namely:  (i)  To  the 
Tulkepaia,  a  tribe  of  the  Yuman  stock  settled  in 
187s  on  San  Carlos  reservation,  Arizona.  (2) 
To  the  Eoyotero  Apaches,  an  Athapascan  tribe. 

(3)  To  the  Pinal  Apaches  of  the  same  stock. 

(4)  To  a  mixture  of  Yavakai  (Yurnan)  men 
and  Pinal  women  who  have  intermarried.  The 
name  has  been  especially  applied  to  the  last  men- 
tioned body,  who  formerly  occupied  Tonto 
Basin  and  the  Pinal  Mountains  of  central 
Arizona,  vhe"re  some  500  of  them  were  re- 
r^oved  to  tb?  Rio  Verde  reservation  and  latT  to 
the  San  C.irlos  reservation.  They  number  about 
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700,  and  speak  a  mixed  Yuman-Athapascan 
language. 

The  Mohave  Indians  reside  in  Arizona  and 
California  in  the  region  of  the  Colorado  River. 
There  are  upward  of  2,000  Mohaves  remaining, 
Coo  of  whom  live  on  the  Colorado  River  Reser- 
vation in  Arizona.  They  are  an  agricultural 
people,  rank  high  physically  and  are  expert 
makers  of  pottery  and  baskets.  They  practise 
tatooing  and  cremate  their  dead. 

The  Yuma  reside  in  the  valley  of  the  lower 
Colorado  River  in  Arizona  and  California. 
Population,  655. 

The  Cochimi  were  formerly  the  most  popu- 
lous of  the  tribes  of  Lower  California  but  only 
a  few  are  now  extant.  They  lived  mainly  about 
Loreto  Mission. 

The  Cocopa  formerly  occupied  the  valley  of 
the  Colorado  River  up  to  the  Gila  junction,  but 
the  remaining  500  now  live  mostly  in  Mexican 
territory. 

The  Havesupai,  numbering  about  aoo,  occupy 
the  gorge  of  Cataract  Creek,  a  branch  of  the 
Colorado  River,  in  northwestern  Arizona. 

The  Mohave  Yavapai  left  the  main  tribe  in 
the  Colorado  valley  and  migrated  to  the  Rio 
Santa  Maria  district,  in  1873  were  removed  to 
the  Camp  Verde  agency,  but  since  1875  have 
been  under  the  San  Carlos  agency. 

The  Walapai  originally  occupied  the  terri- 
tory above  the  Mohaves  on  the  Colorado  River. 

The  total  number,  30,000,  who  originally  in- 
habited the  United  States  has  been  greatly  de- 
pleted and  at  present  there  are  not  more  than 
6,000  living  within  the  limits  of  the  United  States. 

Yung  Wing,  yoong'wing',  Chinese  diplo- 
matist and  scholar:  b.  Nan  Ping,  province  of 
Kwang  Tung,  17  Nov.  1828.  After  graduation 
from  Yale  in  1854,  he  was  in  the  silk  and  tea 
trade  until  1864,  and  then  entered  the  govem- 
nental  service  of  China.  The  China  Steam- 
navigation  Company  was  established  on_  his 
initiative,  as  was  also  the  Chinese  Educational 
Mission,  for  the  education  of  Chinese  in  Amer- 
ica. Yung  Wing  was  made  chief  commissioner 
of  ihis  enterprise,  for  which  an  appropriation 
of  $1,500,000  was  made.  He  was  granted  the 
rank  of  mandarin  of  the  second  grade,  and  ap- 
pointed intendant  of  Kiang-Su  province;  and 
was  for  some  time  associate-mmister  to  the 
United  States,  where  he  took  up  his  residence 
in  1902. 

Yunnan,  yiin-nan',  China,  the  most  south- 
westerly province  of  the  empire  bordering  on 
Tonkin  and  Burma ;  area,  about  146,680  square 
miles.  It  is  very  mountainous  in  the  north  and 
west,  and  has  a  general  slope  toward  the  south- 
east. The  central  part  is  a  plateau  about  6,500 
feet  above  sea-level,  dotted  with  lakes  and  di- 
versified by  hills  of  red  sandstone;  but  in  the 
south  the  elevation  of  the  land  is  much  less. 
The  province  is  traversed  by  several  large  riv- 
ers, principallv  the  upper  courses  of  the  Yang- 
tse-ktang  (called  Kin-cha-kiang),  the  Si-kiang, 
the  Song-ka  or  Red  River,  the  Mekong,  and 
the  Salwin,  but  only  the  Song-ka  can  be  re- 
garded as  of  use  for  navigation  within  the 
province.  The  principal  crops  are  rice,  opium, 
and  wheat,  but  tea,  mdigo,  sugar-cane,  cotton, 
Mrth-nuts,  and  many  vegetables  also  are  culti- 
vated. Cattle,  sheep,  hogs,  and  other  animals 
are  reared  in  considerable  numbers,  and  silk- 
worm-rearing  is   also   extensively  carried   otL 


The  chief  wealth  of  the  province,  however,  lie» 
in  its  immense  mineral  resources,  which  include 
iron,  coal,  copper,  gold,  silver,  lead,  tin,  zinc, 
cinnabar,  and  precious  stones.  The  manufacturing 
industries  include  the  making  of  silk  goods  and 
other  textiles,  leather  goods,  etc.  The  climate 
varies  from  the  ri^or  of  the  northern  districts, 
where  the  mountams  are  snow-capped  for  the 
greater  part  of  the  year,  to  the  comparatively 
tropical  conditwn  of  the  southeast.  A  large 
part  of  the  population  consists  of  Miao-tse  and 
otiier  non-Chinese  elements,  and  Mohammedan- 
ism has  many  adherents.  Yunnan,  the  capital, 
in  the  southeast,  is  a  busy  and  prosperous  town,, 
with  large  copper  factories,  and  manufactures- 
of  silks  and  carpets.  (Pop.  200,000.)  Other 
towns  are  Chaotung,  Tali-fu,  Momein,  Lingan- 
fu,  Puerh,  Tung-chwan,  Mengtse,  and  Ssumao, 
the  last  two  being  open  to  foreign  trade  since 
1889  and  1897  respectively.  The  British  have 
endeavored  to  establish  a  direct  trade  route  be- 
tween Yunnan  and  Burma,  but  from  the  phys- 
ical features  of  the  region  this  is  not  easy.  The 
history  of  Yunnan  can  be  traced  back  to  the 
3d  century  B.C.  Owing  to  its  distance  from  the 
seat  of  the  central  authority  and  its  mountain- 
ous character  this  province  long  remained  prac- 
tically independent.  The  most  noteworthy 
event  of  its  recent  history  is  the  great  Panthay 
revolt  of  185s,  which  was  not  suppressed  by 
the  Clhinese  authorities  till  1873.  Pop.  esti- 
mated at  12,324,574. 

Yi^Mmqui  Pachacuti,  yoo-pan'ke  pa-cha- 
koo'te,  or  Pachecutec  Yupanqui,  Peruvian 
inca:  b.  about  1380;  d.  about  1440.  He  was 
the  ninth  ruler  of  the  Inca  line  of  sovereigns, 
and  one  of  the  greatest.  He  was  the  second 
son  of  the  Inca  Viracocha  and  after  deposing 
or  superseding  his  imbecile  elder  brother,  Urco, 
he  defeated  the  Chancas  in  a  great  battle,  annexed 
their  territory  to  _  his  own  and  continued  h-s 
successful  career  till  the  Inca  kingdom  included 
nearly  all  of  what  is  now  the  republic  of  Peru. 
In  order  to  relieve  the  congested  condition  of 
Peru  he  developed  a  system  of  colonies  called 
mitimaes.  Yupanqui  figures  largely  in  Que- 
chuca  tradition  and  various  national  institu- 
tions have  been  traced  to  him. 

Yu'rok.    See  Weitspekan  Indians. 

Yunjary,  yoo-roo-a're,  a  river  of  Vene- 
zuela, rising  to  the  east  of  the  Caroni  and  flow- 
ing eastward  to  join  the  Cuyuni  in  about  Ion. 
6i}4°  W.,  near  the  frontier  of  British  Guiana. 
It  gives  its  name  to  the  Yuruary  territory 
claimed  by  both  Venezuela  and  Great  Britain 
until  1899,  when  the  award  of  an  arbitration 
court  gave  most  of  it  to  Venezuela.  There  are 
several  gold-fields  here,  including  El  Callao, 
etc. 

Yurucares,  yoo-roo-ka-ras',  or  Yurucare, 
Indians  of  Bolivia  occupying  the  forest  plains 
on  the  eastern  slope  of  the  Andes  between  the 
rivers  Mamore  and  Beni.  They  include  sev- 
eral tribes,  are  tall  and  shapely,  and  are  almost 
white.  They  are  hunters  and  warriors  for  the 
most  part  and  their  mythology  is  intricate  and 
confused.  Prior  to  the  expulsion  of  the  Jesuits, 
in  1767,  numbers  of  them  were  attached  to  the 
Chiquito  missions. 

Yusuf,  yoos'uf,  or  Yussuf,  Abu  Amru, 
Arabic  historian:  b.  Cordova  976;  d.  Xativa 
107a    He  was  profoundly  versed  in  the  tiadi- 
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Uons  of  the  Oriental  Mussulman  countries  and 
wrote:  'Behedjet-Almodjalisyn,*  a  collection 
of  tales  relating  to  Mohammed,  etc. ;  *Tamhyd,' 
a  commentary  on  one  of  the  chief  Mussulman 
works  of  religious  and  civil  law;  'History  of 
the  Opinions  and  Doctrines  of  the  Principal 
Mussulman  Sects' ;  'History  of  the  Wars 
Against  the  Christians' ;  etc. 

Yusttf,  or  Yussuf-Ben-Taxfyn,  yoos'uf- 
bSn-tash-fSn',  Moorish  prince:  b.  Velad 
Sahara;  d.  1106.  He  was  the  second  prince  of 
the  Almoravide  line  and  in  1086  aided  the  Emir 
of  Seville,  Al-Mo'tamid,  to  gpin  the  victory  over 
Alfonso  VI.  at  Zalaca  near  Badajos.  In  1090 
he  again  invaded  Spain,  at  the  call  of  the  emir 
of  Seville,  and  taking  advantage  of  Moham- 
medan dissensions  gradually  acquired  the  sov- 
ereignty of  the  kingdoms  of  Malaga,  Grenada, 
Murcia,  Cordova,  Seville,  Almeria,  Badajoz,  and 
Valencia,  which  he  united  to  the  kingdom  of 
Morocco.  Notwithstanding  his  power,  Yusuf 
never  assumed  a  higher  title  than  that  of  emir, 
and  in  1103  his  son  AH  was  acknowledged  heir 
of  both  his  Spanish  and  Moorish  possessions. 
Consult  Freeman,  'History  and  Conquests  of 
the  Saracens'  (1856);  Yonge,  'Story  of  the 
Christians  and  Moors  in  Spain'  (1878);  Cop- 
pee,  'History  of  the  Conquest  of  Spain  by  the 
Arab-Moors'  (1881). 

Yverdon,  e-ver'doii  (German,  Ifferten), 
Switzerland,  a  town  in  the  canton  of  Vaud,  at 
the  southwestern  extremity  of  Lake  Neuchatel. 
Its  castle,  built  in  1 135,  was  used  by  Pestalozzi 
(q.v.)  as  an  educational  establishment  in  1805- 
25,  and  now  contains  a  library  and  museum. 
The  town  has  also  a  fine  town-house,  a  hos- 
pital, and  a  memorial  of  Pestalozzi ;  and  among 
the  manufactures  are  railway  wagons  and  ma- 
terials, beer,  etc.  The  town  has  also  an  ex- 
tensive system  of  wharves.  Yverdon  was  the 
Eburodunum  of  the  Romans,  and  there  are  re- 
mains of  the  ancient  walls.  Pop.  about  8,300. 
mostly  French-speaking  Protestants. 

Yves  D'Evreux,  ev  dav-re,  Pierre,  Franco- 
Brazilian  historian:  b.  Evreux,  Normandy, 
France,  about  1577 ;  d.  after  1620.    He  became 


a  member  of  the  Cai>uchin  order  in  I5S[5  and 
was  sent  in  1612  with  four  missionaries  as 
their  superior,  to  Maranhao,  Brazil,  where  a 
French  colony  had  been  established.  He  re- 
turned in  1614  and  wrote:  'History  of  the 
Most  Memorable  Things  that  Happeneid  at  Ma- 
ranhao in  the  Years  1613  and  1614'  (Paris, 
1615 ;  2d  ed.  1864),  a  continuation  of  the  history 
of  Claude  d' Abbeville,  a  work  of  great  histor- 
ical value. 

Yvetot,  €v-t6,  France,  a  town  in  the  de- 
partment of  Seine-Inferieure,  on  an  elevated 
plain,  23  miles  northwest  of  Rouen.  It  has 
manufactures  of  calico,  hosiery,  linen,  leather, 
and  baskets.  Antiquaries  have  been  much  puz- 
zled by  an  ancient  chronicle,  and  still  earlier 
edict,  which  gave  the  title  of  king  to  the  lords 
of  Yvetot.  This  edict  was  formally  abrogated 
in  i68i.  <Le  Roi  d'Yvetot,'  the  well-known 
song  by  Beranger,  translated  by  Thackeray,  was 
a  satire  on  Napoleon,  which  has  immortalized 
the  ancient  dignity. 

Yvon,  e-v6n,  Adolphe,  French  historical 
painter:  b.  Eschwiller,  Moselle,  i  Feb.  1817;  d. 
Paris  n  Sept.  1893.  He  studied  under  Paul 
Delaroche,  traveled  in  Russia  in  I&t3,  and 
brought  back  with  him  a  series  of  designs  ex- 
hibited in  Paris  in  1847-8.  He  obtained  the 
medal  of  honor  at  the  Salon  of  1857,  10  years 
later  became  an  officer  of  the  Leg^ion  of  Honor 
and  was  professor  of  drawing  at  the  Ecole  des 
Beaux  Arts,  Paris.  In  1855  he  was  commis- 
sioned by  the  French  government  to  accompany 
the  army  to  the  Crimea.  Among  his  most  im- 
portant works  are:  'The  Remorse  of  Judas* 
(1846) ;  'The  Battle  of  Kolikova'  (1850)  ;  'The 
First  Consul  Descending  the  Alps'  (1853); 
'Marshal  Ney  Supporting  the  Rear  Guard  in 
Russia'  (I8S5) ;  'The  Seven  Deadly  Sins,'  de- 
signed after  Dante  (1855);  'The  Capture  of 
the  Malakoff'  (1859);  'Battle  of  Solferino' 
(1861);  and  an  allegorical  picture  of  'The 
United  States  of  America'  (1870),  executed 
for  A.  T.  Stewart.  He  was  an  artist  of  remark- 
able i)ower  and  holds  a  prominent  place  among 
the  historical  painters  of  France. 
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Zthe  twenty-sixth  of  the  letters  of  the 
English  alphabet,  is  a  vocal  or 
sonant  consonant,  as  distinguished 
from  s,  which  is  the  corresponding 
fricative  sibilant.  It  was  adopted 
into  the  Latin  from  the  Greek  al- 
pliabet  in  the  time  of  Cicero:  in  the  Latin  al- 
phabet, as  in  our  own,  it  holds  the  lasi  place; 
-but  in  the  Greek  its  place  is  sixth,  and  in  the 
Phoenician,  Hebrew,  and  other  Semitic  alpha- 
bets seventh.  In  German  and  Italian  it  repre- 
sents the  sound  of  ts;  in  our  language  and  in 
French  it  represents  one  simple  sound.  In 
Latin  it  was  used  only  in  words  derived  from 
the  Greek.  The  exact  value  of  zeta  in  Greek 
is  not  known  with  certainty;  but  beyond  any 
•question  it  stood  for  a  double  sound,  not_  a 
simple  sound  like  our  e;  this  is  conclusively  in- 
ferred from  Aristotle's  remark  that  *■»(), 
J>si  (  ),  and  seta  (  )  are  like  in  sound;  and 
the  inference  is  strengthened  by  the  fact  tha:  in 
■Greek  prosody  a  vowel  short  by  nature  is  made 
long  by  position  when  it  occurs  next  before  the 
zeta.  The  sound  of  the  zeta,  however,  is  in 
doubt  —  whether  it  was  ds  or  sd  or  both.  The 
■name  of  Z  in  Great  Britain  _  is  sed,  in  the 
United  States  see.  Though  z  is  the  alphabetic 
representative  of  the  sonant  sibilant,  the  special 
vS-sound  is  in  English  oftener  represented  by 
s  than  by  «. 

Z-Bars.   See  Rails  and  STRUcrtniAL  Shapes. 

Za'bians,  a  term  not  identical  with  Sa- 
'bxans,  but  properly  meaning  certain  non-Chris- 
tian Gnostics,  predecessors  of  the  peculiar  sect 
called  Mandaeans,  still  surviving  in  South  Baby- 
lonia. The  Cyrian  Zabians  were  the  survivors 
of  the  ancient  Syrian  heathen  who,  being  under 
Mohammedan  rule,  took  the  name  of  Zabians 
in  order  to  share  the  toleration  which  the  fol- 
lowers of  Mohammed  extended  to  the  real 
'Zabians.  This  sect  became  extinct  about  the 
I2th  century.    See  Mand/eans. 

Zacatecas,  tza-ka-ta'kas,  Mexico,  a  state 
bounded  by  Coahuila,  San  Luis  Potosi,  Agua- 
scalientes,  and  Durango.  See  Mexico  —  The 
States  of. 

Zacatecas,  Mexico,  capital  of  the  state  of 
Zacatecas;  439  miles  from  Mexico  City 
and  785  miles  from  El  Paso  Texas;  eleva- 
tion 8,044  feet  above  sea-level.  The  situation 
of  the  city,  in  a  narrow  and  deep  ravine,  is  most 
picturesque,  surrounded  and  closely  abutted  on 
three  sides  by  mountains  or  high  hills.  It  is 
surrounded  by  a  chain  of  mines  many  of  which 
are  among  the"  oldest  in  the  Republic  and  have 
produced  enormous  quantities  of  precious 
metals.  Not  all  these  are  now  worked,  a  num- 
ber having  seemingly  become  exhausted  in  so 
far  as  satisfactory  returns  are  concerned.  The 
Banco  de  Zacatecas,  with  $1,000,000  capital,  to- 


gether with  a  branch  of  the  National  Bank,  and 
an  agency  of  the  Bank  of  London  and  Mexico, 
supply  the  monetary  demands  of  the  com- 
munity. A  public  library  containing  some 
20,000  volumes  is  maintained  by  the  local  gov- 
ernment. The  most  notable  buildings  are  the 
historic  old  Cathedral,  with  its  front  wall  a 
mass  of  artistic  carving,  and  the  Theatre,  a 
very  imposing  structure  of  modern  design.  In 
the  heart  of  the  city  is  the  Market  House,  an 
iron  building  admirably  adapted  to  its  uses  and 
of  pleasing  appearance.  A  few  minutes'  ride 
southward  toward  a  broad  valley  brings  the 
visitor  to  the  little  village  of  Guadalupe,  where 
there  is  a  Chapel  of  Gold,  built  by  a  devout 
woman  and  ornamented  throughout  in  solid 
gold  gilt  at  great  cost,  estimated  by  some  to 
have  been  not  less  than  $1,000,000.  Here,  also, 
is  located  the  State  Industrial  School  for  poor 
boys,— a  most  interesting  and  creditable  char- 
ity, in  which  shoe-making,  tailoring,  cabinet- 
making,  and  other  trades  are  taught,  together 
with  the  rudiments  of  a  common  school  educa- 
tion. There  are  The  School  of  Arts,  The 
Juarex  School  and  several  other  educational 
institutions  of  merit;  the  Civil  Hospital,  and 
two  theatres,— the  Gonzalez  and  the  Calderon. 
Pop.  about  40,000. 

Zacharia,  tsa-ha-re'a,  Heinrich  Albert, 
German  publicist:  b.  Herbsleben,  Saxe-Gotha, 
20  Nov.  1806;  d.  Kannstadt  29  April  1875.  He 
was  graduated  from  the  University  of  Gottin- 
gen  in  1829,  was  lecturer  there  in  1835-42,  and 
in  1842  became  professor  of  law.  He  took  active 
part  in  the  political  movement  of  1848  as  a 
member  of  the  National  Parliament ;  in  1866  he 
opposed  annexation  to  Prussia;  and  in  i8(57 
took  a  leading  part  in  the  convention  which 
framed  the  constitution  of  the  North  German 
Confederacy.  He  wrote:  'German  States' 
Rights  and  Federal  Rights*  (1841);  <Manual 
of  German  Criminal  Procedure* '(1860)  ;  'Ger- 
man Constitutional  Laws  of  the  Present  Time' 
(1855)  ;  'I he  Question  of  the  Competence  of 
the  Empire  in  View  of  the  Dogma  of  Infalli- 
bility.' 

Zacharia,  tsa-ha-re'a.  Just  Friedrich  Wil- 
helm,  German  poet :  b.  Frankenhausen  i  May 
1726;  d.  Brunswick  30  Jan.  1777.  After  study- 
ing at  Leipsic  and  Gottingen  he  became  profes- 
sor of  belles-lettres  in  the  Carolinum,  Bruns- 
wick, and  in  1761  at  Halle.  He  wrote:  <Der 
Rennomist'  (The  Brawler)  (1744),  the  first 
burlesque  heroic  poem  that  had  appeared  in 
German;  'Fables  and  Tales'  (1771),  etc.;  and 
translated  into  German  hexameters  Milton's 
'Paradise  Lost'   (1760). 

Zacharia  von  Lingentbal,  llng'en-tal  (Karl 
Eduard,  German  writer  on  Jurisprudence, 
b.  Heidelberg  21   Dec.  1812;  d.  Grosskmehlen, 
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near  Merseburg,  3  June  1894.  He  is  regarded 
as  the  founder  of  the  science  of  Graeco-Roman 
jurisprudence.  His  worl<s  include:  *  Outline 
of  a  History  of  Grseco-Roman  Jurisprudence' 
(•839);  'History  of  Graeco-Roman  Private 
Right'  (1864);  < Grseco-Roman  Laws'  (1856- 
84);  <Paralipomena  ad  Basilica'  (1893);  and 
an  edition  of  Justinian's  <Novellae'  (1881-91). 

Zacharii  von  Lin^enthal,  Karl  Salome, 
German  jurist:  b.  Meissen,  Saxony,  14  Sept. 
1769;  d.  27  March  1843.  He  studied  at  Leipsic 
and  Wittenberg,  was  professor  of  law  at  the 
latter  university,  1797-1807,  and  filled  the  same 
position  at  Heidelberg,  1807-43-  He  wrote: 
»The  Unity  of  Sute  and  Church'  (i797); 
<Forty  Books  on  the  State*  (2d  ed.  7  vols., 
1839-43) ;  *Hand-Book  of  French  Civil  Law' 
(8th  ed.  1894-5) ;  etc 

Zacharias,  zik-a-rt'as,  father  of  Saint  John 
the  Baptist,  and  Husband  of  Saint  Elizabeth. 
He  was  a  priest  of  the  temple  of  Jerusalem, 
and  was  stricken  dumb  on  refusing  to  believe 
the  announcement,  made  by  the  angel  Gabriel, 
that  a  son  should  be  bom  unto  him ;  but  re- 
covered his  speech  at  the  birth  of  Saint  John 
the  Baptist.  He  is  supposed  to  have  been  put 
to  death  by  Herod  (Luke  i.  S-79). 

Zacharias,  or  Zachary,  Saint,  pope :  of  Greek 
birth;  d.  Rome  14  March  752.  He  succeeded 
Saint  Gregory  IIL  in  the  papal  chair  in  741  and 
at  his  death  was  followed  by  Stephen  II.  He 
exercised  a  powerful  influence  over  several  of 
the  Lombard  kings,  obtaining  the  restoration 
of  various  cities  and  territories  which  had  for- 
merly been  subject  to  the  papacy,  and  gave  his 
consent  to  the  setting  aside  of  the  Merovingian 
Childeric  III.  and  the  elevation  of  Pepin  the 
Short  to  the  French  throne  (752). 

Zacharias.    See  Zechariah. 

Zacher,  tsaH'er,  Ernst  Julius  August,  Ger- 
man philologist:  b.  Obemigk,  Silesia,  15  Feb. 
1816;  d.  Halle  23  March  1887.  He  was  edu- 
cated at  Berlin  and  Breslau  and  was  professor 
of  German  philology  in  Halle  1856-9,  and  1863- 
87  His  works,  which  are  greatly  prized  by 
students,  include:  'Ulfilas'  (Jothic  Alphabet 
and  the  Runic  Alphabet'  (1855);  <Gennan 
Proverbs'  (1852)  ;  'History  of  the  Palgravine 
Genoveva'  (i8(5o) ;  <Pseudo  -  Callisthenes' 
(1867),  dealing  with  the  Alexander  myth,  etc. 

Zack.    See  Keats,  Gwendoline. 

Zacynthus,  za-kin'thtis.    See  Zante. 

Zadkiel,  zad'kl-el,  (i)  According  to  Jewish 
legend  the  angel  of  the  planet  Jupiter.  (2)  A 
pseudonym  adopted  by  William  Lilly  (b.  1602; 
d.  1681),  the  astrologer.  (3)  The  name  as- 
sumed by  Richard  James  Morrison  (b.  1794;  d. 
5  Feb.  1874),  compiler  of  an  astrological  al- 
manac, begun  by  him  in  1830,  and  which  reached 
an  annual  sale  of  from  100,000  to  200,000  copies. 

Zadok,  za'd6k,  (i)  A  high  priest  of  Israel, 
contemporary  with  David.  (See  Sadducees.) 
(2)  A  personage  in  Dryden's  'Absolom  and 
Achitophel,'  intended  as  a  portrayal  of  Arch- 
bishop Sancroft. 

Zaf'farin  Islands,  a  group  of  three  islands 
lying  off  the  coast  of  Morocco,  near  the  Al- 
gerian frontier.  They  are  at  the  mouth  of  the 
Muluya  River  and  shelter  its  harbor.  They 
have  belonged  to  Spain  since  1848.  The  central 
island  is  fortified. 


Zaffre,  in  chemistry,  an  impure  oxide  of 
cobalt  containing  some  arsenic  and  made  by 
roasting  speiss  cobalt.  Used  in  place  of  smalt 
in  painting  on  cheap  glass  and  porcelain  ware. 

Za^azig,  za-ga-zeg',  or  Zakazik,  Egypt, 
the  chief  town  of  the  province  of  Sharkieh,  in 
the  delta  of  the  Nile,  on  the  Muizz  and  Fresh- 
water canals,  connected  by  rail  with  (^iro, 
Alexandria,  and  Suez,  40  miles  north-northeast 
of  Cairo.  The  great  nuitiber  of  factories,  with 
their  tall  chimneys,  and  the  structure  of  the 
houses,  give  the  place  a  European  appearance, 
and  testify  to  the  industrial  activity  which  pre- 
vails. Nearly  all  the  cotton  growh  in  the  east- 
ern Delta  is  sent  here  to  be  cleaned,  sorted,  and 
partly  spun  before  being  put  on  the  market 
The  town  is  also  a  centre  of  the  grain  trade, 
and  has  rapidly  increased  in  prosperity  and 
population  since  its  connection  with  Suez  by 
the  Fresh-water  Canal.  The  excavated  ruins 
of  ancient  Bubastis  are  in  the  vicinity.  Pop. 
about  3J,ooo, 

Zagoskin,  za-g6s'k!n,  Mikhail  Nikolaie- 
vitch,  Russian  author:  b.  government  of 
Penza  1789;  d.  Moscow  1852.  For  some  time 
he  held  a  post  in  the  department  of  mines  at 
St.  Petersburg.  His  comedy,  'The  Scapegrace,' 
was  praised  by  Prince  Tschakovski,  a  dramatist 
of  influence,  and  he  wrote  a  number  of  others 
which  had  some  success  but  were  deficient  in 
originality.  His  efforts  in  the  domain  of  his- 
torical fiction,  with  Scott  as  a  guide,  were  more 
worthy,  the  chief  being  <Yuri  Miloslavski' 
(1829).  There  were  half  a  score  of  others, 
their  subjects  derived  from  Russian  history  or 
legend.^  Their  patriotic  quality  assured  them 
an  audience  on  their  first  appearance,  and  that 
they  do  not  yet  lack  for  readers  is  shown  b> 
the  commencement  of  a  complete  edition  of  ha 
works  in  1898.  There  is  a  Russian  biography 
by  Aksakov  in  an  edition  of  selected  works  pub- 
lished in  1858. 

Zahin,  zam,  John  Augustus,  American 
educator:  b.  New  Lexington,  Perry  County,. 
Ohio,  14  June  1851.  He  was  graduated  at 
Notre  Dame  University  in  1871  and  entered  the 
Order  of  the  Holy  Cross  the  same  year.  Ap- 
pointed to  the  charge  of  the  scientific  depart- 
ment of  Notre  Dame  in  1874,  he  became  di- 
rector in  1875,  and  vice-principal  and  director 
of  studies  in  1876.  He  has  been  provincial  of 
the  Order  of  the  Holy  Cross  since  1897,  has 
lectured  extensively,  and  is  known  as  an  ad- 
vanced evolutionist.  His  publications  include: 
•Evolution  and  Dogma';  'Sound  and  Music'; 
'Catholic  Science  and  Catholic  Scientists'; 
'Scientific  Theory  and  Catholic  Doctrine' : 
'Science  and  the  Church' ;  etc. 

Zahn,  tsan,  Johann  Karl  Wilhelm,  German 
architect,  painter,  and  art  critic:  b.  Rodenberg 
Schaumburg,  2i  Aug.  1800;  d.  Berlin  22  Aug. 
1871-  He  became  professor  in  the  Academy  of 
Arts,  Berlin,  1829,  and  among  his  writings 
were:  'The  Most  Beautiful  Ornaments  and 
the  Most  Notable  Pictures  from  Pompeii,  Her- 
culaneum,  and  Stabije'  (1828-30)  ;  '(Jrnaments 
of  All  Classical  Periods  of  Art'  (1832-9). 

Zahn,  Theodor,  Germaii  theologian:  b. 
Mors,  Prussia,  10  Oct.  1838.  After  studying 
at  Basel,  Eriangen,  and  Berlin  he  became  pro- 
fessor of  theology  in  the  University  of  Got- 
tingen  in  1871.    He  filled  a  similar  chair  at  Kiel 
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in  1877,  at  Eriangen  in  1878,  at  Leipsic  in  1888 
and  in  1892  returned  to  Eriangen.  Among  his 
works  may  be  named:  <Marcellus  of  Ancyra* 
(1867);  <The  Shepherd  of  Hernias'  (1868); 
<Ignatius  of  Antioch'  (1873)  ;  <The  Acts  of  St 
John'  (1880) ;  'Cyprian  of  Antioch  and  the 
German  Story  of  Faust'  (1882)  ;  'Researches 
Into  the  History  of  the  New  Testament  Canon> 
(1881-93)  ;  'The  Gospel  of  Peter'  (1893)  ;  'In- 
troduction to  the  New  Testament'  (1807). 

Zahringen,  tsa'ring-en,  the  house  from 
which  the  reigning  grand-ducal  family  of  Ba- 
den (<i.v.),  Germany,  takes  its  origin.  The 
name  is  derived  from  the  castle  of  Zahringen, 
now  in  ruins,  in  the  village  of  that  name,  about 
two  miles  north  of  Freiburg  in  Baden.  The 
founders  of  the  family  were  from  the  8th  to 
the  loth  century  Counts  of  Breisgau,  but  the 
history  of  the  house  really  begins  with  Duke 
Bertofd  I.,  "the  Bearded,*  who  began  to  rule 
in  the  first  third  of  the  nth  century. 

Zaire,  za-e'ra,  Africa,  a  name  given  to  the 
Kongo  River  in  part  of  its  lower  course. 

Zakazik,  za-ka-zSk',  Egypt.     See  Zagazig. 

Zaleski,  zi-les'kl,  Bohdan,  Polish  poet:  b. 
Bohaterka  in  the  Ukraine  14  Feb.  1802 ;  d.  Ville- 
preux,  near  Paris,  31  March  1886.  He_  studied 
at  Warsaw  and  being  obliged  to  leave  his  coun- 
try after  the  revolution  of  1830,  he  went  to 
France.  Many  of  his  poems  depict  in  the  most 
vivid  manner  the  scenery  of  Poland.  His  chief 
works  are:  'The  Spirit  of  the  Steppes'  (1842)  ; 
'The  Most  Holy  Family' ;  and  collections  of 
shorter  poems. 

Zaleucus,  zi-lii'kiis,  the  legendary  law- 
giver to  the  Epizephyrian  Locrians,  the  Greeks 
who  colonized  Magna  Gnecia,  the  southwest  ex- 
tremity of  Italy.  He  is  supposed  to  have  flour- 
ished in  the  middle  of  the  7th  century  B.C.  and 
his  code  is  said  to  have  comprised  the  first 
written  laws  of  the  Greeks.^  According  to  tra- 
dition his  laws  were  exceedingly  severe. 

ZaUnski,  za-lin'ski,  Edmund,  "Louis  Gray? 
American  soldier  and  inventor:  b.  Kurnich, 
Prussian  Poland,  13  Dec.  1849.  Coming  to 
the  United  States  in  1853  with  his  parents,  who 
settled  at  Seneca  Falls,  N.  Y.,  he  was  educated 
at  the  Syracuse  High  School,  and  entered  the 
army  in  1864  as  volunteer  aid  on  the  staff  of 
Gen.  N.  A.  Miles.  He  was  appointed  second 
lieutenant  5th  United  States  Artillery  in  1866, 
and  captain  in  1887.  He  was  professor  of  mili- 
tary science  at .  the  Massachusetts  Institute  of 
Technology  1872-6,  and  was  graduated  in  1880 
from  the  United  States  Artillery  School  at 
Fort  Monroe  and  the  School  of  Submarine  Min- 
ing at  Willett's  Point,  N.  Y.  From  1883  to  1889 
he  devoted  himself  to  the  development  and  per- 
fecting of  a  pneumatic  dynamite  torpedo  gun. 
Among  his  inventions  are  an  intrenching  tool, 
a  ramrod  bayonet,  a  telescopic  sight  for  artil- 
lery and  a  system  of  range  and  position  finding 
for  sea-coast  and  artillery  firing.  He  retired 
from  active  service  in  1894.    See  Ordnance. 

Zalinski  Gun.    See  Ordnance. 

Zalokos'tas,  Georgios,  Greek  poet:  b. 
Syrrhako,  Epirus,  17  April  1805;  d.  Athens  3 
Sept.  1858.  An  ardent  patriot,  at  i6  he  fought 
in  the  insurrection  at  Missolonghi.  Greek  chil- 
dren are  taught  his  songs,  and  among  his  best- 
known  poems  are:     'Missolonghi';  'Armatoles 


and  Klepts' ;  'The  Entrance  of  Prevesa'; 
'Hours  of  Leisure' ;  'Marco  Bozzaris' ;  etc. 
Several  of  his  verses  have  been  translated  into 
Italian,  Spanish,  English,  German,  French,  and 
Russian.  His  'Poetical  Works'  were  published 
at  Athens  in  i860. 

Zahiski,  za  loos'ke,  Josef  Andrezei,  Polish 
prelate  and  scholar:  b.  Poland  1702;  d.  9  Jan. 
1774.  After  serving  for  three  years  at  Rome  as 
ambassador  to  Pope  Clement  XII.  he  was  made 
bishop  of  Kiev,  but  was  banished  to  Kaluga^  for 
his  opposition  to  the  Dissidents.  He  is  chiefly 
remembered  for  the  service  he  did  in  awaken- 
ing Polish  literature.  He  spent  his  fortune  in 
collecting  a  great  library,  which  he  bequeathed 
to  Poland,  but  which  was  taken  by  Russia  after 
the  partition,  and  formed  the  nucleus  of  the 
Imperial   Public  Library. 

Zama,  za'ma.  North  Africa,  the  name  of 
two  ancient  cities  about  30  miles,  apart,  100 
miles  southwest  of  Carthage,  now  represented 
by  Djiama  and  Sidi  Amor-Djedidi.  Both  claim 
tp  be  the  scene  of  the  victory  of  Scipio  Afri- 
canus  over  Hannibal,  which  decided  the  fate  of 
Carthage  202  b.c.  It  led  to  an  ignominious  peace 
which  closed  the  Second  Punic  War  aoi  B.c 
The  Romans  lost  about  2,000  killed  and 
wounded,  while  the  Carthaginians  lost  in  killed 
and  prisoners  over  40,000. 

Zamacois,  tha-ma-ko'es,  Eduardo,  Spanish 
artist:  b.  Bilbao,  Vizcaya,  1842;  d.  Madrid  14 
Jan.  1871.  He  was  a  pupil  in  Madrid  of  Balaca, 
Federico  de  Madrazo,  and  the  Academy;  in 
Paris  of  Meissonnier  and  Uie  Beaux-Arts;  and 
has  been  ranked  as  second  to  only  Fortuny 
among  Spanish  genre-painters  of  the  ipth  cen- 
tury. His  subjects  were  drawn  largely  from 
the  i6th  and  17th  centuries,  and  frequently 
treated  in  a  satirical  vein.  His  technical  fin- 
ish has  been  described  as  "almost  as  perfect  as 
Meissonnier's.*  Among  his  paintings  are:  'The 
Hunchback' ;  'Spanish  Recruits' ;  'The  Bull 
Fighters' ;  'Indirect  Taxes' ;  <A  Court  Jester 
of  the  i6th  Century' ;  'The  King's  Favorite* 
(1867);  'Cervantes  as  a  Recruit';  'The  Rival 
Confessors'  (1868);  'Return  to  the  Convent' 
(1869);  'The  Education  of  a  Prince'  (1870); 
'The  Puzzled  Musician.'  Very  many  of  his 
works  are  in  private  collections  in  the  United 
States. 

Zambales,  tham-ba'las,  Philippines,  a  prov- 
ince of  Luzon,  in  the  southwestern  part  of 
northern  Luzon ;  bounded  on  the  west  by  the 
China  Sea;  on  the  north  by  Lingayen  Gulf:  on 
the  east  by  Lingayen  Gulf,  and  the  provinces  of 
Pangasinan,  Tarlac,  and  Pampanga;  and  on 
the  south  by  Bataan;  length  120  miles;  width, 
28  miles  in  the  southern  part,  25  miles  in  the 
northern  part,  and  12  miles  in  the  central  part ; 
area,  2,160  square  miles ;  with  dependent  islands, 
2,210  square  miles.  A  chain  of  mountains  near 
the  eastern  boundary  parallels  the  coast;  and 
there  are  also  two  groups  of  peaks  but  a  few 
miles  inland  from  the  coast.  There  are  numerous 
short  rivers,  and  several  thermal  springs  in  the 
province.  The  chief  industry  of  the  province  is 
agriculture;  rice  and  wheat  of  superior  quality 
are  the  special  products;  sugar,  cotton,  tobacco, 
and  coffee  are  also  extensively  cultivated.  Next 
to  agriculture  in  importance  is  the  raising  of 
cattle,  horses,  carabaos,  and  hogs.  The  mechan- 
ical industries  are  very  limited  and  primitive; 
copper   and   coal   are    mined;    and   there   are 
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indications  of  iron.  The  forest  products  are 
valuable,  and  amber  is  collected  in  considerable 
quantities  on  the  coast.  There  are  but  few 
roads,  and  these  are  mostly  impassable  in  the 
rainy  season;  a  road  and  telegraph  line  par- 
allel the  coast  for  the  greater  part  of  the  dis- 
tance. Civil  government  was  established  in  Au- 
gust 1901,  and  the  provincial  governor  reported 
the  province  in  a  peaceful  and  prosperous  con- 
dition in  January  1902. 

Zambesi,  zam-be'ze,  or  Zambezi,  South 
Africa,  a  river  rising  in  Portuguese  West  Af- 
rica, in  lat.  11°  21'  3"  S.,  and  Ion.  24°  22' 
E.,  and  reaching  the  Indian  Ocean  at  Chinde 
and  Concei<;ao  in  Portuguese  East  Africa, 
opposite  Madagascar,  after  a  total  course 
of  1,650  miles,  of  which  the  middle  part  be- 
longs wholly  to  Rhodesia.  The  Victoria  Falls 
and  the  Kebrabasa  Rapids,  the  former  in  the 
west  of  RUodesia  and  the  latter  in  Portuguese 
East  Africa,  above  Tete,  are  regarded  as  divid- 
ing the  river  into  three  sections,  the  Upper, 
Middle,  and  Lower  Zambesi.  The  neighborhood 
of  the  source  has  an  altitude  of  about  S.ooo  feet, 
and  the  river  has  its  origin  in  a  deep  depression 
at  the  base  of  steep  undulations,  where  the 
•water  oozes  from  a  black  marshy  bog  and 
■quickly  collects  into  a  well-defined  stream.  An- 
other head-stream  of  the  Zambesi  is  the  Ka- 
"bompo,  which  rises  in  the  northwest  of  Rho- 
desia, about  lat.  11°  34'  S.,  and  Ion.  25°  17' 
E.,  also  at  an  altitude  of  5,000  feet,  and  in  a 
region  of  open  grassy  downs.  The  former 
stream,  at  first  known  as  Yambeshe  and  then  as 
Liambai  (Liambeshe),  flows  at  first  west  with 
a  southward  trend,  and  then  turns  south-south- 
east. Ten  miles  of  rapids  precede  the  Sapuma 
cataracts  (13°  7'  S.),  where  the  river  flows 
^through  a  narrow  rocky  fissure  into  a  pool 
of  considerable  extent."  At  about  14*  S.  it 
is  joined  by  the  Kabompo  from  the  northeast 
and  the  remaining  course  of  the  Upper  Zam- 
besi has  a  south  and  southeasterly  direction 
through  the  low-lying,  grassy  Marotse  country, 
and  is  marked  by  various  cataracts  and  rapids. 
Sesheki  is  a  place  of  some  importance  on  the 
left  bank,  near  where  the  river  begins  to  be 
■wholly  in  British  territory ;  and  a  short  distance 
farther  down,  opposite  Kazungula,  it  receives 
from  the  west  the  waters  of  the  large  tributary 
Kuanda.  In  about  18°  S.  there  are  the  cele- 
brated Victoria  Falls  (q.v.),  discovered  by  Liv- 
ingstone in  1855.  Here  the  broad  river  sud- 
denly plunges  into  a  transverse  chasm  400  feet 
deep  amidst  a  scene  of  tremendous  grandeur. 
The  gorge  just  below  and  in  full  view  of  the 
falls  is  spanned  since  1904  by  a  lofty  bridge 
■on  the  Cape  to  Cairo  Railway.  The  Middle 
Zambesi,  whose  direction  is  east,  northeast,  and 
again  east,  receives  the  Guay-Shangani  and  San- 
yati  from  the  south;  the  Kafukwe  and  Loang- 
wa  from  the  north,  the  latter  at  Zumbo,  where 
the  river  leaves  British  territory;  and  is  inter- 
rupted by  various  rapids  and  rocks,  especjally 
at  low-water,  the  Kebrabasa  Rapids  bemg  the 
first  impassable  obstacle  to  navigation  from  the 
mouth.  The  remaining  course  of  the  river 
(Lower  Zambesi)  has  been  described  as,  except 
for  the  Lupata  Gorge,  "merely  a  broad  ex- 
panse of  sand,  three  to  five  miles  wide,  with 
low,  reed- fringed  banks,  and  intersected  by 
numerous  shallow  streams.'  _  It  passes  the  town 
•of  Tete,  below  which  it  is  joined  on  the  right 


by  the  Mazoe,  and  after  passing  Sena  it  re< 
ceives  from  the  left  the  Shire  from  Lake  Ny- 
assa,  the  waterway  to  British  Central  Africa. 
It  enters  the  Indian  Ocean  by  several  mouths, 
of  which  the  Chinde  one  is  the  most  practicable. 
The  delta  covers  an  area  of  about  25,000  square 
miles,  and  commences  about  90  miles  from  the 
coast,  a  little  below  the  confluence  of  the  main 
stream  with  the  Shire.  The  river  drains 
an  area  estimated  at  600,000  square  miles. 
Its  basin  is  separated  from  that  of  the  Orange 
River  on  the  southwest  by  a  slight  water- 
shed, and  from  that  of  the  Limpopo  on  the 
south  by  a  mountain  range.  The  valley  of  the 
Zambesi  is  capable  of  immense  development  in 
the  way  of  trade.  The  Portuguese  government 
has  long  exercised  sway  for  300  miles  from  the 
mouths  of  the  river,  and  by  the  international  ar- 
rangement of  June  i8gi  the  river  from  the  coast 
to  the  confluence  of  the  Loangwa  is  recosmized 
as  being  in  Portuguese  territory.  The  Zambesi 
and  its  affluents  are  now  free  to  the  flags  of  all 
nations.  The  Upper  Zambesi  was  first  explored 
by  Livingstone,  who  reached  the  Liambai  in 
1851. 

Zambesia,  zam-be'zhi-a,  one  of  the  three 
districts  of  Portuguese  East  Africa,  and  a  name 
popularly  applied  to  the  regions  in  Rhodesia 
divided  by  the  Zambesi,  and  known  respectively 
as  North  and  South  Zambesia.  See  East  Af- 
rica, Portuguese;  Rhodesia. 

Zamboanga,  tham-bo-an'ga,  Philippines, 
(i)  town,  capital  of  the  comandancia  of  Zam- 
boanga; on  the  southern  coast,  17  miles  across 
the  strait  from  Isabela.  It  was  founded  in 
1635  as  a  base  of  operations  against  Moro  pi- 
rates; shortly  before  the  American  occupancy 
of  the  islands  it  was  almost  entirely  destroyed 
by  fire,  partly  by  the  Spaniards  and  partly 
by  the  Filipinos;  since  then  it  has  been  rebuilt. 
Many  of  the  houses  are  of  stone,  and  the  town 
contains  a  fort,  the  Castle  of  San  Felipe,  a 
cathedral,  and  a  public  hospital.  It  is  connected 
with  Manila  by  steamer,  and  is  the  chief  mar- 
ket in  the  southern  part  of  the  archipelago  for 
hemp,  copra,  and  gutta  percha.  (2)  Comandan- 
cia of  Mindanao,  forming  the  western  peninsula 
of  that  island;  bounded  on  the  north  by  Dapi- 
tan,  on  the  south  by  the  Celebes  Sea  and  Basil- 
an  Strait,  on  the  east  by  Cotabato,  and  on  the 
west  by  tiie  Sulu  Sea ;  length  from  northeast  to 
southwest  103  miles,  and  from  east  to  west 
along  the  northern  boundary  94  miles;  area, 
3>358  square  miles ;  with  dependent  islands,  3486 
square  miles.  The  main  mountain  range  ex- 
tends west  and  then  southwest  from  the  north- 
eastern boundary;  another  range  traverses  the 
Banganinan  or  Flecha  peninsula.  The  climate 
is  the  best  in  the  Philippines,  the  temperature 
varying  but  a  few  degrees.  Agriculture  and 
stock  raising  are  the  more  important  industries ; 
rice,  hemp,  cotton,  coffee,  sugar,  cocoanuts  are 
cultivated ;  and  cloves  and  nutmegs  and  vege- 
tables are  also  among  the  valuable  products 
of  this  province.  Cattle,  horses,  and  nogs  are 
raised.  There  is  an  abundance  _  of  valuable 
woods,  particularly  teak  and  juniper;  several 
saw  mills,  cocoanut  mills,  and  small  susrar  mills 
are  in  operation,  but  the  mechanical  industries 
are  almost  entirely  for_  supplying  home  de- 
mand. There  are  indications  of  coal  and  gold, 
but  no  mining.  There  are  no  roads  except  neat 
the  towns. 
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Zambo'ni's  Pile,  in  electricity,  a  dr^  vol- 
taic pile  or  battery  invented  by  Zamboni.  Pa- 
per silvered  on  one  side  is  damped  and  coated 
on  the  other  with  man^nese  dioxide;  half  a 
dozen  of  these  sheets  being  superposed  to  save 
time,  disks  are  punched  out,  and  i,ooo  to  2,000 
single  sheets  are  compressed  in  a  glass  tube 
with  metal  caps  and  knobs  at  the  ends.  Such  a 
pile  will  charge  a  Leyden  jar,  though  it  will 
not  give  shocks  or  sparks. 

Zam'ia,  a  genus  of  Cycadacea.  (See  Cv- 
CADS.)  In  aspect  the  species  partly  resemble 
palms,  and  partly  tree  ferns;  m  affinity  they 
are  nearer  the  latter  than  the  former,  but  rise 
considerably  above  them  in  organization.  They 
are  natives  of  tropical  America,  tropical  Asia, 
the  Cape  of  Good  Hooe,  and  Australia.  Z.  caf- 
fra  is  the  bread-tree  Zamia.  It  is  six  or  seven 
feet  high,  and  is  a  native  of  southeastern  Af- 
rica, where  the  Kaffirs  and  the  Hottentots  make 
cakes  of  the  pith  after  it  has  putrefied.  Z.  spi- 
ralis has  many  smooth  leaflets,  with  a  few  spines 
at  the  tip.  It  grows  in  Australia,  where  the 
natives  eat  the  fruit.  The  stems  of  Z.  tenuis 
and  Z.  furfuracea,  and  the  seeds  of  Z.  integri- 
folia  or  pumila,  in  the  West  Indies,  yield  arrow- 
root. The  Florida  Indians  call  the  last  "coon- 
tie,*  and  manufacture  flour  from  the  rhizomes. 
It  grows  in  the  everglades  of  Florida,  and  has 
large  tubers  of  the  shape  and  size  of  parsnips, 
which  are  rough  and  gray  on  the  outside,  but 
are  white  internally.  The  tubers  are  pounded  to 
a  pulp,  in  a  log  mortar,  and  washed  in  a 
straining  cloth,  the  abundant  starch  of  the 
coontie  passing  through  and  settling  in  a  deer- 
hide.  This  process  rids  the  plant  of  an  acrid 
poisonous  principle  which  is  carried  away  by 
the  water.  The  Federal  armies  lost  a  number 
of  men  during  the  Civil  War,  who  ate  the  root 
h)  its  crude  poisonous  state.  The  sediment,  or 
starch  left  in  the  deerskin  after  straining,  is 
fermented  and  dried,  and  becomes  a  yellowish- 
white  flour  ready  for  use,  which  has  long  been 
a  staple  food  of  the  Seminoles.  The  coontie 
starch,  when  extracted  in  proper  mills,  is  finer 
and  whiter  than  the  Indian  product,  and  is 
called  Florida  arrow-root.  It  is  nutritious,  and 
makes  excellent  puddings,  and  the  like. 

Zamojski,  zi-moi'ske,  an  ancient  family  of 
Poland,  whose  most  distinguished  members  have 
been  Jan  Zamojski,  statesman  and  general  (b. 
Skokow,  palatinate  of  Chelm,  I  April  1541 ;  d. 
near  Skokow  3  July  1605).  He  was  educated  at 
Paris,  Strasburg,  and  Padua,  and  in  1564  was 
elected  rector  of  the  university  at  Padua.  In 
1565  he  returned  to  Poland,  and  upon  the  death 
of  King  Sigismund  Augustus  in  1572,  succeeded 
in  so  organizing  the  equestrian  order,  that  in 
the  diet  ot  1573,  held  at  Warsaw,  Henry  of 
Anjou  (afterward  Henry  III.  of  France)  was 
chosen  king  of  Poland.  Upon  the  abandonment 
of  Poland  by  Henry,  a  party  of  nobles  elected 
Maximilian  II.  of  Austria,  and  he  was  pro- 
claimed king  by  the  primate;  but  the  party 
■  hostile  to  the  house  of  Austria  chose  Stephen 
Bathori  (q.v.),  who  marched  rapidly  to  Cra- 
cow, and  was  there  crowned.  Zamojski,  the 
leader  of  this  movement,  was  made  grand 
chancellor  of  the  kingdom.  In  1580,  during  the 
war  with  Russia,  Bathori  appointed  him  com- 
mander of  the  principal  army,  with  the  title 
of  hetman-  and  in  1582  he  negotiated  the  peace 
by  which  Livonia,  Esthonia,  and  Novgorod  were 


ceded  to  Poland.  After  the  death  of  Bathori 
in  1586,  he  might  have  secured  the  crown  for 
himself;  but  he  used  his  influence  in  favor  of 
Sigismund  III.,  son  of  the  king  of  Sweden, 
defeated  the  army  of  the  opposing  claimant,  the 
Archduke  Maximilian,  at  Cracow,  pursued  him 
into  Silesia,  and  took  him  and  his  forces  pris- 
oners. From  1590  to  1597  he  was  engaged 
in  a  constant  series  of  wars;  and  while  Sigis- 
mund, with  whom  he  was  no  favorite,  did 
not  concern  himself  about  the  condition  of  the 
kingdom,  he  almost  alone  maintained  the  integ- 
rity of  the  state,  fighting  successfully  against 
the  Turks,  Tartars,  and  Cossacks,  and  often- 
times supporting  the  army  from  his  private  for- 
tune. Zamojski  was  not  only  a  great  states- 
man and  general,  but  a  munificent  patron  of 
literature  and  the  sciences.  He  founded  New 
Zamosc,  which  came  to  be  regarded  as  one  of 
the  strongest  fortresses  of  Poland,  and  estab- 
lished there  an  academy  and  a  famous  printing 
press.  He  wrote  'Testamentum  Joannis  Za- 
mori>  (1606),  and  many  letters  of  his  are  to 
be  found  in  Lunig's  <Literae  Procerum  Euro- 
pae.*  Jan  Zamojski,  general,  grandson  of  the 
preceding  (b.  1626;  d.  Warsaw  2  April  i66s). 
He  participated  in  the  campaign  of  1051  against 
the  Cossacks,  was  made  palatine  of  Sandomir, 
and  was  very  conspicuous  in  the  following  wars. 
In  1659  he  was  at  the  head  of  the  army  which 
acted  in  the  Ukraine  against  the  czar  of  Rus- 
sia. Andrzej  Zamojski,  statesman  (b.  Bie- 
zun  1 716;  d.  Zamosc  10  Feb.  1792)-  He  en- 
tered the  military  service  of  Saxony,  went  back 
to  Poland  in  1754  and  was  made  marshal  of  the 
palatinate   of    Smolensk.    In    1760   he   emanci- 

fiated  his  serfs,  and  on  the  accession  of  Stanis- 
as  Augustus  was  appointed  grand  chancellor. 
In  1776,  at  the  request  of  the  diet,  he  drew  up 
a  code  of  laws,  which  was  printed  under  the 
title  of  "Zbior  praw  sgdowych"  (1778).  The 
liberal  character  of  the  code,  especially  its  pro- 
vision for  a  general  measure  of  emancipation, 
aroused  against  it  so  great  a  hostility,  that  in 
the  diet  of  1780  it  was  not  permitted  to  be 
read,  but  it  was  adopted  in  1791.  Andrzej 
Zamojski,  statesman,  grandson  of  the  preceding 
(b.  2  April  1800;  d.  Cracow  29  Oct.  1874).  He 
studied  at  Geneva  and  Edinburgh,  entered  the 
Polish  civil  service  in  1823  and  was  minister  of 
the  interior  of  the  revolutionary  government 
in  1831.  He  later  introduced  steam  navigation 
on  the  Vistula,  but  as  the  head  of  an  impor- 
tant agricultural  association  incurred  the  sus- 
picion of  the  Russian  government.  The  associ- 
ation was  suppressed  in  1862  and  Zamojski  ban- 
ished. 

Zantora,  tha-mo'ra,  Antonio  de,  Spanish 
dramatist:  b.  Madrid  about  1660;  d.  there  be- 
fore 1744.  He  was  a  court  officer  during  the 
reign  of  Philip  V.  and  also  held  a  secretaryship 
in  the  department  of  Indian  affairs.  He  wrote 
a  number  of  dramas  which  were  highly  esteemed 
by  his  contemporaries.  He  imitated  the  style 
of  Calderon,  but  rarely  attained  the  poetic 
beauty  of  that  author;  the  best  of  his  dramas, 
however,  show  skilful  development  of  charac- 
ter. Among  the  most  noteworthy  are  <Maza- 
riegos  y  Monsalves';  'Cada  uno  es  Linaje 
Aparte* ;  <E1  hechizado  por  fuerza,'  a  comedy 
produced  in  Spain  in  modem  times;  and  *El 
Convidado  de  Piedra,'  on  which  is  based  th« 
libretto  of  the  opera  of  *Don  Juan.> 
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Zamora  y  Coronado,  i  kd-rd-na'fho,  Jose 
Maria,  Central  American  jurist:  b.  Cartago, 
Costa  Rica,  1785;  d.  Cuba  after  1846.  He  was 
educated  in  Spain  and  on  his  return  from  there 
held  important  judicial  and  civil  posts  in  both 
Porto  Rico  and  Cuba.  He  published  <Registro 
de  la  legislacion  ultramarina'  (6  vols.  1844-8), 
a  work  of  much  historical  value  on  account 
of  its  being  a  collection  of  laws  and  regulations 
pertaining  to  the  Spanish-American  colonies. 

Zamora,  Spain,  a  city  in  Leon,  capital  of 
a  province  of  the  same  name,  140  miles  north- 
west of  Madrid,  on  a  rocky  hill  on  the  right 
bank  of  the  Douro,  here  crossed  by  a  ftne 
bridge.  It  has  interesting  mediaeval  buildings, 
and  is  the  see  of  a  bishop;  the  cathedral  is  a 
Gothic  structure,  completed  about  1174,  but 
partially  modernized  in  the  Corinthian  and  Do- 
ric styles.  Zamora  as  a  fortified  town  played 
an  important  part  in  early  Spanish  history,  and 
is  renowned  for  the  successful  defense  which 
it  made  against  the  Moors  in  939  A.D.  Pop. 
about  18,000. 

Zamora,  Venezuela,  an  interior  north- 
western state  bounded  by  Lara,  Miranda,  Boli- 
var, and  Los  Andes.  The  capital  is  Guanare 
(q.v.).  Area,  25,212  square  miles.  Pop.  246,- 
676. 

Zamosc,  za'mosch,  Russian  Poland,  a  for- 
tified town  in  the  province  of  Lublin,  on  the 
Wieprz,  50  miles  southeast  of  the  town  of 
1  ublin.  It  was  laid  out  in  1588  in  the  Italian 
style  by  Jan  Zamojski,  and  all  its  houses  have 
arcades.  Its  fine  castle,  the  four  churches,  the 
arsenal,  and  the  town-house  are  the  chief  build- 
ings. The  manufacture  of  furniture  is  the  prin- 
cipal  industry. 

Zamouse,  z5-moos',  the  West  African  buf- 
falo (q.v.). 

Zampa,  zan-pa,  Ou  la  Fianc£e  de  Marbre, 
an  opera  comique  by  the  French  composer,  Louis 
Joseph  Ferdinand  Herold  (q.v.),  first  produced 
in  1831. 

Zampieri,    dzam-pe-a're,    Domenico.     See 

DOMENICHINO. 

Zanardelli,  Giuseppe,  joo-sep'p6  dza-nar- 
del'le,  Italian  statesman:  b.  Brescia  29  Oct. 
1826.  After  study  at  Pavia,  he  was  a  volunteer 
in  the  war  of  1848,  then  was  for  a  time  in  jour- 
nalism and  gave  lectures  on  law,  but  was  forced 
by  the  Austrian  officials  to  discontinue  them. 
Elected  deputy  in  1859,  he  held  various  admin- 
istrative posts,  in  1876  became  minister  of  pub- 
lic works,  and  in  1878  of  the  interior.  From 
1881  to  1883  he  was  minister  of  justice,  and 
from  1887  to  1891  again  held  that  portfolio. 
During  the  latter  period  of  service  he  issued 
the  penal  code  and  commenced  a  reform  in  the 
magistracy.  He  was  president  of  the  Cham- 
ber of  Deputies  in  1892-4,  in  1897  was  again 
chosen,  in  December  1897  accepted  the  portfolio 
of  justice  for  a  third  time,  but  withdrew  in 
May  1898,  once  more  to  become  president  of  the 
Chamber.  This  post,  too,  he  relinquished,  to 
identify  himself  with  the  opposition,  and  at 
the  fall  of  the  Saracco  cabinet  in  February  1901 
was  able  to  form  an  administration  with  the  aid 
of  the  extreme  left  He  was  an  orator  of  high 
rank,  a  steadfast  Liberal,  and  the  recognized 
leader  of  the  constitutional  left. 

Zandeh.  zan'di.     See  Nyam-Nyam. 


Zane,  zan,  Ebeneser,  American  pioneer:  b 
Berkeley  County,  Va.,  7  Oct.  1747;  d.  Wheelii.f. 
W.  Va.,  181 1.  Of  Danish  descent  he  made  the 
first  permanent  settlement  on  the  Ohio  River  in 
1770,  on  the  site  of  the  present  city  of  Wheel- 
ing, building  there  a  block  house  called  Fort 
Henry,  whence  he  repelled  several  Indian  as- 
saults during  the  Revolutionary  War.  He  was 
a  disbursing  officer  under  Lord  Dunmore ;  held 
several  military  and  civil  offices,  and  attained 
the  rank  of  colonel.  The  land  where  the  city 
of  Zanesville,  Ohio,  now  stands,  formed  a  por- 
tion of  his  property,  and  he  assisted  John  Mc- 
Intire  in  laying  out  that  town  in  1799.  The 
locality  was  called  by  them  Westboum,  and  the 
present  name  was  not  adopted  till  1802. 

Zanella,  Giacomo,  ja'ko-mo  dza-neila, 
Italian  poet:  b.  Chiampo  (Vicenza)  1820;  d. 
Vicenza"  17  May  1888.  After  studying  for  the 
priesthood  at  the  Vicenza  seminary,  he  became 
professor  there  of  philosophy  and  Italian  liter- 
ature. Having  held  posts  in  lyceums  at  Venice, 
Vicenza,  and  Padua,  he  was  made  professor  of 
Italian  literature  in  the  University  of  Padua 
in  1866,  and  in  187 1-2  was  rector  of  the  UiJ- 
versity.  His  work  is  noted  for  beauty  of  style 
and  mastery  of  form ;  his  most  popular  poem 
being  'La  Conchiglia  Fossile*  (The  Fossil 
Shell).  His  first  volume  of  poems,  'Verses,' 
appeared  in  1868,  and  was  followed  by  several 
others.  Among  his  poetic  tales  are:  'The  Lit- 
tle Calabrese'  (1870),  and  'Robin  Redbreast' 
(1881).  He  published  also  some  volumes  of 
prose,  including  'On  Italian  Literature  in  the 
Last  Century*  (1885). 

Zanesville,  Ohio,  city,  county-seat  of 
Muskingum  County,  on  the  Muskingum  River 
at  the  confluence  of  the  Licking,  and  on  the 
Baltimore  &  O.,  the  Cincmnati  &  M.  V.,  the 
Ohio  &  L.  K.  branch  of  the  Baltimore  &  O.,  the 
Ohio  River  &  W.,  the  Wheeling  &  L.  R,  ttie 
Zanesville  &  W.,  and  the  Zanesville,  M.  &  P. 
R.R.'s,  and  on  the  Columbus,  Newark  &  Zanes- 
ville Interurban  Electric  Railroad.  The  town 
was  originally  founded  by  Jonathan  Zane  and 
John  Mclntire  in  1799.  The  city  is  situated  in 
the  midst  of  a  fertile  agricultural  region,  and 
near  the  city  are  extensive  deposits  of  coal,  clay, 
and  limestone. 

Principal  Buildings,  etc. —  The  chief  build- 
ings include  the  New  Masonic  Temple,  the  Peo- 
ple's Saving  Bank  building,  Soldiers  and 
Sailors'  Monumental  building,  Schultz  Opera 
House,  Weller  Opera  House,  County  Court- 
house, Schultz  office  building.  Zanesville  High 
School.  Clarendon  Hotel  building,  and  City 
Market  House. 

Manufactures. —  Manufacturing  began  early 
in  Zanesville,  and  was  rapidly  increased  owing 
to  the  excellent  water-power  furnished  by  the 
Muskingum  River,  and  the  tow  price  of  fuel. 
The  manufactures  are  varied  and  consist  of 
the  largest  tile  works  in  the  world,  potteries, 
agricultural  implements,  bent  wood  works, 
breweries,  brick-yards,  coffin  factories,  foundries, 
flouring  mills,  glass  houses,  leather  tanneries, 
machine-shops,  mining  tool  factory,  tube  works, 
and  woolen  mills,  etc.  The  employment  list 
numbers  nearly  6,000  persons. 

Banks,  Churches,  Schools,  etc.— The  city 
has  four  national  banks,  with  a  capital  of 
$650,000;  there  are  also  two  state  banks  and 
seven  savings  banks;  there  are  31  churrh^s.  in- 
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eluding  nearly  all  the  leading  denominations,  of   foreign   affairs  by   Prince  Alexander,   and 

There  are  44  secret  societies.    The  city  has  a  again  held  the  post  of  premier  1883-4.    Later  he 

very  complete  school  system,  there  being  17  pub-  became  the  enemy  of  Alexander  and  the  head 

■ic  schools,  the  Zanesville  Business  College,  two  of  the  pro-Russian  party.    On  the  night  of  20 

Roman    Catholic    parochial    schools,    besides    a  Aug.  i^  Zankoff  with  a  party  of  fellow-revoiu- 

fiigh  school,  a  Roman  Catholic  academy,  and  a  tionists  broke  into  Prince  Alexander's  palace  and 

Lutheran  parochial  school.    The  Mclntire  Chil-  forced  him  to  resign.    Zankoff  then  became  a 

•dren's  Home  was  endowed  by  the  estate  of  John  member  of  the  provisional  government 
Mclntire.  Zanotti,  dza-not'te,  or  Cavuzoni  Zanotti, 

Government,  #/c.— The  organization  of  the  Giovanni   Fietro,   j6-van'ne   pe-a'tro,   Italian 

city  under  the  Ohio  Code  consists  of  a  mayor,  artist:  b.  Paris  1074;  d.  Cortona  1765.    He  was 

three  members  of  the  board  of  public  service,  a  pupil  of  Lorenzo  Pasinelli  at   Bologna,  and 

who  also  constitute  the  board  of  health;  two  became  a  good  designer  and  colorist,  and  an 

members  of  the  board  of  public  safety,  appointed  adept  in  chiaroscuro.    For  churches  at  Bologna 

by  the  mayor;  joint  city  and  county  board  of  he  executed  several  altar-pieces,  among  the  chief 

workhouse  directors,  appointed  by  the  mayor;  ^^lax  of  'The  Incredulity  of  St  Thomas*  in  the 

and  a  police  judge.    The  city  has  a  municipal  church  of  that  saint    There  is  also  in  the  Palaz- 

water    plant    and    a    municipal    hospital.    Pop.  ^q  Pubblico  a  large  picture  by  him  of  <The  Ara- 

(1910)  28,026.  Florence  C.  Hysek,  bassadors  of  Rome  Swearing  Fidelity  to  the  Bo- 

Secretary    Post-OMce    Executive    Department,  lognese.'     At  Cortona,  where  he  long  resided, 

ZanesvilU.  he   distinguished  himself  by   such  pictures   for 

Zang'will,  Israel,  British  author:  b.  Lon-  churches  as  < Christ  Appearing  to  Mary  Magda- 

don  1864.    He  was  educated  at  the  Jews'  Free  lene>    and    'Christ   Carrying  His   Cross.*      He 


tablished  'Ariel,  or  the  London  Puck,>  a  bril-  Zante,  zan'te,  or  Zacyntfaus,  Greece,  one 
liant  but  short-lived  periodical,  and  soon  made  of  the  Ionian  Islands,  in  the  Mediterranean, 
his  reputation  by  his  essays,  works  in  fiction,    between  eight  and  ten  miles  south  of  Cepha- 


its  able  critiques.    Some  of  these  essays  were  miles.    It  has  the  form  of  an  irregular  oblong, 

fathered  into   a  volume  of  that  title  in   1896.  indented  with  a  deep  bay  at  its  southeast  ex- 

ome  of  Zangwill's  best  fiction  deals  with  Jew-  tremity.    The   western  half   is   hilly,   rising   to 

ish  types  and  subjects,  as  in  'Dreamers  of  the  2,500  feet,  and  the  west  coast  exhibits  limestone 

Ghetto>  (1898),  with  its  semi-historical  pictures  cliffs.     The   east  coast  has  a   harbor,   within 

of  Heine,  Spinoza,  Uriel  (Gabriel)  Acosfa,  and  which  is  situated  the  town  of  Zante  [pop.  (1896) 

others.    He  lectured  in  Great  Britain,  Ireland,  14,906]  a  thriving  and  well-built  place,  the  see 

Palestine,  Holland,  and  the  United  States,  and,  of  a  Greek  protopapas,  and  of  a  Roman  Cath- 

as  a  prominent  Zionist  gave  addresses  in  con-  olic  bishop.     Part  of  the  island  consists  of  an 

nection   with   that   movement  and  the  applica-  extensive    fertile  plain,   having   the   appearance 

lion  to  it  of  the  Baron  de  Hirsch  millions.    His  of  one  continued  vineyard,  with  a  few  patches 

literary  work  is  in  a  style  of  much  distinction,  under  cereals  or  pasture.    The  prevailing  rocks 

with  frequent  touches  of  irony.    Among  his  far-  are  calcareous ;  gypsum  appears  in  various  parts, 

ther   volumes  are:     'Children   of  the   Ghetto'  and   its   pitch-wells   are   famous.     Earthquakes 

(1892);  'Ghetto  Tragedies'  (1893);  'They  That  frequently  occur.     The  staple  export  of  Zante 

"Walk   in   Darkness'    (1899);    'The   Mantle  of  is  currants.     The  other  chief  exports  are  oil, 

Elijah*   (1900);  'The  Grey  Wig*   (igo.O;  'The  soap,  and  a  little  wine;  pomegranates,  melons, 

Celiliaies'  Club*    (1904)  ;  and   'Blind  Children*  peaches,  oranges,  citrons,  and  other  fruits  are 

(1903).   a   collection   of   his   verses.    The   play  grown,   but   Uie   corn   raised   scarcely   supplies 

which   he  constructed    (under   the   same   title)  three  months'  consumption.    Goats  are  the  only 

from  his  'Merely  Mary  Ann*  (1893),  was  more  live  stock.     The  island   forms  a  nomarchy  of 

successful  (1904)  than  the  dramatization  (1899)  the  kingdom  of  Greece,  since  1864;  it  is  men- 

«f  'Children  of  the  Ghetto'  or  the  one-act  "The  tioned  by  Homer,  and  was  formerly  an  inde- 

Moment    of    Death'     (1900).     'Six     Persons*  pendent    state   which   successively   came   under 

(1892)  was  well  received  in  England.  Macedonian,    Roman,   and   finally   Greek   rule. 

Zangwill,  Louis,  Engl-sh  author,  brother  Pop-  about  50,000. 

of  I.  Zangwill  (q.v.) :  b.  Bristol  25  July  1869.  Zanzalians.    See  Jacobftes. 

At  first  a  journalist  he  later  took  up  literature  Zanzibar,  zan-zi-bar'.  East  Africa,   (i)   A 

^v  *  ??^T°5;"^L"«  '^'H^H,^''«^*,^.?r'f„-  .former   sultanate   comprising   the   whole   coast 


tnankmd     (1902)  ,  etc.  i„  jg^^  ^^^  divided  between  British  East  Africa 

Zankoff,  zan'kof,  Dragan,  Bulgarian  poll-  and  (Jerman  East  Africa;  while  the  island  and 

tician:  b.  Sistova  1827.    He  studied  at  the  uni-  town   of   Zanzibar,   and   the   island   of   Pemba 

versifies  of  Odessa,  Kiev,  and  Vienna,  and  en-  became  a  British  protectorate;  joint  area  1,020 

tering  the  service  of  Turkey,  became  secretary  square  miles;  pop.  est.  250,000.     (2)  The  island 

to  the  Pasha  of  Rustchuk,  Bulgaria.    In  1880  of  Zanzibar  with  an  area  of  600  square  miles, 

he  was  made  premier  of  Bulgaria  and  minister  is  very  fertile  and  well  cultivated,  being  espe- 
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iJally  suited  for  the  cultivation  of  cloves,  sugar, 
«oflfee,  cocoa,  and  various  spices,  of  which  there 
is  a  considerable  export.  The  heterogeneous 
population  estimated  at  200,000  includes  Eu- 
ropeans, Arabs,  half-caste  Portuguese  from  the 
Malabar  coast  of  India,  and  the  Suahilis  from 
the  mainland.  (3)  Zanzibar,  the  chief  town 
(pop.  100,000)  on  the  west  side  of  the  island, 
is  the  centre  of  trade  for  the  eastern  seaboard 
of  Africa,  and  of  missionary  and  exploring 
work  for  the  interior. 

Zi^lya,  za'pol'yo,  John,  king  of  Hungary: 
b.  about  1487;  d.  1540.  After  the  death  of 
Louis  II.  at  Mohdcs  (1526)  he  was  elected 
king  of  Hungary  by  the  National  party,  having 
previously  been  voivode,  or  prince,  of  Transyl- 
vania. The  crown  was  contested  by  Ferdinand 
of  Austria,  who  was  at  first  so  successful  as  to 
compel  Zapotya  to  flee  to  Poland.  But  the 
latter,  with  Turkish  assistance,  by  1529  had 
subdued  a  great  part  of  Hungary,  together  with 
the  capital  city  of  Buda,  as  well  as  Transyl- 
vania. The  kmgdom  was  divided  between  Za- 
polya  and  Ferdinand  in  1538  by  the  treaty  of 
Grosswardein. 

Zappi,  Giovanni  Batista  Felice,  j6-van'ng 
ba-tes  ta  fa-le'cha  zap'pe,  Italian  poet:  b. 
Imola  18  March  1667;  d.  Rome  30  Aug.  1719. 
After  a  legal  training  at  Bologna,  he  went  to 
Rome,  where  he  gained  a  brilliant  reputation 
as  jurisconsult  and  poet.  He  assisted  in  estab- 
lishing the  Academy  of  Arcadians,  in  which  he 
held  the  name  Tirsi  Leucasio.  His'  verse 
abounds  in  fantastic  adornments.  A  collection 
of  it  appeared  in  1776,  and  it  has  been  otherwise 
published,  both  separately  and  in  association 
with  that  of  his  Arcadian  colleagues.  He  re- 
ceived the  patronage  of  Pope  Clement  XI. 

Zara,  za'ra,  Ital.  dza'ra,  Austria,  a  seaport 
town,  capital  of  Dalmatia,  on  a  promontory, 
which  was  converted  into  an  island  by  cutting 
through  the  narrow  isthmus  which  formerly 
connected  it  with  the  mainland,  70  miles  north- 
west of  Spalatro.  It  was  a  fortress  till  1873, 
and  still  has  four  gates  and  mediaeval  ramparts, 
the  latter  now  converted  into  a  public  prom- 
enade. It  has  steep  and  narrow  streets;  sev- 
eral squares;  an  ancient  and  interesting  cathe- 
dral, in  the  Lombard  style;  several  other 
churches;  a  town-house;  a  lyceum,  gymnasium, 
archiepiscopal  seminary,  normal  and  other 
schools;  a  civil  and  a  military  hospital;  and 
a  capacious  but  somewhat  shallow  harbor,  ad- 
mitting warships  of  medium  size.  It  has  manu- 
factures of  rosoglio,  maraschino,  and  glass,  and 
some  trade.  _  Zara  has  stood  many  sieges,  partic- 
ularly one  in  1202.  when  it  was  taken  by  the 
Venetian  doge  Dandolo,  with  the  assistance  of 
the  French  crusaders;  and  another  in_  1346, 
when  it  was  taken  by  Marino  Faliero  in  the 
face  of  a  large  Hungarian  army.  Pop.  aboui 
35.000. 

Zarate,  thar-a'ta.  Antonio  Gil  y,  Spanish 
dramatic  poet:  b.  San  Lorenzo  de  I'Escurial, 
Spain,  1795;  d.  i860.  He  was  educated  in  Paris; 
and  on  his  return  to  Spain  became  professor 
of  physics  in  Granada.  He  afterward  wrote 
dramas  notable  for  striking  situations,  lively 
dialogue,  and  elegant  versification ;  among  them 
are:  'Blanche  of  Bourbon>  (1835);  'Guzman 
the  Brave' ;  <The  Czar  Demetrius.*  He  also 
published  a  history  of  Spanish  literature. 


Zarate,  Aunutin  de,  Spanish  historian:  b. 
about  1492;  d.  Madrid  about  1560.  After  hold- 
ing for  15  years  the  office  of  comptroller  of  Cas- 
tile he  accompanied  Nunez  Vela,  viceroy  of 
Peru,  to  South  America  in  1543,  and  while 
there  was  not  only  an  eye  witness  of  many 
historical  events  of  importance,  but  made  a 
close  study  of  Peru  and  its  annals.  On  the 
fall  of  Gonzalo  Pizarro  he  returned  to  Spain 
and  in  1555  published  <Historia  del  descubri- 
mento  y  conquista  de  la  provincia  del  Peru* 
(History  of  the  Discovery  and  Conquest  of  the 
Province  of  Peru).  There  have  been  many  later 
editions  of  this  most  valuable'  work,  and  it  has. 
been  translated  into  French  and  Italian. 

Zarathusbtra,  zS-rS-thoosh'tra.    See  Zobo- 

ASTE8. 

Zar'atite,  an  emerald-grreen  incrustation 
usually  on  chromite.  It  is  a  hydrous  basic  car- 
bonate of  nickel.  Its  best  known  locality  is  at 
Texas,  Pennsylvania.  It  is  often  called  •emer- 
ald nickel.* 

Zaree'ba.    See  Zekiba. 

Zarit'zin,  Russia.    See  Tsakitsyn. 

Zarlino,  Giuseppe,  joo-sep'pe  dzar-le'no, 
Italian  composer:  b.  Qiioggia,  near  Venice 
1520;  d.  Venice  14  Feb.  1590.  He  became  a 
Franciscan  in  1537  and  in  1541  went  to  Venice 
to  study  music  with  Willaert.  In  1565  he  was 
appointed  choir  master  of  Saint  Mark's,  Venice, 
and  continued  in  that  position  till  his  death.  He 
was  especially  famous  for  the  music  he  com- 
posed to  be  performed  on  the  occasion  of  the 
victory  of  Lepanto.  He  determined  the  rela- 
tions of  the  tones  and  semi-tones  more  precisely 
than  had  previously  been  done,  and  on  this  subr 
ject  wrote  'Instituzioni  armoniche'  (1562-73). 
Other  works  of  his  are:  'Dimostraziont  har- 
moniche*  (1571);  'Sopplementi  musicali' 
(1588).  Among  his  musical  compositions  may 
be  named  'Modulationes*  (1566) ;  <Lectiones 
pro  Mortuis'  (1563). 

Zamcke,  tsarn'kS,  Friedrich,  German 
scholar:  b.  Zahrenstorf,  near  Briiel,  Mecklen- 
burg-Schwerin,  7  July  1825;  d.  Leipsic  15  Oct. 
1891.  After  study  at  Rostock,  Leipsic,  and 
Berlin,  he  founded  the  <Litterarisches  Zentral- 
blatt  fiir  Deutschland*  at  Leipsic  in  1850,  and 
in  1858  became  professor  at  the  university  there. 
His  work  in  connection  with  mediaeval  literature 
was  of  particular  importance,  and  his  chief  pub- 
lications were  his  edition  of  Brant's  'Narren- 
schiff*  (1854),  and  joint-edition  of  Benecke's 
'Middle  High  German  Lexicon*  (1863).  His 
valuable  library  was  acquired  by  Cornell  Univer- 
sity. Among  his  further  writings  were  a  study 
of  Christian  Renter  (1884)  and  'Kurzgefasstes 
Verzeichniss  der  Originalaufnahmen  von 
Goethes  Bildniss*  (1888). 

Zarskoje-Selo,  zar-skol-salo,  Russia.  See 
Tsarsko-Selo. 

ZauberflSte,  tsow'ber-fle"te.  Die  ("The 
Magic  Flute**),  an  opera  by  Mozart,  first  pro- 
duced at  Vienna  in  September  1791,  under  the 
direction  of  the  composer.  A  French  version 
of  the  opera  bears  the  title  <Les  Mystere* 
d'Isis.* 

Zavala,  tha-va'la,  Joaquin,  Nicaraguan 
politician :  b.  Nicaragua  about  1839.  He  en- 
tered the  army,  became  prominent  in  politicil 
affairs  and  was  president  of  Nicaragua  1879-83. 


Digitized  by 


Google 


ZB  YLITOWSKI — ZEBRA 


He  was  afterward  minister  to  the  United  States 
and  in  1893  headed  the  insurrection  which  se- 
cured the  deposition  of  President  Sacaza  in 
May  1893.  On  17  July  of  that  year  he  was  de- 
clared provisional  president,  but  only  to  lose 
his  position  through  another  revolt  a  fortnight 
later. 

Zbylitovrski,  zbi-ll-tow'ske,  Andre,  Polish 
writer,  philosopher  and  poet:  b.  Galicia  1732;  d. 
1813.  He  was  doctor  of  philosophy  for  a  time 
at  Cracow  and  later  made  extensive  travels 
through  South  America  and  Europe.  He  has 
published  'Rhythms  in  Polish  Verse>  (1763); 
<The  Marshal' ;  'A  Beard> ;  etc. 

Zbylitowski,  Pierre,  Polish  writer  and 
poet:  D.  in  the  palatine  of  Lublin  1684;  d.  War- 
saw 1757.  He  was  educated  at  the  University 
of  Warsaw  and  after  leaving  there  traveled  ex- 
tensively through  Europe  and  North  America. 
He  has  published  <Porydia'  (1734):  'Epi- 
grams' (I73.'>)  ;  <Lucie,>  a  poem  (i739)  5  etc. 

Zea,  thi'a,  Francisco  Antonio,  Colombian 
naturalist  and  statesman:  b.  Medellin,  New 
Granada  (Colombia),  21  Oct.  1772:  d-  Bath, 
England,  28  Nov.  1822.  After  study  at  the 
College  of  Popayan,  he  was  connected  with  the 
botanical  expeditions  of  Mutis,  in  1795  was  sent 
to  Spain  under  arrest  on  the  charge  of  circu- 
lating republican  literature,  and  though  ac- 
quitted in  1799  was  forbidden  to  return  to  New 
Granada.  He  carried  on  botanical  researches  in 
Europe,  but  in  1815  joined  Bolivar  at  Jamaica. 
In  1819  he  was  chosen  vice-president  of  Colom- 
bia by  the  congress  of  Angostura,  and  in  1820 
went  to  Europe  as  envoy  of  the  Colombian  re- 
public to  France  and  England.  He  has  some- 
times been  styled  the  "Franklin  of  Colombia.' 
Among  his  published  works  are:  <Memoria 
sobre  la  Quina  segiin  los  Principios  de  Mutis' 
(1800),  and  a  'Historia  de  Columbia'  (1821). 

Zea,  ze'a.    See  Ceos. 

Zealand,  zS'land,  or  Sjelland,  Denmark, 
the  largest  island  of  the  kingdom,  between  the 
Cattegat  and  the  Baltic,  separated  from  Sweden 
by  the  Sound  and  from  Funen  by  the  Great 
Belt;  area,  with  the  two  southern  islands  of 
Mden  and  Samsoe,  2,793  square  miles;  pop. 
833,702.  It  has  no  mountains;  but  the  surface 
is  finely  variegated,  having  small  hills  and  fields 
of  a  fertile  soil,  intersected  by  canals.  It  pro- 
duces large  crops  of  corn,  and  has  excellent  pas- 
ture. Besides  several  other  towns  of  consider- 
able importance,  it  contains  the  fortress  of 
Elsinore  or  Helsingor,  and  the  capital  and  royal 
residence,  Copenhagen. 

Zealand,  or  Zeeland,  Netherlands,  a  prov- 
ince bounded  south  by  Belgium,  and  west  by 
the  North  Sea ;  area,  090  square  miles.  Capital, 
Middelburg,  in  the  island  of  Walcheren ;  princi- 
pal seaport  town.  Flushing.  The  province  con- 
sists of  a  low-lying  tract  of  land  on  the  fron- 
tiers of  Belgium  and  on  the  southern  shore  of 
the  estuary  of  the  Schelde.  and  of  the  islands  of 
Walcheren,  North  and  South  Beveland, 
Schouwen,  Tholen,  etc.,  separated  from  each 
other  and  from  the  mainland  by  arms  of  the 
Schelde,  from  which  and  from  the  North  Sea 
it  is  protected  by  dikes.  As  a  whole  the  pro- 
vince is  flat  and  fertile,  producing  excellent 
crops  of  the  ordinary  cereals,  a  considerable 
quantity  of  clover,  rape,  and  madder,  and  a 
superabundance  of  excellent   fruit.    The  grass 


lands  also  are  rich  and  extensive.  The  climate 
is  rather  moist,  but  comparatively  healthfuL 
Large  tracts  partially  covered  by  the  sea  have  in 
recent  times  been  successfully  reclaimed.  Pop. 
about  225,000. 

Zeal'ots,  a  sect  of  the  Jews,  composed  of 
the  more  fanatical  elements  opposed  to  Romaa 
rule.  They  led  a  revolt  against  the  Romans  iiv 
6  A.D.,  and  after  that  frequently  robbed  and  mur- 
dered those  whom  they  knew  to  be  supporters, 
of  or  sympathizers  with  the  Romans.  Felix 
tried  to  suppress  them  by  crucifying  all  of  the 
sect  whom  he  could  capture,  but  this  only 
caused  an  increase  in  the  number  of  their  acts 
of  violence.  They  continually  stirred  up  the 
Jews  against  the  Romans,  and  were  largely  in- 
fluential in  bringing  on  the  Jewish  war  of  oiS-70, 
which  resulted  in  the  overthrow  of  Jerusalem. 

Zeballos,  tha-bal'yos,  or  Ceballos,  Pedro 
(Zeballos  Cortes  y  Calderon),  Spanish  gen- 
eral :  b.  Cadiz  24,  June  1715 ;  d.  Cordova  26  Dec.. 
1778.  Entering  the  army  as  a  cavalry  captain 
in  1738,  he  became  a  lieutenant-general  in  I7SS 
and  was  despatched  to  Buenos  Ayres  as  gov- 
ernor the  next  year.  On  the  outbreak  of  the 
war  with  Portugal  and  England  in  1762,  Zebal- 
los besieged  the  Portuguese  port  of  Colonia  de 
Sacramento,  near  the  entrance  of  the  Uruguay 
River,  forcing  its  surrender  2  Nov.  1762,  and 
capturing  26  English  ships  in  its  harbor.  He 
returned  to  Spain  in  1767  and  in  I777  was  made 
viceroy  of  tne  newly  established  viceroyalty  of 
La  Plata.  On  his  way  thither  he  wrested  Santa 
Catharina  from  the  Portuguese  and  retaking. 
Colonia  de  Sacramento,  which  had  reverted  to- 
Portugal  tince  its  former  capture,  destroyed  it. 
He  wrs  relieved  of  his  duties  in  1778  and  re- 
turned to  Spain. 

Zebid,  zS-bed',  Arabia,  a  town  in  Yemen,, 
on  the  inland  route  from  Hodeida  to  Mokha,  60 
miles  north  of  the  latter.  It  was  formerly  the 
seat  of  a  long  line  of  princes,  and  was  famous 
for  its  commerce  and  learning.  The  population 
has  dwindled  to  7.000  inhabitants. 

Ze'bra,  the  name  of  several  animals,  na- 
tives of  Africa,  belonging  to  the  family  of  the 
horses.  The  zebra  belongs  to  the  same  general 
type  as  the' ass,  distinguished  from  Equus  (the 
horse)  proper  by  smaller  size  and  by  having 
the  body  more- or  less  banded  black  upon  yellow- 
ish. The  forelegs  only  possess  the  "warts," 
seen  in  both  fore-  and  hind-limbs  in  the  horses  ; 
and  the  tail  is  "tufted."  The  typical  or  moun- 
tain zebra  (Equus  sebra)  inhabits  South  Africa, 
but  it  is  now  almost  extinct.  A  few  specimens, 
however,  are  strictly  preserved  in  the  mountain- 
ous districts  of  eastern  Cape  Colony,  where,  un- 
til about  1875,  they  abounded  in  herds  on  the 
plains.  The  body  is  cream-colored,  its  charac- 
teristic bands  being  deep  black.  The  stripes 
are  drawn  at  right  angles  to  tlje  axis  of  the 
body.  The  legs  are  striped  right  down  to  the 
hoof,  but  the  under  part  of  the  body  has  no 
stripes.  The  neck  bears  a  faint  development  of 
skin  or  dew-lap,  and  the  mane  is  very  short. 
The  animal  was  lon^  considered  untamable,  but 
experiments  made  since  1872  have  shown  that 
with  proper  treatment  it  can  be  made  to  work 
well  m  harness.  Any  general  utilization  and 
improvement  of  it,  however,  seems  impracticable. 
The  dauw,  or  Burchell's  zebra  {Equus  burchelli) , 
is  higher  and  more  graceful  than  the  tnne  zebra. 
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and  is  the  one  commonly  seen  in  menageries. 
Its  stripes  are  narrower  and  somewhat  differ- 
ently disposed  from  those  of  the  true  zebra, 
and  extend  under  the  belly,  but  are  absent  from 
the  lower  part  of  the  legs.  It  has  been  driven 
northward,  and  is  now  rare  even  in  the  Trans- 
vaal. Chapmann's  zebra  (£.  chapmanni)  is  an- 
other variety,  found  from  Bechuanaland  north 
to  the  Sudan.  Grevy's  zebra  (£.  grevyi)  is 
restricted  to  Abyssinia  and  Somaliland.  The 
quagga  (q.v.)  is  a  near  ally  of  the  zebras. 
Consult  Lydekker,  <Royal  Natural  History,' 
Vol.  II.  (London  1895)  ;  Tegetmeier  and  Suth- 
erland, 'Horses,  Zebras,  Mules  and  Mule-breed- 
ing' (London    189S). 

Zebra  Parrakeet,  an  Australian  or  East  In- 
4'.in  parrot.    See  Budgerigar. 

Zebra-shark.     See  Tiger-shark. 

Zebra  Wolf,  an  early  colonial  name  for 
the  wolf-like,  striped,  predatory  marsupial  of 
Tasmania.    See  Dasyure. 

Zebra  Wood,  in  botany  and  commerce: 
(i)  A  kind  of  wood,  imported  from  South 
America,  and  used  by  cabinet  makers,  produced 
by  Connarus  guianensis  {Omphalobium  lam- 
berti),  a  large  tree  belonging  to  the  natural 
order  Connaracea,  and  growing  in  Guiana.  Its 
colors  consist  of  brown  on  a  white  ground, 
clouded  with  black,  and  each  strongly  con- 
trasted, thus  somewhat  resembling  the  skin  of  a 
zebra.  It  is  also  called  pigeon  wood,  and  is  used 
for  furniture.  (2)  The  wood  of  Eugenia  fra- 
grans,  variety  cuneala.  It  is  a  shrub  about  eight 
feet  high,  growing  in  Jamaica.  (3)  The  wood 
of  Guettarda  spcciosa,  an  evergreen  tree  25  feet 
high,  with  scarlet-colored  flowers,  growing  in 
the  East  Indies. 

Zebii,  ze-boo'  or  tha-boo',  Philippines. 
See  Cebu. 

Zebu.    See  Indian  Humped  Cattle. 

ZebuInn,  zSb'fi-lQn,  or  Zebulon,  the  tenth 
of  Jacob's  12  sons,  and  the  sixth  and  last  by  his 
wife  Leah  (Gen.  xxx.  19-20).  Of  his  individual 
history  nothing  is  related  in  the  Scriptures,  but 
his  name  was  given  to  one  of  the  12  tribes  of 
Israel,  and  to  a  region  of  Palestine.  At  the 
time  of  the  exodus  from  Egypt  the  tribe  of 
Zebulon  moved  in  the  van,  following  the  tribes 
of  Judah  and  Issacher.  The  territory  of  the 
tribe  lay  in  the  fertile  hilly  country  to  the  north 
of  the  plain  of  Jezreel.  and  included  Nazareth. 
The  tribe  of  Zebulon  was  inferior  in  importance 
to  several  of  the  other  tribes  and  its  tribal  ex- 
istence closed  when  Tiglath-Pileser  carried  its 
principal  members,  with  the  northern  tribes,  into 
captivity  (II.  Kings  xv.  29). 

Zech,  Frederick,  American  pianist  and 
composer:  b.  Philadelphia,  Pa.,  10  May  1858. 
Taken  to  San  Francisco  when  very  young,  he 
began  to  study  music  there  and  afterward  stud- 
ied in  Berlin,  1877-82.  Since  the  year  last 
named  he  has  resided  in  San  Francisco,  where 
he  has  been  conductor  of  the  symphony  orches- 
tra and  has  given  many  piano  recitals.  Among 
his  many  compositions  are  four  symphonies, 
four  concertos  for  piano  and  orchestra,  two 
symphonic  poems,  'The  Eve  of  Saint  Agnes,* 
and  *The  Raven  > ;  an  opera,  *The  Cruise  of 
the  Excelsio' ;  sonatas  and  songs. 

Zechariah,  zek-a-ri'a,  the  eleventh  in  order 
of  the  Hebrew  writers  known  as  minor  proph- 


ets. Little  is  known  of  his  personal  history, 
but  he  first  publicly  discharged  his  ofiice  as 
priest  in  the  second  year  of  Darius  519  B.C.  He 
IS  called  in  his  prophecy  the  son  of  Berechiah 
and  the  grandson  of  Iddo,  but  in  the  Book  of 
Ezra  he  is  termed  'the  son  of  Iddo."  He  was 
priest  as  well  as  prophet  and  is  associated  with 
the  prophet  Haggai.  Tradition  states  that 
Zechariah  had  much  to  do  in  furnishing  the 
liturgical  services  of  the  temple,  and  in  the  Sep- 
tuagint  and  Vulgate  versions  several  psalms  are 
attributed  to  him.  He  deals  in  his  prophecy 
with  the  same  objects  as  occupied  the  mind  of 
the  prophet  Haggai.  His  style  is  characterized 
by  symbolic  vision  and  dramatic  action.  It  is 
distinctly  Apocalyptic.  This  form  of  prophecy 
never  predominated  until  after  the  Exile  and 
seems  to  have  constituted  an  element  in  the  last 
and  moSt  powerful  appeal  made  by  the  mouth- 
pieces of  Jehovah  to  the  heart  and  conscience  of 
His  people. 

Contents  of  the  Prophecy.— Tht  greater  por- 
tion of  the  Book  consists  of  a  series  of  visions 
intended  to  represent  grounds  for  natioral  con- 
fidence and  to  encourage  natioaal  effort.  The 
prophecy  opens  with  an  exhortation  to  repent- 
ance and  a  warning  against  neglect  of  the 
prophet's  word.  The  remainder  of  the  book 
consists  of  two  sections.  The  first  section  runs 
from  Chapters  i.  to  vi. 

Ch.  i.  IS  contains  nine  symbols,  mostly  vis- 
ions, accompanied  by  their  iriierpretations : 

Ch.  i.  8-17,  a  vision  of  the  horses  of  Jehovah, 
which,  as  His  messengers,  report  to  Him ;  along 
with  His  reply. 

Ch.  i.  18-21,  four  horns,  representing  the  op- 
ponents of  Israel,  are  broken. 

Ch.  ii.,  a  man  with  a  measuring-line  lays  out 
the  restored  Jerusalem. 

Ch.  iii.,  Joshua,  the  high  priest,  is  accused  by 
Satan,  and  acquitted,  and  is  honored  with  com- 
missions and  revelations  from  Jehovah. 

Ch.  iv.,  the  beautiful  symbol  of  the  golden 
candlestick  and  two  olive  trees,  with  the  prac- 
tical application  of  encouragement  to  Zerub- 
babel. 

C^.  v.  1-4,  a  flying  roll  recording  a  curse 
upon  immoral  actions. 

Ch.  v.  s-ii,  an  ephah  measure  containing  a 
woman  is  seen  carried  away  to  Babylon. 

Ch.  vi.  1-8,  four  chariots,  each  having  horses 
of  a  particular  color,  are  the  four  heavenly  spir- 
its charged  to  carry  out  God's  purposes  in  the 
earth. 

Ch.  vi.  9-15,  the  symbolical  action  of  crowns 
of  silver  and  gold  being  made  and  placed  upon 
the  head  of  Joshua  the  high-priest,  who  thus 
represents  the  Messiah-priest  upon  His  throne. 

The  second  section  runs  from  chapters  vil  to 
xiv.  In  ch.  vii.  the  prophet,  in  answer  to  a 
question  as  to  observance  of  a  certain  fast,  re-  , 
plies  that  the  true  fast  is  justice,  mercy  and 
piety,  which  had  been  so  much  neglected  in  ear- 
lier generations.  This  suggests,  in  ch.  viii, 
the  coming  Messianic  time,  when  the  city  shall 
be  populous  and  happy  under  the  renewed  pro- 
tection of  Jehovah,  and  the  fasts  shall  be  joy- 
ful feasts,  attended  by  multitude  of  strangers 
seeking  His  favor. 

There  is  so  much  that  is  matter  of  dispute  m 
ch.  ix.-xiv.,  as  regards  their  date  and  immediate 
application,  that  we  shall  have  to  content  our- 
selves with  a  summary  and  a  few  general  re- 
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narks.  The  contents  are  largely  symbolical  and 
figurative.  Qi.  ix.-xi.  form  a  division  by  them- 
selves, perhaps  written  by  the  Zechariah  of 
Isa.  viii.  2.  It  has  an  entirely  different  historical 
setting  from  that  of  ch.  i.,  8.  Here  we  are 
transported  back  to  the  8th  century  rc.  Ch.  ix. 
1-8  refers  to  conquests  made  by  Tiglath-pileser 
III.  (745-727  B.&).  Northern  Israel  is  still  in 
existence,  and  Assyria  is  still  in  its  "pride* 
(x.  loff.).  These  allusions  form  part  of  the 
very  texture  of  the  prophecy,  and  are  assumed 
by  some  to  be  old  fragments  embedded  in  a 
post-Exilic  work. 

Ch.  ix.  1-8,  Syria,  Phoenicia,  and  Philistia  are 
to  be  brought  low.  Yet  a  remnant  of  the  Philis- 
tines shall  be  united  with  Judah,  and  both  shall 
be  under  the  protection  of  Jehovah.  Ch.  ix. 
9-17,  the  Messiah  shall  come  as  the  Prince  of 
Peace  to  restore  the  dispersed  of  Israel,  and 
save  them  from  their  enemies.  Ch.  x.,  the  peo- 
ple are  entreated  to  turn  to  Jehovah  in  their 
troubles,  and  not  to  diviners  and  images.  Je- 
hovah will  be  the  defender  alike  of  Judah  and 
Israel,  restoring  and  strengthening  them,  and 
bringing  low  their  oppressors.  Ch.  xi.  an- 
nounces the  shock  of  war  which  appals  the 
rulers  of  Judah  (ver.  1-3).  The  rest  of  the 
'Chapter  is  allegorical.  It  represents  Jehovah 
as  rejected  by  His  people,  they  being  in  turn 
rejected  by  Him,  their  true  Shepherd.  By  an 
•expressive  figure,  the  brotherhood  of  Judah 
and  Israel  is  declared  to  be  broken.  Ch.  xii.  i  to 
xiii.  6,  the  nations  come  against  Jerusalem;  but 
Jehovah  defends  and  saves  it.  The  conflict  is 
shown  to  be  spiritual,  for  a  spirit  of  grace  and 
supplication  is  to  be  poured  upon  Judah  and 
Jerusalem.  Also  a  fountain  is  to  be  opened  for 
the  cleansing  of  guilt,  and  the  idols  and  false 
prophets  are  to  be  banished.  Ch.  xiv. — Again 
Jerusalem  is  besieged,  and  this  time  it  is  taken, 
half  the  people  going  into  exile ;  but  the  residue 
are  saved.  After  various  figurative  illustra- 
tions of  the  processes  and  results  of  the  Mes- 
sianic reign,  it  is  declared  that  the  survivors 
among  the  nations  shall  go  up  to  worship  in 
Jerusalem,  which  shall  be  wholly  consecrated  to 
Jehovah. 

Zedekiah,  zed-e-ki'a,  the  last  king  of  Judah 
of  the  line  of  David.  He  was  the  third  son  of 
Josiah  and  Hamutal  and  his  name  was  origin- 
ally Mattaniah.  At  21  he  was  appointed  by 
Nebuchadnezzar  to  succeed  his  nephew  Jehoi- 
achim  (whom  he  had  carried  to  Babylon)  as 
king  of  Judah  (about  599  B.C.),  and  changed 
his  name  to  Zedekiah.  He  took  an  oath  of  al- 
legiance to  Nebuchadnezzar,  which  he  after- 
ward broke,  and  entered  into  a  league  with 
Egypt  against  him.  His  action  in  so  doing  was 
denounced  by  the  prophet,  Jeremiah,  who,  as 
well  as  Ezekiel,  then  in  Chaldxa,  predicted  the 
approaching  fall  of  Jerusalem.  Jerusalem  was 
besieged  by  Nebuchadnezzar  and  taken  in 
588  B.C.,  after  a  sieg^e  of  a  year  and  a  half,  the 
temple  and  city  destroyed,  and  the  leaders  of  the 
Jews  carried  captive.  Zedekiah,  whose  sons 
were  killed  in  his  presence,  had  his  eyes  put  out, 
and  was  carried  in  fetters  of  brass  to  Babylon, 
where  he  died,  but  the  time  of  his  death  is  un- 
Ttnown.  His  history  is  recorded  in  the  books 
of  Kings  and  Chronicles,  and  more  fully  in 
Jeremiah. 

Zedlits,  tsSd'ITts,  Josef  Christian  von,  Aus- 
trian poet:  b.  Johannisberg,  Austrian  Silesia,  28 

Vot.  20 45 


Feb.  1790;  d.  Vienna  16  March  1862.  He  served 
in  the  Austrian  army  at  the  battles  of  Regens- 
burg,  Aspern,  and  Wagram,  and  afterward  en- 
tered the  service  of  the  Austrian  foreign-office. 
His  dramas  'Kerker  und  Krone*  (1834);  'Oer 
Stem  von  Sevilla*  (1830),  etc.,  were  long  pop- 
ular, but  he  is  best  known  by  his  pleasing  lyrics 
and  ballads,  'Totenkranze,'  a  collection  of  de- 
gies  (1827);  <Soklatenbiichlein>  (1848). 

Zedlitz,  von,  Karl  Abraham,  Bakon,  Prus- 
sian statesman:  b.  Landshut,  Silesia,  1731;  d. 
1793.  He  was  appointed  minister  of  justice  in 
1770.  and  was  placed  at  the  head  of  the  depart- 
ment of  ecclesiastic  affairs  and  public  instruction 
in  the  next  year.  He  did  much  to  uphold  the 
liberty  of  the  press  and  was  a  leader  in  the 
matter  of  prison  reform.  He  resigned  office  in 
1789. 

Zed'oary,  certain  species  of  Curcuma, 
natives  of  India,  China,  etc,  whose  rootstocks 
are  aromatic,  bitter,  pungent,  and  tonic,  and 
are  used  for  similar  purposes  with  ginger,  al- 
though less  effective.  The  round  zedoary  is 
the  produce  of  C.  aromatica  Zedoaria,  having 
palmate  rootstocks,  straw-colored  within,  which 
are  used  like  turmeric  for  dyeing.  Long  zed- 
oary is  produced  by  C.  zerumhet,  having  long 
palmate  rootstocks,  yellow  within.  Zedoary  is 
a  powerful  sudorific,  and  is  employed  in  the 
Orient  in  alterative  medicines  and  for  incense. 

Zeehan,  ze'h^n,  Tasmania,  a  mining  town- 
ship on  the  west  coast  near  the  base  of  Mount 
Zeehan,  from  which  it  takes  its  name,  and  29 
miles  from  the  port  of  Strahan  on  Macquarie 
harbor.  The  township  o«es  its  existence  to 
the  discovery  in  1884  of  rich  silver-lead  ore  in 
great  abundance,  extending  over  an  area  of 
more  than  160  square  miles.    Pop.  10,000. 

Zeeland,  za'lant,  Netherlands.  See  Zea- 
land. 

Zeeman,  Remigins,  Dutch  marine  painter: 
b.  Amsterdam  about  1609;  d.  there  about  1672. 
His  real  name  was  Nooms,  but  he  received  the 
name  of  Zeeman  from  painting  marine  subjects. 
There  are  a  number  of  his  works  in  the  royal 
palaces  at  Berlin,  where  he  resided  for  a  number 
of  years.  He  also  produced  several  etchings  of 
more  than  ordinary  merit. 

Zeeman  Effect,  a  phenomenon  highly 
important  in  connection  with  theoretical  physics, 
discove-ed  in  1897  by  Dr.  Pieter  Zeeman,  of  the 
University  of  Amsterdam.  It  consists  in  the 
doubling  (or  further  multiplication)  of  the  Knes 
of  the  spectrum  of  a  substance,  when  the  source 
of  the  light  under  examination  is  placed  in  a 
powerful  magnetic  field.  (See  Spectroscopy.) 
The '  results  that  are  obtained  under  varying 
conditions  are  too  complicated  to  admit  of  full 
discussion  in  the  present  place.  In  general, 
however,  it  may  be  said  that  when  the  ray  of 
light  under  examination  travels  in  a  direction 
parallel  to  the  lines  of  force  in  the  mag^netic 
field,  each  line  of  its  spectrum  is  separated  into 
two  lines,  which  are  collectively  known  as  a 
•magnetic  doublet"  The  two  components  of 
such  a  magnetic  doublet  have  (in  general)  the 
same  intensity,  and  they  are  circularly  polarized 
in  opposite  directions.  Previous  to  Dr.  Zee- 
man's  discovery,  no  source  of  light  was  known, 
the  rays  from  which  were  completely  polarized, 
either  circularly  or  otherwise.    In  order  to  ob- 
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serve  the  Zeeman  effect  properly,  it  is  essential 
for  the  magnetic  field  to  be  both  intense  and 
uniform,  and  for  the  spectroscope  to  have  a 
high  resolving  power.  An  idea  of  the  order 
of  mag^nitude  of  the  phenomenon  may  be  had 
from  the  following  fact:  In  a  magnetic  field 
whose  intensity  is  10,000  C.  G.  S.  units,  each  of 
the  two  well-known  D  lines  of  sodium  is  re- 
solved into  a  doublet,  and  the  separation  of  the 
constituents  of  either  of  these  doublets  is  ap- 
proximately equal  to  one  twelfth  of  the  distance 
between  the  original  D  lines. 

When  the  ray  of  light  under  examination 
leaves  the  magnetic  field  in  which  it  originates 
in  a  direction  perpendicular  to  the  lines  of  mag- 
netic force,  the  phenomena  that  are  observed  are 
much  more  complicated.  The  lines  of  the  spec- 
trum are  often  observed  to  be  triple,  and  not 
infrequently  they  arc  quadrupled,  or  even  more 
complex.  In  all  cases,  however,  each  constit- 
uent of  the  modified  line  is  completely  polarized ; 
but  the  polarization,  instead  of  being  circular  as 
before,  is  now  plane.  The  several  constituents 
into  which  each  primitive  line  is  resolved  may, 
in  fact,  be  divided  into  two  groups,  one  of  which 
is  polarized  in  a  plane  parallel  to  the  lines  of 
magnetic  force,  while  the  other  is  polarized  in 
a  plane  perpendicular  to  those  lines. 

It  will  be  observed  that  the  Zeeman  effect 
is  due,  apparently,  to  the  influence  of  the  mag- 
netic field  upon  the  ultimate  molecular  mechan- 
ism which  is  concerned  in  the  very  genesis  of 
the  light-ray;  and  herein  lies  its  great  theoretical 
importance.  The  ordinary  theories  of  light  treat 
of  the  propagation  of  luminous  waves  through 
the  ether  and  through  matter,  after  those  waves 
have  left  their  source;  and  little  is  known  of 
the  way  in  which  a  light-wave  originates,  at  the 
atom  which  presumably  gives  it  birth.  The 
phenomenon  discovered  by  Dr.  Zeeman  enables 
us  to  trace  the  consequences  of  modifying,  by 
direct  experimental  means,  the  ultimate  condi- 
tions that  prevail  at  the  very  source  of  the  light; 
and  for  this  reason  it  is  likeljr  to  lead  to  results 
of  the  highest  importance  with  respect  to  the 
structure  of  matter  and  the  nature  of  the  ether 
and  its  motions.  At  the  present  day,  physicists 
are  of  the  opinion  that  the  atoms  which  consti- 
tute matter  are  themselves  composed  of  far 
smaller  particles  called  "electrons"  (q.v.),  the 
electron,  or  ultimate  unit  in  the  structure  of 
matter,  being  of  the  nature  of  a  tiny  disembodied 
charge  of  electricity.  Light  is  believed  to  be 
due  to  the  motions  of  these  electrons  within 
the  atoms;  and  the  Zeeman  effect  is  believed 
to  be  due  to  the  influence  of  the  magnetic  field 
upon  the  motions  of  the  electrons.  See  Light; 
Ether;  Electron;  Spectroscopy.  Consult, 
also.  Cotton,  <Le  Phenomene  de  Zeeman' ; 
Lewis,  'Effects  of  a  Magnetic  Field  on  Radia- 
tion,' in  the  'Scientific  Memoir  Series.'  As 
the  subject  is  now  undergoing  extensive  inves- 
tigation, reference  should  also  be  made  to  cur- 
rent scientific  periodicals. 

A.  D.  RisTEEN,  Ph.D., 
Editorial  Staff,   ^Encyclopedia  Americana.'* 

Zegedin,  Stephen  de,  Hungarian  Protes- 
tant theologian:  b.  Zegedin  1505;  d.  Revin, 
Hungary,  2  May  1572.  He  studied  under  Lu- 
ther and  Melanchthon  at  Wittemberg,  and  taught 
and  preached  afterward  throughout  the  cities  of 
Hungary ;  was  taken  prisoner  by  the  Turks,  who 
treated    him    with    great    cruelty.    Among    his 


works  were:  'Speculum  Roman  Pontificum  His* 
toricum'  (1602);  'Assertio  de  Trinitate* 
(1573);  'Tabute  Analytic*  in  Prophetas, 
Psalmos,  et  Novum  Testamentum'  (1592). 

Zegedin,  Hungary,  city  in  Csongrad,  near 
confluence  of  the  rivers  Maros  and  Theisse.  It 
is  one  of  the  largest  towns  in  Hungary  and  has 
manufactures  of  woolens,  leather,  and  toys.  Be- 
ing located  adjacent  to  two  navigable  rivers,  it 
controls  the  commerce  of  a  large  surrounding 
district.    Pop.  35,000. 

Zegers,  zi'g^rs,  Hercules,  Dutch  land- 
scape painter:  b.  about  1625.  He  was  an  artist 
and  engraver  of  great  merit,  but  notwithstanding 
the  general  excellence  of  his  works  he  found 
great  difficulty  in  disposing  of  them,  and,  be- 
coming discouraged,  fell  into  habits  of  intem- 
perance. After  his  death  his  works  sold  for 
very  high  prices. 

Zegers,  Tacite  Nicolas.  Flemish  theolo- 
gian :  b.  Brussels  in  the  latter  part  of  the  isth 
century ;  d.  there  1559.  According  to  all  author- 
ities he  was  one  of  the  greatest  critics  of  his 
time.  Among  other  works  he  published  an  edi- 
tion of  the  New  Testament  in  Latin  (1559). 

Zeila,  za'la,  Zavlah,  or  Sela,  Northeast 
Africa,  a  seaport  of  the  British  Somali  Coast 
Protectorate,  on  the  Gulf  of  Aden,  a  few  miles 
southeast  of  Jibutil,  the  port  of  French  Somali- 
land.  Its  former  commercial  imporatnce  as  the 
terminus  of  caravan  routes  from  Harar  and 
Shoa  in  Abyssinia,  has  diminished  since  the 
construction  of  a  railroad  from  Jibutil  to  Harar. 
Pop.  12,000. 

Zeiler,  tsi'ler,  Martin,  German  geogra- 
pher: b.  Styria  1589;  d.  6  Oct  1661.  He  was 
one  of  the  foremost  authorities  of  his  time,  and 
a  voluminous  writer  on  various  subjects.  He 
published  some  useful  works  on  the  geography 
and  topography  of  Germany. 

Zeisberger,  tsts'berg-er,  David,  American 
Moravian  missionary  among  the  Indians:  b. 
Zanchtenthal,  Moravia,  11  April  1 721;  d.  Goshen, 
Tuscarawas  County,  Ohio,  17  Nov.  1808.  Edu- 
cated in  Saxony,  he  emigrated  to  Georgia  in 
1740,  then  went  to  Pennsylvania,  and  was  one 
of  the  founders  of  the  town  of  Bethlehem.  In 
1743  he  became  a  missionary  to  the  Indians,  and 
labored  until  the  breaking  out  of  the  Indian 
war  in  1755  among  the  Delawares  at  Shamokin 
(Sunbury,  Pa.),  and  the  Iroquois  at  Onondaga. 
In  the  time  of  the  Pontiac  conspiracy,  he  as- 
sisted in  ministering  to  the  Christian  Indians 
for  whom  the  governor  of  Pennsylvania  had 
provided  a  refuge  at  the  barracks  at  Philadel- 
phia. Peace  having  been  concluded,  he  led  the 
remnant  of  these  Indians  to  Wyalusing,  on  the 
Susquehanna,  in  Bradford  County,  Pa.  In  176; 
he  penetrated  through  the  wilderness  to  Go«h 
goshunk,  on  the  Allegheny,  in  Venango  County, 
and  established  a  church  among  the  Monseys. 
He  removed  with  his  flock  in  1770  to  the  Beaver 
Creek,  and  began  another  station,  called  Fried- 
enstadt,  in  what  is  now  Lawrence  County;  two 
years  later  explored  the  Muskingum  region,  in 
the  present  State  of  Ohio,  and  laid  out  an  In- 
dian town,  Schoenbrunn,  on  the  Tuscarawas. 
After  a  time  he  was  joined  by  all  the  Moravian 
Indians  _  of  Pennsylvania,  whom  the  march  of 
civilization  drove  westward.  Two  more  towns 
were  built,  a  number  of  other  missionaries  en- 
tered the  field,  and  many  new  converts  weie 
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added.  In  1 781  the  Wyandots  fell  upon  the  set- 
tlement of  the  Christian  Indians  at  Gnadenhut- 
ten  and  massacred  many  of  them.  This  was  a 
death  blow  to  the  Moravian  mission  among  the 
Indians.  With  a  small  remnant  Zeisberger 
built  an  Indian  town,  in  what  is  now  the  State 
of  Michigan,  but  in  1786,  at  the  head  of  a  small 
band  of  followers,  he  returned  to  Ohio,  and  in 
the  following  year  commenced  a  new  settle- 
ment, which  he  called  New  Salem,  in  Huron 
County.  In  1791  the  hostility  of  other  Indians 
obliged  them  to  emigrate  to  Canada,  where 
they  founded  Fairfield,  on  the  river  Thames. 
In  1798  the  United  States  Congress  having 
granted  to  the  Moravian  Indians  the  tract  of 
land  in  Ohio  upon  which  they  had  formerly  been 
settled,  Zeisberger  returned  to  that  country  with 
some  of  his  converts,  and  nearthe  ruins  of  their 
once  flourishing  towns  established  a  new  'sta- 
tion, to  which  he  gave  the  name  of  Goshen. 
There  he  preached  until  the  close  of  his  life. 
His  published  works  are:  a  'Delaware  and 
English  Spelling  Book*  (1776)  ;  'A  Collection 
of  Hymns  in  Delaware*  (1803);  <Sermons  to 
Children,*  in  Delaware  (1803).  In  recent  years 
have  appeared  his  'Dictionary  in  German  and 
Delaware*  (1887)  ;  <Diary  of  David  Zeisberger 
1781-98*  (1888)  ;  and  <  Essay  toward  an  Onon- 
daga Grammar*  (1888).  Consult  Schweinitz, 
'Life  and  Times  of  David  Zeisberger*  (1870). 

Zeise,  tsi's£,  Heinrich,  German  poet:  b. 
Altona  (province  of  Schleswig-Holstein,  Prus- 
sia) 19  April  1823.  He  was  an  apothecary 
successively  in  Altona  and  Copenhagen,  and 
from  1863  to  his  retirement  in  1875  was  pro- 
prietor of  a  chemical  manufactory  at  Altona. 
He  finally  settled  in  Grossflotbek,  near  Altona. 
During  an  extended  journey  through  Norway, 
Sweden,  and  Denmark,  he  familiarized  himself 
with  Scandinavian  literature,  and  subsequently 
he  translated  the  writings  of  Oehlenschlager, 
Andersen,  Hoist,  Jorgen,  Moe  and  others,  and 
works  of  natural  history  by  Schouw  and  Oer- 
sted. Zeise's  original  verse  is  often  careless 
in  diction,  but  has  generally  a  pleasing  quality, 
and  reaches  a  stirring  note  in  his  patriotic  songs, 
many  of  which  are  among  the  more  valuable  in 
his  collection  of  'Deutsche  Kriegs-  und  Sieges- 
lieder*  (1864).  Among  his  volumes  are: 
'Reiseblatter  aus  dem  Jforden*  (1848) ;  'Ge- 
dichte*  (2d  ed.  1852) ;  'Neuere  Gedichte* 
(1850);  'Kampf-  und  Schwertlieder*  (1849); 
'Kleine  Lieder*  (18:71);  'Aus  dem  Leben  und 
den  Erinnerungen  eines  Nord-Deutschen  Poe- 
ten*  (1888) ;  and  'Natur-  und  Lebensbilder* 
(1892). 

Zeising,  tsi'sing,  Adolf,  German  writer  on 
aesthetics:  b.  Ballenstedt  (Anhalt)  24  Sept. 
1810;  d.  Munich  27  April  1876.  He  wrote 
'Neue  Lehre  von  den  Proportionen  des  men- 
schlichen  Korpers*  (1854);  'jEsthetische  For- 
schungen*  (1855)  ;  'Religion  und  Wissenschaft* 
(1873) ;  and  several  works  of  fiction.  For 
a  time  he  held  a  professorship  in  the  Bern- 
burg  (Anhalt)  gtymnasium,  but  after  1853  de- 
voted himself  to  letters,  residing  generally  in 
Munich. 

Zeitun,  za-toon',  or  Zeitan,  Asiatic  Turkey, 
a  town  in  the  province  of  Aleppo,  25  miles 
northwest  of  Marash,  in  an  iron-mining  district, 
Inhabited  chiefly  by  Armenian  Oiristians.  The 
district  is  fertile  but  mountainous.    The  people, 


distinguished  by  their  martial  spirit  and  their 
immunity  from  crimes  of  violence,  are  descend- 
ants of  the  Armenian  kingdom  which  existed 
in  Cilicia  from  the  nth  to  the  14th  century.  A 
sanguinary  conflict  with  Turkish  troops  soon 
after  the  Crimean  war  drew  European  atten- 
tion to  the  community,  and  it  was  stopped  by 
the  intervention  of  the  British  and  French  con- 
suls. In  1878,  1890,  and  1895  they  defended 
themselves  successfully  from  Turkish  oppres- 
sion, securing  favorable  conditions  of  peace- 
Pop.  20,000. 

Zeitz,  tslts,  Germany,  a  town  in  the  prov- 
ince of  Saxony,  Prussia,  on  the  Weisse  Elster, 
23  miles  by  rail  southwest  of  Leipsic.  A  gym- 
nasium, and  a  library  in  a  former  Franciscan 
monastery^  are  among  its  educational  institu- 
tions. It  is  a  busy  industrial  centre  with  man- 
ufactures of  woolens,  cottons,  calicoes,  leather, 
hosiery,  mineral  oil,  sugar,  pianofortes,  cycles, 
etc. 

Zela,  ze'la,  an  ancient  town  of  Asia  Minor, 
in  the  Pontus,  where  Julius  Csesar  defeated 
Phamaces,  king  of  Pontus  and  son  of  Mithri- 
dates,  and  announced  his  victory  to  the  Roman 
Senate,  in  the  famous  brief  despatch,  Veni, 
vidi,  vici — *I  came,  I  saw,  I  conquered.**  This 
battle  ended  the  war;  Phamaces  escaped  into 
Bosporus,  where  he  was  slain  by  his  lieutenant, 
Asander;  Pontus  was  made  a  Roman  province, 
and  Bosporus  was  given  to  Mithridates  of  Per- 
gamus,  47  B.C. 

Zelaya,  tha-Ia'ya,  Jose  Santos,  Nicaraguan 
statesman:  b.  Managua,  Nicaragua,  about  1845. 
Educated  in  England,  he  entered  the  Nicara- 
guan army  and  was  made  a  general  in  1885.  He 
became  the  leader  of  the  Liberal  party  and 
united  with  Joaquin  Zavala  in  the  revolt  of 
April-June  1893,  which  resulted  in  the  over- 
throw of  President  Sacaza.  When  Zavala  was 
made  provisional  president  Zelaya  rebelled  and 
Zavala  was  obliged  to  resign.  A  new  constitu- 
tion was  then  proclaimed,  under  which  Zelaya 
was  elected  president  17  Sept.  1893.  In  the 
next  year  he  invaded  the  Mosquito  territory 
and  in  May  1895  ati  English  force  held  the  port 
of  Corinto  for  a  short  time  until  Nicaragrua 
agreed  to  pay  indemnity  for  the  murder  of  an 
English  subject 

Zelaya,  Mexico,  a  town  of  Guanajuato,  on 
the  Rio  Grande  de  Santiago,  120  miles  north- 
west of  Mexico  City.  It  is  a  cotton  manufac- 
turing centre.  The  chief  buildings  are  a  large 
and  elegant  cathedral  and  several  convents. 
Pop.  10,000. 

Zelko'na  Tree,  a  large  elm-like  tree 
{Planera  richardi),  native  to  the  Orient.  The 
timber  is  much  prized,  the  heartwood  when  dry 
being  exceedingly  hard,  capable  of  a  fine  polish, 
and  an  excellent  furniture  wood. 

Zell,  tsel,  Karl,  German  philologist  and 
archaeologist:  b.  Mannheim,  Baden,  8  April 
1793;  d.  Freiburg-im-Breisgau,  Baden,  21  Jan. 
1873.  He  studied  in  Heidelberg,  Gottingen,  and 
Breslau,  was  made  professor  of  philology  at 
Freiburg  in  1821,  and,  as  representative  of  the 
university  in  the  first  Baden  chamber  in  1831-5, 
secured  a  reorganization  of  the  system  of  higher 
education  in  the  grand  duchy.  He  was  made 
a  member  of  the  council  for  higher  studies,  with 
the  title  of  ministerial  councillor.    From   1846 
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antil  his  retirement  in  1855,  he  was  professor 
of  archaeology  at  Heidelberg,  where  his  lectures 
were  very  inclusive  in  their  scope.  His  scholar- 
ship is  amply  shown  by  his  studies  of  Aristotle 
and  the  Aristotelian  philosophy.  He  was  prom- 
inent in  the  Catholic  Church,  and  president  of 
the  assemblies  of  the  Catholic  Union  in  1852 
and  1853.  Among  his  writings  are:  'Observa- 
tiones  Critics:  de  Aristotele'  (1817) ;  'Ethica 
Nicomachea*  (1820):  a  translation  (1834)  of 
the  'Organon* ;  'Bilder  aus  der  Gegenwart' 
(1855)  ;  and  some  opuscula  academica. 

Zeller,  tsel'ler,  Eduard,  German  theologian 
and  historian  oi  Greek  philosophy;  b.  Klein- 
bottwar,  Wiirtemberg,  22  Jan.  1814.  He  studied 
at  Tiibingen  and  Berlin,  and  was  made  frivat- 
docent  at  Tubingen  in  1840.  Though  bitterly 
opposed  by  the  more  orthodox,  he  became  pro- 
fessor of  theology  at  Bern  in  1847,  and  at  Mar- 
burg in  1849.  Appointed  to  the  chair  of  philos- 
ophy at  Heidelberg  in  1862,  he  went  to  Berlin 
in  1872  and  retired  in  1895.  _  He  early  forsook 
theology  and  his  Hegelianism  for  historical 
-work  which  reveals  the  most  impartial  and 
«clectic  spirit  Among  his  writings  the  follow- 
ing are  the  most  important:  *Platonische 
Studien>  (1839);  <Die  Philosophic  der 
Griechen,'  his  greatest  work  (1844-52;  4th  ed. 
1876-81)  ;  'Das  Theologische  System  Zwinglis' 
(1853);  'Die  Apostelgeschichte  kritisch  Un- 
tersucht>  (1854:  English  trans.  1875-76)  ;  <Vor- 
trage  und  Abhandlungen*  (1865;  2d  ed. 
1875-77-84);  <Staat  und  Kirche'  (1873); 
'David  Friedrich  Strauss*  (1874)  ;  'Geschichte 
der  deutschen  Philosophie  seit  Leibnitz* 
(1872);  'Friedrich  der  Grosse  als  Philosph* 
(1886).  His  work  on  Greek  philosophy  has 
been  translated  into  English  under  the  titles 
'Socrates  and  the  Socratic  Schools*  (1868); 
'Stoics,  Epicureans,  and  Sceptics'  (1870) ; 
'Plato  and  the  Older  Academy*  (i8;6)  ;  'The 
Pre-Socratic  Philosophy*  (i88i)  ;  'The  Eclec- 
tics* (1883);  'Aristotle*  (1897). 

ZeUer,  zel-lar,  Jules  Sylvain,  French  histo- 
rian: b.  Paris  23  April  1820;  d.  there  25  July 
1900.  After  study  in  Paris  and  afterward  in 
Germany,  he  held  the  chair  of  history  succes- 
sively in  the  lycees  of  Rennes,  Bordeaux,  and 
Strasburg,  in  the  faculty  of  Aix,  and  in  the 
Paris  normal  school.  In  1863  he  was  made 
professor  of  history  in  the  Ecole  Polytechnique, 
in  1874  member  of  the  Academy  of  Moral  and 
Political  Sciences,  and  in  1876  inspector-general 
of  higher  education.  His  works  include:  'Les 
Empereurs  Remains*  (1863);  'Entretiens  sur 
I'Histoire'  (1865)  ;  'Pie  IX.  et  Victor  Emanuel* 
(1879);  'Histoire  de  I'Allemagne*  (1872-91); 
and  'Histoire  Resumee  de  I'Allemagne*  (1888). 

Zemstvo,  or  semskiya  uchrejderiya  (district 
institutions),  a  Russian  political  body,  originally 
designating  the  country  people,  but  now  used 
for  the  province  and  its  representative  body, 
comparing  favorably  with  our  State  legislatures. 
The  Zemstvo  was  first  mentioned  by  Alexander 
II.  in  the  imperial  edict  of  1859,  and  after  years 
of  labor  in  perfecting  it,  in  January  1864,  was 
officially  recognized  by  him  as  an  institution. 
Its  original  intent  was  the  greatest  possible  de- 
velopment of  local  home  rule,  the  members  of 
the  district  assemblies  or  zemstvos  being  elected 
by  three  different  electoral  classes  —  the  land 
owners,  the  city  people  and  the  country  inhabi- 


tants —  thereby  introducing  for  trial  a  sort  of  con- 
stitutional representation.  Before  long,  however, 
dissensions  arose,  the  central  govenmient  accus- 
ing the  zemstvos  of  assuming  too  much  author- 
ity, of  becoming  too  liberal,  and  by  several  edicts 
the  orderly  development  of  these  districts  was 
checked.  Finally  by  the  edict  of  June  1890  the 
zemstvo  representation  was  limited  to  two  classes 
of  citizens  —  the  hereditary  and  personal  no- 
bility and  the  burghers  of  the  cities  —  thus  de- 
priving the  peasants  entirely  of  their  elective 
franchise,  their  representatives  now  being  se- 
lected by  the  governors  and  by  members  of  the 
volost  assemblies. 

Zenana  Mission,  a  mission  founded  in 
1852  under  the  auspices  of  the  Protestant  mis- 
sionary societies  in  India,  with  the  object  (i) 
of  sending  the  Gospel  to  the  women  of  India 
by  means  of  female  missionaries ;  (2)  of  alle- 
viating their  sufferings  in  sickness,  and  minis- 
tering to  their  spiritual  need;  and  (3)  of  pro- 
moting education,  based  on  Holy  Scripture, 
especially  among  women  of  the  higher  classes. 
See  India. 

Zend,  more  correctly  Avestan,  an  ancient 
Iranian  language,  in  which  the  Zend-Avesta  is 
composed.  This  language  was  first  introduced 
to  notice  by  Anquetil  Duperron,  and  the  accu- 
rate knowledge  of  it  has  been  developed  among 
others  by  Rask,  Burnouf,  Bopp,  and  Haug.  It 
is  now  recognized  to  be  a  coa:val  and  cognate 
dialect  with  the  Vedic  Sanskrit.  It  embraces 
two  dialects  called  Bactrian,  in  contradistinction 
to  the  ancient  languages  of  Media  and  Persia, 
which  are  called  the  Western  Iranian,  while  the 
Zend  or  Bactrian  dialects  are  called  the  East- 
ern Iranian  dialects.  The  two  Zend  dialectr 
consist  of  an  earlier  and  a  later,  analogous  to 
the  Vedic  and  classic  Sanskrit  or  to  the  Homeric 
and  classic  Greek.  The  period  of  transition  be- 
tween them  is  perhaps  from  100  to  200  years. 
The  earlier  dialect  is  called  the  (jitha,  from  the 
Gathas  or  sacred  songs  which  form  the  only  re- 
mains of  it;  the  later  is  that  in  which'  the 
greater  part  of  the  Zend-Avesta  or  Zoroastrian 
sacred  writings  are  found.  They  differ  both  in 
grammar  and  pronunciation,  they  are  both 
highly  cultivated  languages,  and  rich  in  inflec- 
tions, but  the  earlier  is  richer  in  inflections  and 
the  later  in  compounds.  The  earlier  is  dis- 
tinguished by  long  vowel  terminations,  probably 
produced  by  transcribing  the  singing  pronunci- 
ation of  the  gathas.  The  present  alphabet  is 
comparatively  modern,  and  is  probably  derived 
from  the  Syriac.  There  are  12  simple  vowels, 
14  diphthongs,  and  29  consonants,  represented 
by  separate  characters.  The  roots  are  mostly 
monosyllabic,  some  consisting  only  of  a  single 
vowel,  others  of  a  vowel  and  consonant  or  a 
vowel  between  two  consonants.  These  primitive 
roots  are  modified  by  articulate  additions,  which 
extend  or  limit  their  meaning  after  the  manner 
of  prefixes  and  sufllixes,  thus  da,  to  make,  with 
the  addition  of  th,  becomes  dath,  to  place. 
Verbal  roots  undergo  modifications  producing 
three  distinct  forms,  the  causal,  the  desiderative, 
and  the  intensive.  Verbs  have  three  voices,  ac- 
tive, middle  (reflective),  and  passive;  and  four 
moods,  indicative,  subjunctive,  potential,  and 
imperative.  Some  of  these  moods  are  double. 
The  tenses  include  one  for  the  present,  four  for 
the   past,    and  two  for  the  future.    Nouns  are 
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formed  from  roots  by  means  of  suffixes.  There 
are  three  genders,  masculine,  feminine,  and 
neuter.  There  are  also  three  numbers,  singular, 
dual,  and  plural,  with  eight  inflections  in  the 
first  and  last  and  five  in  the  middle  number. 
The  forms  of  the  declensions  closely  resemble 
those  of  Sanskrit;  and  there  are  many  other 
analogies  between  the  Gatha  dialect  and  the 
Vedic  Sanskrit.    See  Sanskrit  Language  and 

LrrERATURE. 

Ze'nitii,  the  vertical  point  of  the  heavens 
at  any  place,  that  is,  the  point  right  above  a 
spectator's  head,  and  from  which  a  line  drawn 
perpendicular  to  the  plane  of  the  horizon  would, 
if  produced,  pass  through  the  earth's  centre, 
supposing  tiie  earth  a  perfect  sphere.  Each 
pomt  on  the  surface  of  the  earth  has  therefore 
Its  corresponding  zenith.  The  zenith  distance 
of  a  heavenly  body  is  the  arc  intercepted  be- 
tween the  body  and  the  zenith,  being  the  same 
as  the  co-altitude  of  the  body. 

Zenith  Sector,  an  astronomical  instru- 
ment, consisting  of  a  telescope  swinging  upon 
pivots,  and  having  attached  to  it  an  arc  grad- 
uated into  degrees  and  minutes.  It  is  used  for 
the  same  purpose  as  the  mural  circle,  namely,  to 
ascertain  the  zenith  distance  of  the  several  stars. 

Zenith  Telescope,  an  instrument  used  in 
field  astronomy  for  the  determination  of  lati- 
tudes, by  the  measurement  of  the  difference  of 
meridian-zenith  distance  of  two  stars,  one  cul- 
minating north  of  the  zenith,  and  the  other  at 
so  nearly  the  same  distance  south  that  that  dif- 
ference can  be  measured  by  a  filar  micrometer 
in  the  field  of  the  telescope  when  the  latter  is 
revolved  180°  round  a  vertical  axis  between  the 
two  culminations. 

Zenjun,  zen-jiin',  or  Zinjan,  Persia,  a  town 
in  the  province  of  KJiamseh,  170  miles  north- 
west of  Teheran,  on  the  highway  to  Tabriz.  It 
has  manufactures  of  carpets,  woolen  cloths,  and 
arms.    Pop.  20,000. 

Zenkoji,  zen-ko'je,  Japan.    See  Nagano. 

Zeno,  ze'no.  Emperor  of  the  East  (Byzan- 
tine empire)  from  474  to  491  a.d.  An  Isaurian 
by  birth,  he  married  the  daughter  of  Leo  L, 
commanded  the  imperial  guards  and  armies,  and 
was  elevated  to  the  consulship  in  469;  procured 
the  assassination  of  Aspar,  the  minister  of  Leo, 
in  471,  and  usurped  the  crown  on  the  death  of 
Leo  in  474.  He  was  driven  out  of  his  capital  by 
Basilicas,  who  was  proclaimed  emperor  in  475, 
but  regained  Constantinople  in  477  ty  buymg 
over  Harmatius,  the  nephew  and  general  of 
Basiliscus,  who  was  deposed  and  died  shortly 
afterward.  In  478  a  Gothic  invasion  was  bought 
off;  in  479  a  revolt  in  Constantinople  was  put 
down  by  corrupting  the  troops  engaged;  a  sec- 
ond Gothic  invasion  was  bought  off,  and  a  third 
was  repelled  by  purchasing  the  aid  of  an  oppos- 
ing party  among  the  Goths,  one  of  whose  chief- 
tains, afterward  Theodoric  the  Great,  was  made 
consul  in  484.  Having  quarreled  with  Theo- 
doric, Zeno,  anxious  to  save  himself  and  his 
capital,  proposed  to  him  to  invade  Italy,  and 
expel  Odoacer  and  the  Heruli.  Among  the 
more  important  events  of  his  reign  was  the 
publication  of  the  so-called  'Henoticon*  (482), 
or  < Decree  of  Union,'  intended  to  adjust  the 
controversy  between  the  Monophysites  (q.v.) 
and  the  Orthodox  Church. 


Zeno,  dza'no,  Apostolo,  Italian  dramatist 
and  literary  historian:  b.  Venice  11  IDcc.  166S; 
d.  there  11  Nov.  1750.  He  was  a  founder 
(1710)  of  the  critical  periodical  <Giomale  de' 
Letterati  d'ltalia,'  in  1718-29  was  at  Vienna  as 
court-poet,  and  made  liis  reputation  in  Italian 
literature  by  libretti  for  the  musical  drama, 
which  in  his  work  attained  real  literary  rank. 
For  many  years  he  was  the  chief  dramatic  poet 
of  Italy.  He  was  also  a  scholar,  antiquary,  and 
well-known  numismatist  His  collected  dramas 
appeared  in  1744.  Among  his  further  writings 
is  the  ^Dissertazioni  Istonco-Critiche  e  Lettera- 
rie>  (i7S>-3).  Consult  the  <Life>  by  Negri 
(1816). 

Zeno,  Nicold  and  Antonio,  Venetian  nav- 
igators of  the  late  14th  and  early  15th  centuries. 
Antonio  about  1390  fitted  a  ship  with  which  he 
sailed  northward  on  the  Atlantic.  He  was 
wrecked  on  one  ofthe  Faroe  islands.  Here  he 
would  have  been  killed  by  the  Scandinavian  na- 
tives had  he  not  been  opportunely  rescued  by 
Earl  Sinclair,  whom  Hacon  VI.  of  Norway  had 
invested  with  the  Orkneys  and  Caithness.  He 
was  made  commander  of  the  earl's  small  fleet, 
and  in  1393  or  1394  sailed  with  three  ships  to 
Greenland,  where  he  spent  some  time.  He  died 
in  the  Faroes  about  1395.  Antonio  went  out  to 
the  Faroes  in  1391,  and  was  in  Sinclair's  service 
for_i4  years,  dying  at  Venice  in  1406.  After  Ni- 
cole's death  he  was  commander  of  the  fleet; 
and  on  one  occasion,  to  verify  fishermen's  re- 
ports of  land  some  1,000  miles  westward,  he 
undertook  a  voyage  of  discovery  in  the  Atlantic. 
He  described  his  adventures  in  a  letter,  and  on 
this  letter  and  some  others  and  a  sailing-chart, 
probably  made  by  Antonio,  is  based  a  work  con- 
taining matter  of  some  interest  in  connection 
with  pre-Columbian  discovery  in  the  New 
^yorld.  The  letters  were  worked  into  a  narra- 
tive, and,  with  a  copy  of  the  map,  appeared  in 
book-form  in  1558.  The  narrative  says  that  a 
fisherman,  returning  to  the  Faroes  after  a  26 
years'  absence,  told  of  a  land  called  Estotiland, 
where  there  was  much  gold  and  forest.  The 
people  built  small  boats  and  traded  with  Green- 
land. The  description  of  Estotiland  is  vague, 
and  contains  little  to  suggest  North  America. 
But  a  voyage  was  undertaken  from  Estotiland 
to  a  region  southward,  called  Drogio.  There, 
said  the  fishermen,  the  people  were  cannibals. 
"They  have  no  kind  of  metal.  They  live  Iqr 
hunting,  and  carry  lances  of  wood,  sharpened 
at  the  point."  Farther  south,  *they  have  cities 
and  temples,*  as  well  as  *some  knowledge  and 
use  of  gold  and  silver.*  The  honesty  of  the 
Zeno  narrative  has  been  sufficiently  weH  estab- 
lished ;  but  whether  or  no  the  fisherman  had  the 
experiences  he  narrated  in  Drogio,  and  whether 
that  may  be  identified  with  North  America,  are 
questions  that  have  been  much  debated.  Con- 
sult :  Major,  <The  Voyages  of  Nicolo  and  An- 
tonio Zeno*  (Hakluyt  Society.  1873),  with  a 
translation  of  the  narrative  and  a  copy  of  the 
map;  and  Fiske,  'The  Discovery  of  America,* 
Vol.  L  (1892). 

Zeno  (ze'no)  (  Gk.  Z^jwur ),  of  Citinm. 
ancient  Greek  philosopher:  b.  Citium,  island  of 
Cyprus.  He  flourished  in  the  late  4th  and  early 
3d  century  b.c.,  and  was  the  founder  of  the 
Stoic  school  of  philosophy  (see  Stoics).  The 
circumstances  of  his  life  are  not  well  known. 
Tradition  says  that  after  suffering  shipwreck  near 
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the  Peiraeus,  and  according  to  one  account  los-  him  as  the  inventor  of  dialectic.  As  a  defender 
ing  his  all,  while  by  another  his  wealth  amounted  of  the  Eleatic  doctrine  of  the  unity  of  the  ex- 
to  1,000  talents,  he  settled  at  Athens.  There  he  istent,  he  was  the  first  to  lay  down  the  problems 
early  made  himself  remarked  for  the  virtues  of  of  skepticism  in  regard  to  the  real  existence  of 
moderation  and  contentment,  and  during  his  the  phenomenal  world,  and  has  thus  exercised 
long  life  he  so  acquired  the  esteem  of  the  citi-  an  important  influence  on  philosophy.  He  is 
zens  that  they  voted  him  a  crown  of  gold  and  said  to  have  directed  four  arguments  against 
a  public  burial  in  the  Ceramicus.  He  is  said  the  reality  of  motion,  first  from  the  impossibil- 
to  have  declined  the  citizenship  of  Athens  from  ity  of  a  moving  body  arriving  at  a  place  without 
fidelity  to  his  native  country.  He  first  resorted  passing  through  an  infinite  number  of  inter- 
to  the  teaching  of  the  Cynic  Crater,  and  by  this  mediate  places ;  second,  from  the  contradictori- 
school  his  own  views,  especially  in  the  earlier  ness  of  relative  notions  of  speed,  based  on  the 
period  of  his  career,  were  much  influenced.  It  same  reason;  third,  from  die  fact  that  each 
may  seem  surprising  that  Zeno,  who  rejected  body  at  each  particular  moment  must  occupy 
both  the  contempt  for  established  usages  and  one  particular  portion  of  space,  and  is  therefore 
for  general  knowledge  which  distinguished  the  at  rest;  fourth,  from  the  contradictoriness  of 
Cynics,  should  have  attached  himself  to  that  relative  notions  of  time  in  respect  to  motion, 
school,  but  the  central  point  of  every  true  sys-  the  same  portion  of  time  being  regarded  as  long 
tern  of  philosophy  is  its  ethics,  and  he  was  at-  or  short,  according  as  it  is  measured  by  differ- 
tracted  to  the  Cynics  by  their  doctrines  of  moral  ent  standards.  He  is  also  credited  with  an 
obligation,  which  he  made  the  foundation  of  his  argument  against  the  veracity  of  sensuous  im- 
own  system.  Contrary  to  the  advice  of  Crater  pressions,  which  rests  merely  on  an  imperfect 
he  afterward  studied  under  Stilpo  the  Mega-  knowledge  of  physics.  It  is  in  this  form.  If  a 
rian.  Among  his  subsequent  advisers  or  teach-  measure  of  millet-grains  in  falling  produces  a 
ers  are  enumerated  the  Megarians  Cronus  and  sound,  each  single  grain,  and  each  fraction  of 
Philon,  and  the  Academics  Xenocrates  and  a  grain,  however  minute,  must  also  produce  a 
Polemon.  Of  the  last  two  he  is  said  to  have  sound ;  for  as  the  results  of  the  motion  of  the 
been  a  pupil.  He  maintained  a  friendship  with  whole  mass  is  but  the  sum  of  the  results  of 
Antogonus  Gonatas,  king  of  Macedon,  of  whom  the  motion  of  its  parts,  if  no  sound  is  produced 
his  disciples  Persaeus  and  Philonides  were  com-  by  the  smallest  of  the  parts,  no  sound  can  be 
panions.  About  310  B.C.  he  opened  his  school  produced  by  the  whole.  Aristotle,  in  his 
in  the  UoueCKri  Zrod  (Stoa),  or  "Painted  <Physics>  (VI.),  pointed  out  the  fallacies  in 
Porch."  This  place,  which  was  adorned  with  the  arguments  against  the  reality  of  motion, 
paintings  by  Polygnotus,  had  formerly  been  the  Consult:  Zeller,  <Pre-Socratic  Philosophy,*  Vol. 
resort  of  a  school  of  poets,  who  were  from  this  I.  (1881)  ;  Ueberweg,  'History  of  Philosophy,* 
circumstance  called  Stoics*  and  the  name  was  Eng.  trans.  Vol.  I.  (1887)  ;  Ritter  and  Preller, 
now  transferred  from  them  to  the  disciples  of  'Historia  Philosophiae  Grsecae*  (8th  ed.  1898)  ; 
Zeno,  who  at  first  had  been  called  Zenonians.  and  Zeller,  'Philosophic  der  Griechen,*  Vol.  I. 
All  the  works  of  Zeno  are  lost    They  were  nu-  (4th  ed.  1900). 

merous,  and  include  treatises  <On  the  State'  Zenobia,  ze-no'bl-a,  queen  of  Palmyra 
(early  and  of  cynical  tendencies);  <On  the  (q.v.).  She  was  instructed  in  the  sciences  by  the 
Ethics  of  Crater* ;  <0n  Life  According  to  Na-  celebrated  Longinus,  and  made  such  progress 
ture' ;  <On  Impulse' ;  <0n  the  Nature  of  Man' ;  that  besides  her  native  tongue  she  spoke  the 
<0n  the  Affections' ;  <0n  the  Becoming'  (or  Latin,  Greek,  Coptic,  and  Syrian  languages.  She 
Fitting)  ;  <0n  Law' ;  and  <0n  Grecian  Educa-  also  patronized  learned  men,  and  herself  formed 
tion> ;  various  treatises  on  physics,  logic,  and  an  epitome  of  Egyptian  history.  She  was  mar- 
poetry,  and  a  work  on  the  Pythagorean  doc-  ried  to  Odenathus,  king  of  Palmyra,  accompanied 
trine.  Concerning  the  doctrines  of  Zeno,  which  him  both  in  the  war  and  the  chase,  and  the  suc- 
employed  very  largely  the  ethics  of  the  Cynic  cess  of  his  military  expedition  against  the  Per- 
school,  as  well  as  the  physics  of  Heraclitus  and  sians  is,  in  a  great  degree,  attributed  to  her 
Pythagoras,  consult  the  article  Stoics  referred  prudence  and  courage.  Gallienus,  in  return  for 
to  above;  also  Zeller,  'Stoics,  Epicureans,  and  services  which  tended  to  preserve  the  East  to 
Skeptics'  (1870) ;  Ueberweg,  'History  of  Phi-  the  Romans  after  the  capture  of  Valerian  by 
losophy'  (Eng.  trans.  1887) ;  and  Ritter  and  Sapor,  king  of  Persia,  acknowledged  Odenathus 
Preller,  'Historia  Philosophise  Graecae'  (8th  ed.  as  emperor,  and  on  his  death,  267  a.d.,  she  as- 
1898).  sumed  the  sovereignty,  under  the  title  of  Queen 

of  the  East.    She  preserved  the  provinces  which 

Zeno  (Gk.  Zi)rwi- )  of  Elea,  ancient  Greek  had  been  ruled  by  Odenathus,  and  was  preparing 

philosopher:  b.   Elea    (Velia),  Lucania,  south-  to  make  other  conquests,  when  the  succession  of 

ern  Italy,  about  488  B.a    He  was  the  favorite  Aurelian   to   the   purple   led   to   a   remarkable 

disciple  of  Parmenides,  whose  opinions  he  de-  chSnge  of   fortune.    That   martial   prince,   dis- 

fended,  and  whose  ethico-political  schemes  he  gusted  at  the  usurpation  of  the  richest  provinces 

shared.    He  appears  to  have  lived   for  a  con-  of  the  East  by  a  female,  determined  to  make 

siderable  time  in  Athens,  where  he  taught  for  war  upon  her:  and  having  gained  two  battles, 

remuneration,  and  had  distinguished  pupils,  as  Antioch  and  Emesa,  besieged  her  in  Palmyra, 

Pericles  and  Callias.    He  is  said,  on  unsatis-  where  she  defended  herself  with  great  bravery, 

factory  evidence,  to  have  engaged  in  an  enter-  At    length,    finding    that    the    city    would    be 

prise  on  behalf  of  his  native  land  against  the  obliged  to  surrender,  she  quitted  it  privately; 

tyrant  Nearchus.    Whether  he  perished  in  this  but  the  emperor,  having  notice  of  her  escape, 

attempt  or  survived   is  not  known.    None  of  caused  her  to  be  pursued  with  such  diligence 

his  writings  are  extant,  but  his  opinions  are  re-  that  she  was  overtaken  just  as  she  got  into  a 

ferred  to  by  Aristotle,  who  attempted  to  con-  boat  to  cross  the  Euphrates,  in  272.    Aurelian 

fute  some  of  them,  and  who  has  distinguished  spared  her  life,  but  made  her  serve  to  grace  his 
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triumph.  The  Roman  soldiers  demanded  her 
life;  and  according  to  Zosimus  she  purchased 
her  safety  by  sacrificing  her  ministers,  among 
whom  was  the  distinguished  Longinus.  She  was 
allowed  to  pass  the  remainder  of  her  life  as  a 
Roman  matron;  and  her  daughters  were  mar- 
ried by  Aurelian  into  families  of  distinction. 
Her  only  surviving  son  retired  into  Armenia, 
where  the  emperor  bestowed  on  him  a  small 
principality.  Cfonsult:  Gibbon,  'Decline  and 
FalP  (ed.  Bury.  1896-1900)  ;  <Life  of  Aurelian* 
by  Vopiscus  in  'Augustae  Historise  Scriptores* 
(Eng.  trans.  Bernard,  1740)  ;  Ware,  <Zenobia, 
■or  The  Fall  of  Palmyra'   (1836). 

Zenobia,  or  The  Pall  of  Palmyra,  a  noted 
■historical  novel,  first  issued  in  1836  in  the 
< Knickerbocker  Magazine,*  and  then  entitled 
■* Letters  from  Palmyra.* 

Zenos,  ze'nos,  Andrew  Constantinides, 
American  educator :  b.  of  Greek  parentage,  Con- 
stantinople, Turkey,  13  Aug.  1855.  He  was 
graduated  at  Robert  College,  Constantinople, 
in  1872,  studied  theology  at  Princeton  Seminary 
and  was  pastor  of  a  Presbyterian  church  in 
Brandt,  Pa.,  1881-3.  From  1883  to  1888  he  was 
professor  of  Greek  in  Lake  Forest  University 
and  of  New  Testament  exegesis  at  Hartford 
Theological  Seminary  1888-91.  In  1891  he  was 
made  professor  of  church  history  in  McCor- 
mick  Theological  Seminary  in  Chicago,  and  in 
1894  was  transferred  to  the  chair  of  Biblical 
theology  in  that  institution,  a  position  he  still 
(1904)  holds.  He  wrote:  'Elements  of  Higher 
■Criticism* ;  'Compendium  of  Church  History* 
(1896),  etc.;  and  edited  Xenophon's  'Anabasis* 
(with  F.  W.  Kelsey*  (1888). 

Zenta,  zJn'to,  Hungary,  a  town  in  the 
county  of  Bacs-Bodrog,  on  the  Theiss,  120  miles 
southeast  of  Budapest  Here,  n  Sept.  1697, 
the  Germans  under  Prince  Eugene,  defeated 
the  Turks,  a  victory  which  led  to  the  peace  of 
Carlowitz,  ratified  January  1699.  Pop.  about 
30,000. 

Ze'olite,  a  name  given  to  a  group  of 
hydrated_  silicate  minerals  commonly  found  in 
cavities  in  igneous  rocks,  from  which  they  are 
derived  through  secondary  alteration.  They  in- 
clude thompsonite,  natrolite,  scolecite,  anakite, 
chabazite,  gmelinite,  phillipsite,  harmotome, 
stillite,  and  heulandite.  The  name  is  derived 
from  the  boiling  reaction  before  the  blowpipe. 

Zepbaniah,  zef-a-ni'a,  the  ninth  in  order 
of  the  Scriptural  writers  known  as  the  minor 
prophets.  His  pedigree  is  traced  back  for  four 
generations.  He  is  the  son  of  Cushi,  the  son 
of  Gedaliah,  the  son  of  Amariah,  the  son  of 
Hizkiah,  and  he  is  supposed  to  have  been  of 
noble,  if  not  of  royal,  ancestry.  His  brief  but 
pregnant  prophecy  was  delivered  just  after  the 
time  of  the  first  appearance  of  Jeremiah  (626 
B.C.) — that  is,  in  the  first  half  of  the  reign  of 
Josiah.  The  next  preceding  prophet  was  Micah, 
who  died  in  the  early  part  of  the  reign  of 
Manasseh.  But  the  condition  of  the  whole  of 
western  Asia,  including  Palestine,  portended  a 
speedy  upheaval.  Above  all,  Nineveh  was  be- 
^nning  its  memorable  decline  after  the  death  of 
Its  king,  Assur-banipal  (668-626  b.c).  Morally 
and  religiously  the  Jewish  nation  had  improved 
but  little  since  the  degeneracy  that  had  fol- 
lowed the  death  of  Hezekiah,  and  Josiah's  re- 
form (621  B.C.)  had  not  yet  begun,  if  we  may 


judge  the  invectives  of  the  prophet  against 
idolatrous  practices.  Zephaniah  was  apparently 
a  descendant  of  King  Hezekiah. 

The  Prophet's  Message. —  Zephaniah  spoke 
and  wrote  primarily  for  the  correction  and 
warning  of  Judah  and  Jerusalem,  though  he 
draws  illustrations  from  the  sins  and  fates  of 
other  peoples.  The  culmination  of  these  is 
found  in  the  iniquities,  the  pride,  and  the  speedy 
fall  of  Nineveh.  A  division  into  four  parts  is 
as  follows: 

The  threatening:  ch.  i.  i,  the  whole  world  — 
that  is,  the  Semitic  world  —  is  to  undergo  ex- 
emplary punishment,  particularly  Jerusalem  and 
its  apostates  from  Jehovah  (ver.  1-6).  (z)  The 
classes  of  people  who  are  to  be  thus  visited  — 
the  royal  house,  the  nobles,  the  wealthy  traders, 
the  careless  and  defiant  generally  —  are  charac- 
terized, anj  their  chastisement  set  forth  in  lan- 
guage largely  figurative  (ver.  7-18). 

The  lessons  from  the  nations:  ch.  ii.  God's 
own  people  are  warned  to  repent  in  time  (ver. 
1-3),  and  so  avoid  the  doom  that  is  about  to 
fall  upon  the  Philistines  (ver.  4-7),  Moab  (ver. 
8-11),  Egypt,  under  the  name  of  Ethiopia  (ver. 
12),  and  finally  Assyria  and  Nineveh  (ver. 
13-IS). 

The  remonstrance:  ch.  Hi.  1-7.  Rebellious 
and  obstinate  Jerusalem  is  urged  to  repent  by 
the  righteous  and  reasonable  God,  in  view  of 
coming  woes;  for  the  lesson  of  the  fate  of 
other  nations  has  so  far  been  unheeded. 

The  promised  redemption:  ch.  iii.  8-20-1. 
The  faithful  remnant  is  bidden  to  wait  and  trust. 
It  shall  survive  the  ruin  of  the  nations,  be 
joined  by  exiled  brethren  from  far  and  near,  and 
rest  in  quiet  content  (ver.  8-13).  (2)  Joyous 
thanksgiving  is  now  in  place,  for  Jehovah  is  in 
the  midst  of  Jerusalem,  to  comfort  and  bless 
his  people.  Their  reproach  is  taken  away;  dis- 
persion and  captivity  are  at  an  end. 

Zeph'jrr,  a  soft,  cool,  agreeable  wind;  in 
Greece  the  west,  or  rather  west-southwest  wind. 
The  Greek  name,  according  to  the  etymology, 
signifies  life-bringing,  because  at  the  time  when 
this  wind  begins  to  blow,  the  plants  are  restored 
to  life  by  the  balmy  spring  air. 

Zephyran'tlies,  a  genus  of  Liliacece,  indig- 
enous to  the  warmer  regions  of  America,  and 
most  commonly  reoresented  by  the  atamasco  lily 
(q.v.).  The  species  are  bulbous,  and  are  not 
hardy  in  the  Northern  States,  but  make  charm- 
ing summer-blooming  window  and  greenhouse 
plants,  resting  in  the  winter.  The  foliage  is 
linear,  springing  from  the  bulb,  and  a  scape, 
appearing  at  the  same  time,  is  crowned  by  a 
regular,  3-merous  corolla  which  is  nearly,  or 
quite,  erect,  from_  i  to  3  inches  across,  and  red, 
yellow,  or  white  in  color.  Z.  Candida  is  one  of 
the  white-flowered  species,  and  is  also  one  of 
the  hardiest  and  thriftiest.  It  is  a  lovely, 
crocus-like  plant,  with  pure-white  blossoms 
opening  out  flat  in  the  sunshine,  and  evergreen 
foliage. 

Zephyrus,  zefl-rus,  in  Greek  mythology, 
a  son  of  j^olus,  or  of  Astraeus  and  of  Aurora, 
a  lover  of  Chloris  or  Flora.  By  the  harpy 
Podarge  he  was  the  sire  of  the  swift  horses  of 
Achilles,  Xe:ithos,  and  Balios.  His  love  being 
rejected  by  Hyacinthus,  he  was  the  cause  of 
his  death  by  blowing  Apolio's  quuit  against  his 
head.  Sorr,e  make  him  the  husband  of  one  of 
the  Hours.    Flowers  and  fruits  are  under  his 
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protection.  He  is  represented  as  a  gentle  beau- 
tiful youth,  naked,  with  a  wreath  on  his  head, 
or  Howers  in  the  fold  of  bis  mantle. 

Zeppelin,  tsep'pe-lin,  Ferdinand,  Count 
VON,  German  inventor:  b.  Constance,  Baden,  8 
July  i8j8.  He  took  part  in  the  Franco-German 
war  as  an  officer  of  cavalry;  arose  to  the  rank 
of  lieutenant-general  in  the  German  army;  and 
was  attached  to  the  suite  of  the  king  of  Wiir- 
temberg.  -  He  became  known  for  his  experi- 
ments in  connection  with  dirigible  balloons.  His 
first  ascent  was  on  6  July  1892  at  Bern,  the 
balloon  safely  arriving  at  Lucerne.  On  2  July 
1900  he  made  an  ascent  at  Manzell,  near  Fried- 
richshafen,  on  Lake  Constance,  in  *one  of  the 
most  ingenious,  expensive,  and  carefully  con- 
structed balloons  of  modern  times.*  This  bal- 
loon rose  1,300  feet,  traveled  3^  miles  in  17 
minutes  in  a  prescribed  direction,  and  was  finally 
forced  only  by  an  accident  to  the  sliding-weight 
and  one  of  the  rudders  to  descend,  which  it  ac- 
complished with  perfect  ease.  On  17  October, 
Zeppelin  undertook  a  second  ascent,  the  balloon 
on  this  occasion  remaining  in  the  air  for  an 
hour  at  an  average  height  of  about  2,000  feet, 
making  noticeable   headway  and   remaining   in 

Sirfect  control  against  a  seven-mile  wind.    See 
ALLOONS. 

Zerafshan,  zer-af-shan',  Asiatic  Russia,  a 
river  rising  in  a  valley  at  the  function  of  the 
Hissar  and  Turkestan  Mountain  chains,  and 
after  a  westerly  by  north  course  of  about  400 
miles,  passing  the  towns  of  Peniakent,  Samar- 
kand, Katakurgan,  Kerminch,  and  Bokhara,  dis- 
persing itself  in  the  desert  sands  between  Kara- 
kul and  tlie  Oxus  River.  A  railway  line 
traverses  the  valley  from  Karakul  to  near  Pen- 
jakent. 

Ze'rah,  a  king  of  Ethiopia,  known  to  the 
Egyptians  as  Azech  Amen,  who  flourished  in 
southern  Egypt  about  900  B.C.  He  conquered 
Egypt  and  invaded  Palestine,  where  Asa,  king 
ofjudah,  completely  defeated  him,  as  a  conse- 
t]uence  of  which  Zerah  abandoned  not  only  Pal- 
estine, but  also  Egypt 

Zcrbi,  Gabriel,  Italian  physician  and  anat- 
omist: b.  Verona  in  the  15th  century;  d.  there 
1505.  After  many  years  of  study  he  lectured 
for  some  time  at  Rome,  and  became  professor  of 
medicine  at  Padua  in  1495.  His  chief  work  is 
*  Anatomy  ofthe  Human  Body'  ('Liber  Anat- 
omic Corporis  humani'),  published  about  1490, 
which  contains  the  germ  of  several  discoveries 
in  anatomy. 

Zerboni  di  Sposetti,  Joseph,  German  phi- 
losopher: b.  Breslau  1766;  d.  1831.  Having 
written,  in  1796,  a  letter  to  the  governor  of  Si- 
lesia, showing  the  unreasonableness  of  attaching 
an  unlimited  importance  to  the  right  of  birth 
in  the  nobility,  he  was  imprisoned  for  three 
years  on  a  charge  of  high  treason,  by  order  of 
Frederick  William  HI.  Being  at  last  brought 
to  trial  he  was  liberated,  and  was  subsequently 
employed  in  several  public  offices. 

Zerbst,  tserpst,  Germany,  a  town  in  the 
duchy  of  Anhalt,  on  the  Nuthe,  21  miles  south- 
east of  Magdeburg.  The  chief  buildings  are 
the  great  Schloss  in  a  fine  park;  the  15th  cen- 
tury Nikolaikirche;  and  the  stately  15th  century 
Rathhaus  on  the  market  place  where  are  the 


Roland  column  (i445),  and  the  Butter jungfen 
a  slender  column  bearing  a  female  figure.  The 
chief  educational  institution  is  the  FraiKis- 
ceum,  a  gymnasium  of  high  repute.  The  town 
has  manufactures  of  noted  bitter  beer,  of  silks, 
plush,  cloth,  leather,  machinery,  musical  instru- 
ments, etc.  Zerbst  was  founded  in  1007.  From 
1603  to  1793  it  was  the  capital  of  a  principality 
of  the  same  name,  which  in  1797  was  absorbed 
in  Anhalt-Dessau. 

Zerfifi,  George  Gustavus,  English  author: 
b.  Hungary  1821 ;  d.  Chiswick,  England,  28  Jan. 
1892.  He  edited  a  newspaper  at  Budapest,  and 
in  1848  served  as  a  captain  in  the  revoluti'nary 
army.  He  also  acted  for  a  time  as  Kossuth's 
private  secretary.  On  the  failure  of  the  revo- 
lution in  1849  he  came  to  England  and  was 
naturalized,  and  some  years  later  was  engaged 
as  a  lecturer  in  the  department  of  art  at  South 
Kensington.  Throughout  his  career  Zerffi  gave 
much  attention  to  the  subjects  of  decoration 
and  history,  and  wrote  many  works  treating 
these  themes  in  a  comprehensive  manner.  He 
maintained  that  history  should  be  studied  as  a 
whole- on  philosophical  principles.  He -planned  a 
general  work  on  these  lines  entitled  'Studies 
in  the  Science  of  General  History*  in  two  vol- 
umes, dealing  with  ancient  and  mediaeval  his- 
tory respectively.  Among  his  other  publications 
are:  'A  Manual  of  the  Historical  Development 
of  Art,  with  Special  Reference  to  Architecture, 
Sculpture,  Painting  and  Ornament'  (1876); 
and  an  English  version  of  Goethe's  'Faust' 
with  critical  and  explanatory  notes  (1859). 

Zeri'ba,  or  ZareelM,  a  temporary  military 
enclosure,  the  sides  of  which  are  formed  of 
prickly  brush  wood,  sheltered  by  which  a  force 
may  camp  comparatively  safe  from  sudden  sur- 
prise. The  term  came  into  prominent  use  dur- 
mg  the  Anglo- Egyptian  campaign  of  1884. 

Zermatt,  tser-mat',  or  zer-mat',  Switzer- 
land, a  mountain  village  and  tourist-resort  in 
the  canton  of  Valais,  at  the  foot  of  the  Matter- 
horn  and  near  the  head  of  the  Visp  Valley,  22^ 
miles  by  rail  southwest  of  Visp.  It  stands  SJi? 
feet  above  sea-level,  having  to  the  south  the 
great  Theodule  glacier,  above  which  tower  the 
Breithorn  on  the  east,  and  beyond  the  Monte 
Rosa  group,  and  on  the  west  the  rock^  cone 
of  the  Matterhorn.  An  electric  mountam  rail- 
way connects  with  the  Riffelberg  and  the  sum- 
mit of  the  Gornergrat  (10,290  feet).  The  Theo- 
dule Pass  or  Matterjoch  (10,899  feet)  leads  to 
Aosta  in  Italy.  In  the  village  churchyard  are 
the  graves  of  many  victims  of  mountaineering. 
Pop.  about  1,000. 

Zero,  in  mathematics,  the  absence  of 
magnitude ;  the  remainder  that  is  obtained  when 
any  quantity  is  subtracted  from  itself;  nothing, 
considered  as  a  quantity;  that  which  separates 
real  positive  quantities  from  real  negative  quan- 
tities. Zero  is  denoted  by  the  symbol  o  (•ci- 
pher''), and  this  symbol  itself  is  often  called 
"zero."  In  the  theory  of  functions,  any  valae 
of  a  variable  which  reduces  a  given  function 
of  that  variable  to  zero  is  called  a  ■zero*  of 
the  given  function  In  infinitesimal  analysis, 
infinitesimal  quantities  are  sometimes  called 
zeros.  This  usage  is  incorrect,  and  it  leads  to 
confusion  of  thoupht.  An  'infinitesimal*  has 
an  actual  magnitude,  and  although  that  ma»ri- 
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tude  is  smaller  than  any  quantity  that  can  be 
definitely  stated  or  assijB^ed,  the  fact  that  it 
exists  distinguishes  the  infinitesimal  from  zero, 
properly  so-called. 

In  physical  measurement,  the  ''zero'  of  any 
ocale  is  the  starting  point  from  which  measure- 
ments on  that  scale  are  reckoned.  In  ther- 
mometry (q.v.)  it  is  customary  to  distinguish 
three  different  kinds  of  zeros.  These  are,  re- 
spectively, (i)  the  arbitrary  zero,  (2)  the  "nat- 
ural" zero,  and  (3)  the  'absolute*  zero.  The 
arbitrary  zero  on  such  a  scale  is  a  zero  that  is 
selected  arbitrarily,  as  a  convenient  point  of 
reference;  the  selection  being  governed  by  prac- 
tical considerations  of  convenience,  or  by  the 
facility  with  which  the  point  can  be  experimen- 
tally determined.  (See  Thermometer.)  The 
•natural"  zero  is  employed  chiefly  in  connection 
with  the  gas  thermometer.  In  a  gas  thermom- 
eter in  which  the  temperature  is  indicated  by 
the  expansion  of  a  given  volume  of  gas  at  con- 
stant pressure,  the  "natural"  zero  is  the  tem- 
perature at  which  the  volume  of  the  gas  would 
just  vanish,  if  the  contraction  of  the  gas  were 
to  follow,  at  very  low  temperatures,  the  law 
of  variation  with  temperature  that  prevails  be- 
tween the  freezing  and  boiling  points  of  water. 
Similarly,  in  a  gas  thermometer  in  which  tem- 
perature is  measured  by  the  change  in  pressure 
of  a  mass  of  gas  that  is  confined  at  constant 
volume,  the  •natural"  zero  is  the  temperature 
at  which  the  pressure  of  the  gas  would  just 
vanish,  if  the  law  of  variation  of  pressure  were 
the  same,  at  very  low  temperatures,  as  it  is 
between  the  freezing  and  boilmg  points  of  water. 
The  "natural*  zeros  of  the  various  gas  ther- 
mometers that  are  in  actual  use  are  not  iden- 
tical, but  their  positions  differ  only  by  a  few 
degrees,  at  the  most. 

The  "absolute"  zero  of  temperature  is  the 
temperature  that  a  body  would  nave,  if  it  were 
absolutely  deprived  of  heat ;  and  this  "absolute" 
zero  is  identically  the  same  for  all  substances. 
It  happens  that  the  "absolute"  zero  has  nearly 
the  same  position  on  the  thermometric  scale  as 
the  "natural"  zeros  of  the  various  gas  ther- 
mometers that  are  in  use,  and  this  fact  has  led 
to  a  great  deal  of  confusion  in  popular  and  semi- 
scientific  writings  upon  the  subject  of  tempera- 
ture, the  "natural"  and  "absolute"  zeros  being 
very  commonly  confounded  with  one  another. 
The  "absolute"  zero  is  slightly  lower  than  the 
"natural"  zero  of  any  gas  thermometer  that  we 
know  of,  with  the  possible  exception  of  the 
"natural"  zero  of  the  hydrogen  thermometer. 
There  is  some  reason  for  believing  that  the 
•natural"  zero  of  the  normal  hydrogen  ther- 
mometer (whether  at  constant  volume  or  at 
constant  pressure)  is  a  few  hundredths  of  a 
centigrade  degree  lower  than  the  true  "absolute" 
zero.  If  further  research  bears  out  this  opin- 
ion, then  it  is  plain  that  the  "natural"  zero  of 
the  hydrogen  thermometer  can  never  be  at- 
tained; for  the  "absolute"  zero,  being  the  tem- 
perature corresponding  to  absolute  cold,  is  the 
lowest  temperature  that  can  possibly  have  a 
real  existence.  On  the  absolute  centigrade  scale, 
the  temperature  of  the  "absolute"  zero  is  ap- 
proxinlately  273.io°  below  the  freezing  point  of 
water.  This  estimate  is  probably  in  error  by  a 
few  hundredths  of  a  degree.  There  is  no  theo- 
retical reason  why  the  position  of  the  "abso- 
lute" zero  cannot  be  determined  to  the  thou- 
sandth of  a  degree;  but  the  experimental  data 


required  for  such  a  determination  are  not  ye< 
available.    See  Thermodynamics. 

A.  D.  RisTEEN,  Ph.D., 
Editorial  Staff,   'Encyclopedia  Americana.'* 

Zer'rahn,  Carl,  American  musical  con» 
ductor :  b.  Malchow,  Mecklenburg,  28  July  1826. 
In  1848  he  came  to  America  and  six  years  later 
became  director  of  the  Handel  and  Haydn  So- 
ciety of  Boston.  He  was  conductor  of  the  Har- 
vard Symphony  concerts  1861-82,  and  for  sev- 
eral years  was  a  successful  director  of  famous 
musical  festivals  throughout  New  England. 

Zerubbabel,  ze-riib'a-bel,  leader  of  the  first 
band  of_  Israelitish  exiles  returning  from  Baby- 
lon. His  name  in  the  Captivity  was  Sheshbaz- 
zar.  He  was  the  recognized  prince  of  Judah, 
and  on  arrival  at  Jerusalem,  with  Jeshua,  the 
high-priest,  directed  the  renewal  of  public  daily 
worship  and  of  festival  days,  and  in  the  second 
month  of  the  second  year  of  the  return,  the 
reconstruction  of  the  Temple.  This  last  work 
was  stopped  by  their  foes  and  revived  only  after 
16  years,  when  it  was  again  undertaken  and 
finally  completed  by  Zerubbabel  and  Jeshua. 

Zeta,  ze'ta,  a  small  closet  or  chamber;  ap- 
plied by  some  writers  to  the  room  over  the 
porch  of  a  Christian  church,  where  the  sexton 
resided. 

Zetland  Islands.    See  Shetland. 

Zeuglodon,  zu'glo-don,  a  gigantic  fossil 
cetacean  mammal,  found  in  the  Eocene  and 
Miocene  strata  of  the  southern  United  States 
and  Europe,  so  named  by  Owen  from  the  yoke- 
like character  displayed  by  a  section  of  the 
molar  teeth.  Its  remains  were  first  discovered 
in  1834  in  the  Tertiary  ot  Louisiana,  and  were 
supposed  to  belong  to  some  reptile,  to  which 
Dr.  Harlan  gave  the  name  of  Basilosaurus;  but 
Owen  showed  that  it  was  a  mammal,  and  be- 
longed among  cetaceans.  A  few  years  later  a 
German  collector  named  Koch  collected  great 
quantities  of  the  bones  and  stringing  them  to- 
gether in  some  semblance  of  a  natural  skeleton, 
constructed  a  "sea-serpent,"  mostly  neck  an* 
tail,  no  less  than  114  fee]t  long,  which  was  ex- 
hibited widely  in  America  and  Europe,  and 
required  the  exertions  of  eminent  men  (for  ex- 
ample, Wyman,  <Proc.  Boston  Soc.  Nat.  Hist.,* 
November  1845)  to  expose  as  a  humbug.  The 
form  was  probably  cetacean,  though  slender, 
elongated,  and  more  snake-like,  with  small  an- 
terior limbs  in  the  shape  of  paddles,  and  no 
hind  limbs;  the  skin  was  supplied  with  an 
armor  consisting  of  small  irregular  bony  plates 
more  or  less  fused  together.  The  skull  in  some 
specimens  was  nearly  a  yard  in  length.  It  is 
well  constructed,  the  blow-hole  in  the  middle 
of  the  face,  and  the  brain-cavity.  The  teeth 
are  limited^  in  number  and  disposed  in  three 
series  as  incisors,  canines,  and  molars ;  the 
molars  are  double-rooted,  and  have  serrated 
crowns.  Much  discussion  has  occurred  as  to 
the  affinities  of  this  great  sea-beast,  whose  char- 
acters are  so  generalized,  and  period  of  exist- 
ence so  early  that  it  is  now  agreed  to  be  a 
representative  of  the  most  primitive  Cetacea,  and 
is  set  apart  as  a  family,  Zeuglodontida  consti- 
tuting a  primitive  order  Arch<eocceti.  Consult 
Woodward,  'Vertebrate  Palaeontology'  (New 
York  1898) ;  Zittel-Eastman,  <Text-Eook  of 
Pal3eontology,>  Part  III. 
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Zeug^ma,  zug'nia,  the  connection  of  one 
•word  with  two  words  or  with  two  clauses,  to 
both  of  which  it  does  not  equally  apply ;  so  that, 
for  one  of  them,  another  word  (to  be  gathered 
from  the  sense  of  the  passage)  must  be  men- 
tally supplied.  Zeugma  is  therefore  a  species 
of  ellipsis ;  both  abbreviate  discourse.  Where 
the  word  to  be  supplied  is  a  form  of  another  in 
the  sentence,  as  *I  love  you,  and  you  [love] 
me,"  the  construction  is  elliptical ;  where  the 
sense  requires  a  different  word,  as  "The  sun 
shall  not  burn  thee  by  day,  neither  the  moon 
[injure  thee]  by  night*  (Ps.  cxxi.  6,  Prayer 
Book),  it  is  zeugma. 

Zens,  zfis  (Greek  Zrfi),  in  Greek  mythol- 
ogy, the  chief  of  the  gods.  He  was  the  son  of 
Cronus  and  Rhaea.  According  to  the  myth 
Cronus  was  in  the  habit  of  swallowing  his  chil- 
dren immediately  after  their  birth.  When  Zeus 
was  about  to  be  born  Rhaea  consulted  Uranus 
and  Gaea  as  to  how  he  might  be  saved,  and  they 
sent  her  to  Crete  (the  Trojan  Ida  and  other 
places  are  mentioned  in  other  accounts)  to  be 
delivered.  She  concealed  Zeus  in  a  cave  in 
Mount  Ida,  and  gave  Cronus  a  stone  wrapped 
up  in  a  cloth  to  swallow.  The  infant  Zeus  was 
tended  by  the  nymphs  Ida  and  Adrastea;  he 
was  supplied  with  milk  by  the  goat  Amalthea, 
and  the  bees  gathered  honey  for  him.  When 
he  had  reached  manhood,  by  the  aid  of  Gaea  or 
Metis  he  persuaded  his  father  to  restore  to  the 
light  the  children  he  had  swallowed.  Zeus  now 
united  with  his  brothers  to  dethrone  his  father, 
a  change  of  government  which  led  to  a  war 
with  the  Titans.  This  struggle  was  not  termi- 
nated until  Zeus  delivered  the  Cyclopes,  sons 
of  Uranus  and  Gsea,  who  had  been  bound  by 
Cronus,  and  who  in  return  provided  him  with 
thunder  and  lightning,  and  also  liberated  the 
hundred-handed  beings  Briareus,  Cottus,  and 
Gyes,  who  likewise  lent  him  their  aid.  Having 
vanquished  the  Titans,  the  other  children  of 
Uranus  and  Gaea,  he  shut  them  up  in  Tartarus. 
Tartarus  and  Gaea  now  begot  another  monster, 
Typhoeus,  who  engaged  in  a  fearful  struggle 
with  Zeus,  but  was  finally  vanquished  by  a 
thunderbolt.  Zeus  now  obtained  the  dominion 
of  the  world,  which  he  divided  by  lot  with  his 
brothers  Poseidon  (Neptune),  who  obtained  the 
sea,  and  Hades  (Pluto),  who  received  the  lower 
world.  Zeus  himself  possessed  the  heavens  and 
the  upper  regions,  while  the  earth  was  held  as 
common  property.  Another  dreadful  war  was 
now  waged  against  the  Olympian  gods  by  the 
giants  who  were  sprung  from  the  blood  of  Ura- 
nus. In  this  struggle  the  gods  were  assisted  by 
Athene,  Apollo,  Heracles,  and  other  children 
of  Zeus,  and  the  giants  were  completely  van- 
auished.  Zeus  had  three  sisters  as  well  as  three 
brothers,  namely,  Hestia  (Vesta),  Demeter 
(Ceres),  and  Hera  (Juno).  He  first  married 
Metis,  a  daughter  of  Oceanus  and  Tethys;  but 
as  Fate  had  prophesied  that  she  should  bear  a 
son  who  should  rule  the  world,  Zeus  swallowed 
her  when  she  was  with  child,  and  Athene  sub- 
sequently sprung  from  his  head.  As  his  second 
wife  he  took  for  a  time  Themis,  daughter  of 
Uranus  and  Gaea,  but  his  final  and  best  beloved 
wife  was  his  sister  Hera,  by  whom  he  had 
Hebe,  Ares,  and  Hephaestus.  Zeus  was  regarded 
as  the  founder  of  law,  order,  and  authority,  the 
avenger  of  wrongs,  the  punisher  of  crime,  the  re- 
warder  of  good  actions,  the  source  of  prophetic 


power,  the  author  of  all  good  things,  and,  in 
short,  as  the  omnipotent,  all-wise,  and  benev- 
olent ruler  of  the  universe.  He  was  especially 
looked  upon  as  the  controller  of  all  the  phe- 
nomena of  the  heavens,  and  was  constantly 
spoken  of  as  the  "Cloud-gatherer*  or  the  "Thun- 
derer.* Notwithstanding  his  general  character 
of  wisdom  and  benevolence,  his  conduct  was 
anything  but  immaculate.  The  incongruity 
struck  some  of  the  ancients  themselves,  and  led 
to  protest  against  such  stories  being  believed. 
There  appear  to  have  been  various  local  gods 
of  the  same  name,  with  various  attributes  and 
legendary  histories,  who  were  finally  merged  in 
the  national  Hellenic  Zeus ;  traces  of  the  original 
traditions,  however,  remained  in  the  local  rites 
of  particular  localities.  An  Arcadian  and  a  Cre- 
tan Zeus  are  particularly  distinguished.  The 
former  had  a  temple  at  Mount  Lycacus,  so  sacred 
that  if  any  one  entered  it  he  died  within  12 
months,  while  intentional  trespassers  were 
stoned  to  death.  In  Crete  there  were  many 
places  sacred  to  Zeus,  who  had  passed  his  earl) 
life  there,  particularly  Mount  Ida  and  the  dis- 
trict around  it.  Zeus  also  landed  on  the  island 
at  Gortyn  in  the  shape  of  a  bull,  when  he  car- 
ried off  Europa,  and  was  worshipped  there  by 
the  surname  of  Hecatombaeus.  The  national 
god  was  worshipped  by  sacrifices  of  bulls,  cows, 
and  goats.  Two  of  the  principal  localities  where 
his  worship  was  carried  on  in  Greece  were 
Athens  and  Olympia.  At  the  latter  place  the 
Olympic  games,  the  most  splendid  festival  in 
Greece,  were  held  in  his  honor.  (See  Olympic 
Games.)  Here  there  was  a  magnificent  temple 
and  a  gold  and  ivory  statue  of  the  god,  the 
work  of  Phidias,  and  reckoned  one  of  the 
seven  wonders  of  the  world.  In  representations 
of  Zeus  the  attributes  in  connection  with  him 
are  the  eagle,  the  sceptre,  and  the  thunderbolt. 
Consult  Preller- Robert,  'Griechische  Mytholo- 
gies (1887). 

Zeuss,  tsois,  Johann  Kaspar,  German  phi- 
lologist and  historical  scholar:  b.  Vogtendorf, 
near  Kronach,  in  Upper  Franconia,  22  July 
1806;  d.  there  10  Nov.  1856.  He  was  educated 
in  Munich,  and  became  professor  of  history  in 
the  lycee  at  Bamberg  (Upper  Franconia).  He 
wrote  several  valuable  books — <Die  Deutschen 
und  die  Nachbarstamme*  (1837);  <Die  Her- 
kunft  der  Bayern  von  den  Markomannen* 
(1839) ;  'Tradifiones  Possessionesque  Witzen- 
burgenses>  (1842)  ;  <Die  Freie  Reichstadt  Speier 
vor  ihrer  Zerst6rung>  (1843).  But  his  great- 
est work  was  'Grammatica  Celtica'  (1853;  2d 
ed.,  by  Ebel,  1868-71),  a  pattern  of  scholarship 
and  thorough  method,  m  which  he  r'^ally 
founded  the  science  of  Celtic  philology. 

Zeiudppus,  zuk-sip'iis,  one  of  the  ei?ht 
successors  of  .lEnesidemus  (q.v.)  in  the  last 
school  of  Greek  skeptics.  Oi  him,  as  of  all 
the  others  with  the  exception  of  Sextus  Em- 
piricus  (q.v.),  nothing  further  is  known.  Con- 
sult Zeller,  <  Outlines  of  the  History  of  Greek 
Philosophy>  (trans.  Alleyne  and  Abhott,  1886). 

Zeuxis,  zuk'sis  (Greek  Ztvjw ),  ancient 
Greek  painter.  He  was  a  native  of  Heracleia, 
but  which  town  of  that  name  was  his  birth- 
place is  not  certain.  He  was  born  about  the 
middle  of  the  5th  century  before  Christ,  and 
flourished  about  the  end  of  the  4th  century  b.c. 
He  is  said  by  some  authorities  to  have  studied 
under  Demophilus  of  Himera,  by  others  under 
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Meseas  of  Thasos.  He  also  studied  at  Ephesus. 
Aristotle  says  that  an  elevated  conception  of 
character  was  wanting  in  his  work,  while  Cicero 
praises  him  along  with  Polygnotus  and  Timan- 
thes  for  forma  et  lineamenta.  He  learned  from 
Apollodorus  the  treatment  of  light  and  shade, 
which  he  greatly  developed,  and  from  Phidias 
to  take  Homer's  descriptions  of  his  heroes  as 
ideal  models  and  to  paint  them  with  limbs 
larger  than  the  ordinary  human  proportion.  One 
of  his  most  famous  works  was  a  picture  of 
Helen  for  the  temple  of  Hera  at  Croton.  The 
rivalry  of  Zeuxis  and  I'arrhasius  is  represented 
in  a  well-known  story  about  a  contest  in  which 
Zeuxis  painted  grapes  at  which  the  birds  pecked, 
and  Parrhasius  a  curtain  which  Zeuxis  wished 
to  have  raised  in  order  to  see  the  picture.  Some 
of  his  later  works  he  gave  away  as  being  val- 
uable beyond  any  fixed  price.  As  far  as  may 
be  judged  from  extant  accounts,  he  painted 
small  works  on  panels  in  contrast  to  the  large 
mural  paintings  of  Polygnotus.  It  is  of  course 
now  impossible  to  form  a  correct  idea  of  his 
art,  though  more  anecdotes  are  told  of  him  than 
of  any  other  painter  of  antiquity.  These  are  to 
be  found  in  Lucian,  Cicero,  and  especially  the 
'HiStoria  Naturalis'  of  Pliny. 

Zevecot,  zav-ko,  Jacques  (Zbvecotius), 
Dutch  poet:  b.  Ghent  1604;  d.  1646.  For  a  time 
he  was  a  barrister,  but  subsequently  he  became 
a  friar  of  the  rule  of  St.  Augustine,  and  wrote 
Latin  verse  which  made  him  widely  and  favor- 
ably known.  He  visited  Rome  in  1624  and 
declined  flattering  offers  of  preferment  from 
Pope  Urban  VHl.  In  1625  he  made  open  pro- 
fession of  Protestantism,  and  later  was  ap- 
pointed professor  of  history  and  eloquence  m 
the  University  of  Harderwijk  (Gelderland). 
Certainly  in  the  Netherlands,  if  not  beyond,  he 
was  esteemed  the  best  Latin  poet  of  his  time. 
The  best  edition  of  his  verse  is  *Jacobi  Zevecotii 
Pocmatum  Editio  Ultima'   (1740). 

Zeyer,  tsi'er,  Jules,  Czech  author:  b. 
Prague  1&42.  After  travel  in  France,  Germany, 
Italy,  Greece,  and  Russia,  he  became  an  instruc- 
tor in  the  last,  and  published  a  number  of 
volumes  highly  rated  in  literature.  In  prose 
these  include  'Count  Xavier,>  and  <Andrew 
Cernysev,*  the  period  of  which  is  that  of  Cath- 
arine IL;  in  verse,  'Vysehrad,'  a  series  of  epic 
poems,  the  subjects  of  which  are  derived  from 
the  early  history  of  Bohemia. 

ZezBchwitz,  tsetsh'vish,  Gerhard  von,  Ger- 
man Lutheran  theologian:  b.  Bautzen  (Saxony) 
2  July  1825;  d.  Erlangen  20  July  1886.  Edu- 
cated in  the  University  of  Leipsic,  he  became 
pastor  at  Grosszschocher  (near  Leipsic),  but 
subsequently  passed  from  a  lectureship  in  the 
university  to  an  extraordinary  professorship 
there.  Still  later  he  held  chairs  in  Giessen 
(from  1865)  and  Erlangen  (from  1866).  He 
was  in  his  time  an  authority  in  the  department 
of  practical  theology.  A  full  list  of  his  vol- 
umes cannot  be  given  here:  but  they  number 
such  solid  compendiums  as  'System  der  Christ- 
lich-Kirchlichen  Katechetik*  (1863-72;  2d  ed. 
of  Vol.  n.  1872-4)  ;  'System  der  Praktischen 
Theologie'  (1876-8) ;  and  'Die  Christenlehre 
im  Zusammenhang'  (2d  ed.  1883-6).  (Tonsult 
'Zur  Erinnerung  an  Gerhard  von  Zezschwitz' 
(1886). 


Zhob,  zhob.  Northwest  India,  a  river  of 
Lewistan,  British  Baluchistan,  which  joins  the 
Gomul  northwest  of  the  Suliman  Mountains, 
and  with  it  flows  into  the  Indus  near  Dera  Is- 
mael  Khan.  The  Gomul  and  the  Zhob  valleys 
—  the  latter  of  which  was  annexed  by  Great 
Britain  in  1889 — are  passes  into  Afghanistan  of 
strategical  value. 

Zhukovskii,  zhoo-kof'ski-t,  Vasilii  Andree- 
vich,  Russian  poet:  b.  government  of  Tula, 
Russia,  29  Jan.  1783;  d.  12  April  1852.  He 
served  in  the  campaign  of  1812  against  Napo- 
leon, later  settled  in  Dorpat,  in  1816  obtained 
an  imperial  pension,  and  m  1826  became  tutor 
to  the  Tsarevitch,  later  Alexander  II.  His  most 
important  service  to  Russian  literature  is  to  be 
found  in  his  translations  of  the  poems  of  Byron, 
Gray,  Moore,  Scott,  Goethe,  Schiller,  Riackert, 
and  others;  'Don  Quixote*;  the  'Odyssey'; 
and  various  further  foreign  classics.  Among 
his  original  verses,  'Liudmilla,'  an  imitation  of 
Biirger's  'Lenore,>  and  'The  Minstrel  in  the 
Russian  Camp*  were  the  most  successful.  Ex- 
amples of  them  were  turned  into  English  verse 
in  Bowring's  'Specimens  of  the  Russian  Poets' 
(1821-3). 

Ziegenbal^,  tse'gSn-balg,  BartholomSus, 
German  missionary:  b.  Pulsnitz  (Saxony)  24 
June  1683;  d.  Tranquebar  (Coromandel  coast) 
6  March  1719.  He  obtained  a  university  train- 
ing at  Halle,  and  in  1705  sailed  from  Copen- 
hagen for  Tranquebar  in  response  to  the  call 
of  Frederick  IV.  of  Denmark  for  missionaries 
to  the  Danish  possessions  in  India.  He  com- 
piled a  grammar  of  Tamil  and  two  lexicons,  and 
translated  the  New  Testament  and  the  Penta- 
teuch. His  labors  were  effective  despite  much 
opposition.  He  was  the  first  Protestant  mis- 
sionary to  India.  Consult:  Germann,  'Ziegen- 
balg  und  Plutzschau'  (1868)  ;  and  Plitt,  'Kurze 
Geschichte  der.Lutherischen  Mission'  (1871). 

Ziegler,  tseg'ler,  Friedrich  Wilhelm,  Ger- 
man actor  and  dramatist:  b.  Brunswick  1750; 
d.  Pressburg  21  or  24  Sept.  1827.  He  first  ap- 
peared in  1784  at  Vienna,  and  from  that  time 
until  his  retirement  in  1822  he  was  connected 
with  the  Court  Theatre  there,  holding  excellent 
place.  Of  his  many  dramatic  works,  the  com- 
edy 'Die  Temperamente'  and  the  drama  'Par- 
teiwuth*  were  among  those  of  less  ephemeral 
value. 

Ziegler,  Karl,  Austrian  poet:  b.  Saint 
Martin,  Upper  Austria,  12  April  1812;  d.  Vi- 
enna 20  May  1877.  He  studied  at  the  Univer- 
sity of  Vienna,  was  in  the  government  service 
from  183s  until  his  retirement  in  1857,  and  sub- 
sequently devoted  himself  to  literature.  He  con- 
tributed largely  to  the  literary  periodicals  and 
"annuals"  of  the  time,  and  under  his  pseudonym 
of  «Carlopago»  published  a  collection  of  'Ge- 
dicht-'  in  1843.  His  other  volumes  were  <Him- 
mel  und  Erde>  (1856);  'Oden'  (1866);  and 
'Vom  Kothum  der  Lyrik'  (1869).  His  verse 
is  simple  and  original  in  quality,  and  was  once 
extremely  popular,  especially  in  literary  circles. 

Ziegler,  Theobald,  German  philosopher:  b. 
(Joppingen,  Wurtemberg,  9  Feb.  1846.  He 
studied  in  Tiibingen,  from  1871  was  an  instruc- 
tor in  various  ^mnasia,  in  1884  was  appointed 
lecturer  on  philosophy  and  pedagogy  in  the 
University  of  Strasburg,  and  in  iffi6  professor 
there.    Hi?  'Sittliches  Sein  und  Sittliches  Wer- 
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den>  (2d  ed.  1890;  English  1892)  was  a  sub- 
stantial enrichment  of  the  literature  of  moral 
philosophy,  and  the  'Geschichte  der  Ethik*  (ad 
ed.  1892)  is  also  a  work  of  importance.  His 
further  volumes  include:  'Religion  und  Re- 
ligionen>  (1893)  ;  and  'Fr.  Th.  Vischer^  (1893)- 

Ziegler,  William,  American  capitalist:  b. 
Beaver  County,  Pa.,  I  Sept.  1843;  d.  Stamford, 
Conn.,  24  May,  1905.  He  at  first  entered  the 
printers'  trade,  and  in  1868  the  bakers'  and  con- 
fectioners' supplies  business.  In  1870  he  organ- 
ized the  Royal  Chemical  Company,  which  he 
developed  into  the  Royal  Baking  Powder  Com- 
pany, retiring  from  active  business  in  1886.  He 
also  operated  largely  in  real  estate.  He  fitted 
out  the  Ziegler  expedition  to  explore  the  Arctic 
by  way  of  Franz  Josef  Land,  and,  if  possible, 
reach  the  North  Pole.  The  expedition.  Com- 
mander Fiala,  left  Vardo,  Norway,  10  July  1903, 
and  was  not  heard  from  thereafter. 

Ziegler  und  Klipphausen,  oont  klIp'howz€n, 
Ueinrich  Anselm,  German  poet:  b.  Radme- 
ritz.  Upper  Lusatia,  6  Jan.  1663;  d.  Liebert- 
wolkwitz,  near  Leipsic,  8  Sept.  1696.  He  was 
educated  at  Frankfort-on-the-Oder,  and  lived  as 
a  landed  proprietor.  His  chief  work  is  <Asia- 
tische  Banise,  oder  Blutiges  doch  Mutiges  Pegu' 
(1688),  which  continued  to  appear  in  successive 
editions  as  late  as  1764.  It  was  reprinted,  under 
Felix  Bobertag's  supervision,  from  the  third  edi- 
tion (1707),  in  Vol.  37  of  Kiirschner's  <  Deutsche 
Nationallitteratur.  >  The  work  is  done  in  a  tur- 
gid style,  but  met  in  its  day  a  great  success,  and 
had  in  (Germany  considerable  literary  influence. 
Its  author's  further  writings  are  of  less  signifi- 
cance. 

Ziem,  zem,  P61iz,  French  artist:  b.  Beaune 
(Cote  d'Or)  25  Feb.  1821.  He  studied  in  the 
art-school  of  Dijon,  traveled  in  southern  France, 
Italy,  and  the  Orient,  obtained  a  third-class 
medal  at  the  Salon  of  1851,  a  first-class  in  1852, 
and  became  well  known  for  his  landscapes,  par- 
ticularly for  scenes  of  Venice.  Among  his 
many  canvases  are:  'View  of  Venice*  (1852; 
Luxembourg) ;  'The  Bank  of  the  AmsteP 
(Bordeaux  Museum) ;  'Quai  Saint-Jean  at 
Marseilles'  (Marseilles  Museum)  ;  'The  Doge's 
Palace'  (Ravene  Gallery,  Berlin)  ;  and  several 
in  private  collections  in  the  United  States. 

Zieriksee,  ze'rTk-za,  Netherlands,  a  town 
in  the  province  of  Zeeland,  and  the  chief  town 
of  the  island  of  Schouwen,  three  miles  from  the 
Ooster  Schelde,  with  which  it  is  connected  by 
two  canal  harbors,  and  21  miles  east-northeast 
of  Flushing.  It  has  six  churches,  a  fine  town- 
house,  and  a  gymnasium,  manufactures  madder, 
carries  on  brewing  and  oyster  fishing,  and  has 
considerable  trade  and  shipping.  It  is  the  old- 
est town  of  Zeeland,  and  was  formerly  an  im- 
portant Hanse  town.  Its  demolished  walls  are 
now  replaced  by  promenades.    Pop.  7,000. 

Zietihen,  tse'ten,  or  Zieten,  Hans  Joachim 
von,  German  soldier:  b.  Wustrau,  near  Neu- 
Ruppin,  Brandenburg,  14  May  1699;  d.  Berlin 
27  Jan.  1786.  He  entered  the  Prussian  army  in 
1714,  distinguished  himself  as  a  colonel  in  the 
Silesian  campaign  of  1742  and  as  a  major- 
general  in  that  of  1745,  and  in  May  1745  made 
his  celebrated  march  through  the  enemy's  coun- 
try in  Upper  Silesia,  in  order  to  communicate 
with  the  Margrave  Karl  at  Jagerndorf.  In  1756 
he  was  made  lieutenant-general.    He  obtained 


his  chief  renown  in  the  Seven  Years'  war,  (nin- 
ning  the  victories  of  Reichenberg,  Prague,  and 
Leuthen,  and  deciding  the  day  at  Torgau  by 
storming  the  heights  of  Siiptitz.  He  was  pro- 
moted general  of  cavalry,  and  was  the  most 
famous  of  the  commanders  of  Frederick  the 
Great  In  the  development  of  the  light  cavalry- 
service  he  made  important  contributions.  Con- 
sult the  biographies  by  Cotmt  zur  Lippe-Weis- 
senfeld  (2d  ed.  1885)  and  by  Winter  (l886^ 

Zif,  Ziv,  or  Ziph,  in  the  Hebrew  calendar, 
the  second  month  of  the  year,  extending  from 
the  new  moon  in  May  to  that  in  June;  or,  ac- 
cording to  some  rabbis,  from  the  new  moon  in 
April  to  that  of  June. 

Zmeh,  zel-le',  or  Zile,  ancient  Zela,  Asiatic 
Turkey,  a  town  in  the  vilayet  of  Sivas,  25  miles- 
southeast  of  Amasia.  It  is  built  on  a  hill,  the- 
mound  of  Semiramis  mentioned  by  Strabo;  a 
modem  castle  occujiies  the  site  of  an  old  Byzan- 
tine fortress.  Ancient  Zela  was  a  theocracy 
nded  by  the  priests  of  the  temple  of  Anaitis. 
Pop.  20,000. 

ZiUer.  tsil'ler,  Tuisken,  German  educator: 
b.  Wasungen,  Saxe-Meiningen,  22  Dec.  1817; 
d.  Leipsic  20  April  1882.  He  was  educated  at 
Leipsic,  where  he  was  at  first  a  lecturer  in 
jurisprudence,  but  in  1864  became  professor  of 
philosophy  and  pedagogy.  At  his  initiative  tht 
Verein  fiir  Wissenschaftliche  Padagogik  was 
founded.  Among  his  books  are  'Einleitung  in 
die  AUgemeine  Padagogik'  (1856;  2d  ed.  1901) 
and  'AUgemeine  Philosophische  Ethik'  (1881.: 
2d  ed.  1886). 

ZiQerdial,  tsil'Ier-tal,  Austria,  a  valley  ol 
the  Tyrol  in  the  eastern  Alps,  about  two  miles 
below  Innspruck,  famous  (or  its  scenic  beauties. 
It  is  traversed  by  the  2iller,  which  joins  the 
Inn  River  at  the  mouth  of  the  valley.  It  is 
much  frequented  by  tourists,  a  railway  line  con- 
necting with  Mairhofen  in  the  valley. 

Zimbabwe,  zem-bab'wa,  or  Zimbabye 
(Bantu  for  "here  is  a  great  kraal*),  a  name  ap- 
plied to  numerous  interesting  South  African 
ruins  in  Rhodesia  and  the  Transvaal.  The  best 
known  and  most  important  is  the  Great  Zim- 
babwe, near  the  Sabi  River,  about  17  miles  from 
Victoria  in  southern  Rhodesia.  There  are  two 
principal  structures  at  Great  Zimbabwe,  one  on 
the  crest  of  a  granite  hill  breaking  down  pre- 
cipitously to  the  south,  and  the  other  on  the 
level  ground  about  a  third  of  a  mile  to  the 
south.  The  lower  one  is  roughly  circular  or 
elliptical,  enclosed  by  a  wall  of  30  or  40  feet 
high,  14  feet  thick  at  the  base,  and  from  6  to 
9  feet  thick  at  the  summit.  The  wall  is  com- 
posed of  well-trimmed  blocks  of  granite  fitted 
together  without  mortar  in  regular  courses,  and 
occasionally  set  angularly  for  ornamental  pur- 
poses. An  inner  wall  runs  close  to  the  outer 
for  a  considerable  distance,  forming  a  passage 
which  leads  to  a  sacred  enclosure  containing 
two  conical  solid  towers,  the  larger  of  which 
is  some  40  feet  high.  The  rest  of  the  enclo- 
sure is  divided  into  irregular  chambers,  none  of 
which  are  roofed.  The  building  on  the  hill  is 
very  strongly  built  for  defense,  and  also  contains 
a  sacred  enclosure.  Phallic  emblems,  many  cu- 
rious objects  in  soapstone,  and  undoubted  re- 
mains of  gold-working  utensils  have  been  found 
in  the  Zimbabwes.  'The  nearest  gold  deposits 
and  ancient  gold  workings  are,  however,  some 


Digitized  by 


Google 


ZIMMERMANN  —  ZINC 


miles  distant  Some  theorists  would  locate  here 
fhe  Ophir  of  Solomon.  It  is  generally  believed 
that  the  lower  building  was  a  kind  of  town 
occupied  by  pre-Mohammedan  Arabs  who  came 
here  in  search  of  gold,  and  that  the  ruin  on 
the  hill  was  a  stronghold  for  defense.  The 
buildings  show  distinct  signs  of  orientation. 
Consult:  Bent,  'The  Ruined  Cities  of  Ma- 
shonaland'  (i^)  ;  and  Hall  and  Neal,  'The 
Ancient  Ruins  of  Rhodesia'  (1902). 

Zimmerman,  Eugene,  American  caricatu- 
rist and  illustrator:  b.  Basel,  Switzerland,  25 
May  1862.  After  a  public  school  education  in 
Paterson,  N.  J.,  and  some  time  in  various  em- 
ployments, he  turned  his  attention  to  comic 
art,  was  on  the  staff  of  'Puck'  illustrators  in 
1882-5,  and  in  1885  became  connected  with 
'Judge.'  He  also  executed  illustrations  for 
some  of  the  works  of  *Bill*  Nye  and  others. 

Zimmerman,  Jeremiah,  American  clergy- 
man and  numismatist:  b.  Snydersburg,  Md.,  26 
April  1848.  Graduated  from  Pennsylvania  Col- 
lege, Gettysburg,  in  1873,  and  the  theological 
■semmary  there  in  1876,  he  was  pastor  of  the 
Lutheran  Church  at  Valatie,  N.  Y.,  in  1877-8, 
and  in  1879  organized  at  Syracuse,  N.  Y.,  the 
First  English  Lutheran  Church,  of  which  he  is 
still  the  pastor.  He  also  became  a  lecturer  in 
Syracuse  Universitjr.  He  is  regarded  as  an 
authority  on  the  historical  branch  of  numis- 
matics. Among  his  writings  is  the  volume 
'Spain  and  her   People'    (1902). 

Zimmermann,  tslm'mer-man,  Albert,  Ger- 
man painter:  b.  Zittau,  Saxony,  20  Sept  1808; 
d.  Munich  18  Oct.  i888.  He  studied  in  Dresden 
and  Munich,  and  was  made  professor  in  the  Mi- 
lan Academy  in  1857  and  at  the  Vienna  Acad- 
emy in  i86a  His  works  display  admirable 
characterizations  of  mountainous  scenery  and 
excellent  light-effects.  Among  them  are: 
'Rocky  Landscape  with  Centaurs  and  Leop- 
ards' ;  'Chiem  Lake  in  Storm' ;  'The  High 
G6I1' ;  'Sunset  on  Hintersee';  and  'Lake 
Como.' 

Zimmermann,  Tohann  Qeorg,  Chevaixex 
VON,  Sw^ss  philosopher  and  writer:  b.  at  Brugs, 
canton  of  Aargau  (then  in  Bern),  8  Dec.  I7a8; 
d.  Hanover  7  Oct.  1795.  He  studied  medicine 
under  Haller  at  Gottingen,  and  in  1754  was 
appointed  public  physician  to  his  native  town. 
He  employed  his  leisure  in  the  publication  of 
pieces  m  prose  and  verse,  including  the  first 
sketch  of  his  popular  work  'Ueber  die  Einsam- 
keit'  (On  Solitude,  1756;  completely  re-written 
1784-s).  This  was  followed  by  his  essay  <Vom 
Nationalstolz'  (On  National  Pride  1758).  In 
1763  he  composed  his  work  'Von  der  Erfahrung 
in  der  Arzneikunst'  -(1764),  which  he  followed 
up  by  several  other  professional  treatises ;  in 
consequence  of  which  he  received  an  offer  of  the 
post  of  physi:ian  to  the  king  of  England  for 
Hanover,  which  he  accepted,  and  removed  in 
1768  to  that  capital.  In  1786  he  attended  Fred- 
erick the  Great  in  his  last  illness,  which  afforded 
little  room  for  medical  skill,  but  enabled  him  to 
publish  an  account  of  his  conversations  with 
that  celebrated  sovereign,  'Ueber  Friedrich  den 
Grossen  und  meine  Unterredung  mit  ihm' 
(1788),  and  'Fragmente  iiber  Friedrich  den 
Grossen'  (1789),  works  of  no  value.  His  'Sol- 
itude' was  at  one  time  very  popular,  and  was 
translated  into  almost  every  language  of  Europe. 


Consult  the  studies  by  Bodemann  (1878)  aod 
Ischer  (1893). 

Zimmermann,  Wilhelm,  German  poet  and 
historian:  b.  Stuttgart  2  Jan.  1807;  d.  Mergen- 
theim,  Wiirtemberg,  22  Sept  1878.  After 
study  at  Tiibingen,  he  was  connected  with  va- 
rious journals  at  Stuttgart,  from  1847  to  1850 
was  professor  of  history  and  of  German  language 
and  literature  in  the  Polytechnic  Institute  there, 
but  lost  the  post  through  his  liberal  attitude  as 
a  member  of  the  German  National  Assembly 
(1848)  and  the  Wiirtemberg  parliament  Sub- 
sequently he  was  pastor  of  Evangelical  churches 
at  Leonbronn,  Schnaitheim,  and  Owen.  He  is 
best  known  for  his  'Gedichte'  (1831;  2d  ed. 
1839;  3d  1854),  which  reveal  the  influence  of 
Schiller  and  Uhland,  but  are  never  merely  imi- 
tative. Others  of  his  publications  are:  'Befrei- 
ungskamfke  der  Deutschen  gegen  Napoleon' 
(1836;  3d  ed.  1859) ;  'Geschichte  des  Grossen 
Bauemkriegs'  (1841 ;  2d  ed.  1856),  and  'Ge- 
schichte der  Deutschen  Nationallitteratur' 
(1846). 

Zim'mem,  Helen,  English  authoress:  b. 
Hamburg,  Germany,  25  March  1846.  After  a 
secondary  education  at  Bayswater,  she  became 
a  contributor  to  'Once  a  Week,'  'Old  Merry's 
Monthly,'  the  Press,  the  Examiner,  and  other 
periodicals  and  journals,  and  in  1876  achieved 
a  success  with  'Schopenhauer,  his  Life  and 
Philosophy.'  From  1887  she  has  resided  at 
Florence,  Italy,  where  she  corresponds  for  Ital- 
ian, English,  and  American  periodicals.  She  has 
also  lectured  in  Italy,  England,  and  Germany, 
on  Italian  art.  Among  her  further  publications 
are:  'Gotthold  Ephraim  Lessing,  his  Life  and 
his  Works'  (1878);  'The  Epic  of  Kings' 
(1882),  a  paraphrase  from  Firdusi;  a  'Life  of 
Maria  Edgeworth'  (1883);  and  'The  Hansa 
Towns'  (1889).  She  also  translated  from 
Nietzsche,  and  Lessing's  prose,  and  edited  the 
comedies  of  Goldoni  (1892). 

Smri,  zim'ri,  in  the  satire  'Absalom  and 
Achitophel'  (pt  i.  1681;  pt.  ii.  1682)  by  John 
Dryden  (q.v.),  a  character  representing  Villiers, 
Duke  of  Buckingham: 

Some  of  the  chiefs  were  princes  in  the  land: 
In  the  front  rank  of  these  did  Zimri  stand,  etc. 
(Pt  i.  545  et  seq.) 

Buckingham  was  depicted  as  a  factional  leader, 
like  Zimri  who  conspired  against  Asa,  king  of 
Judah  (i  Kings  xvi.  9). 

Zinc,  or  Spelter,  a  white  metal  with  a 
bluish  gray  tint  like  lead.  Its  texture  s  lamel- 
lated  and  crystalline,  and  its  specific  gravity 
about  7.  It  is  hard,  being  acted  on  by  the  file 
with  difficulty,  and  its  toughness  is  such  as 
to  require  considerable  force  to  break  it  when 
the  mass  is  large.  At  low  or  high  degrees  of 
heat  it  is  brittle,  but  between  250  and  300°  F. 
it  is  both  malleable  and  ductile,  and  may  be 
rolled  or  hammered  into  sheets  of  considerable 
thinness  and  drawn  into  wire.  Its  malleability 
is  considerably  diminished  by  the  impurities 
which  the  zinc  of  commerce  contains.  It  fuses 
at  773°  F.,  and  when  slowly  cooled  crystallizes 
in  four-  or  six-sided  prisms.  Zinc  undergoes 
little  change  by  the  action  of  air  and  moisture. 
When  fused  in  open  vessels  it  absorbs  oxygen, 
and   forms  the  white  oxide  called  flowers   of 
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zinc.  Heated  strongly  in  air  it  takes  fire  and 
bums  with  a  beautiful  white  light,  forming 
oxide  of  zinc.  Zinc  is  found  in  considerable 
abundance  in  Great  Britain,  Austria,  Germany, 
Belgium,  Italy,  and  in  some  parts  of  the  United 
States.  It  does  not  occur  in  the  native  state, 
but  is  obtained  from  its  ores,  which  are  chiefly 
the  sulphide,  or  zinc-blende,  and  the  carbonate, 
or  calamine.  The  o.xide  of  zinc  (ZnO)  is  a 
fine  white  powder,  insoluble  in  water,  but  very 
soluble  in  acids,  which  it  neutralizes,  being  a 

fowerful  base  of  the  same  class  as  magnesia, 
t  combines  also  with  some  of  the  alkalies. 
Several  of  the  salts  of  zinc  are  employed  in 
medicine  and  the  arts;  as  the  sulphate,  which 
is  used  in  calico  printing,  and  in  medicine  as  an 
astringent,  a  caustic,  an  emetic,  and  a  tonic; 
the  oxide  and  the  carbonate,  used  as  pigments, 
etc.  Sheet-zinc  is  largely  employed  for  lining 
water  cisterns,  baths,  etc.,  for  making  spouts, 
pipes,  for  covering  roofs,  and  several  other 
architectural  purposes.  Plates  of  this  metal  are 
used  as  generators  of  electricity  in  voltaic  bat- 
teries, etc.  Zinc  is  much  employed  in  the  manu- 
facture of  brass  and  other  alloys,  and  in  pre- 
paring galvanized  iron. 

JopTin  District.  —  The  centre  of  the  zinc 
industry  in  the  United  States  is  at  Joplin,  Mo. 
(q.v.),  and  the  purity  of  the  sulphide  ores  of 
the  Joplin  District  has  made  it  famous  the  world 
over.  Most  particularly  is  this  true  in  relation 
to  the  sulphide  zinc  ores.  There  is  no  other  known 
territory  of  like  area  in  the  whole  world  where 
sulphide  zinc  ores  are  mined  with  so  high  a  per 
cent  of  metallic  contents.  The  ideal  state  of 
sulphide  zinc  ore  is  66^  per  cent  metallic  zinc 
and  3$'4  per  cent  sulphur.  Ores  have  been 
assayed  here  carrjring  66>^  per  cent  metallic 
zinc,  and  the  average  of  the  district  output  sel- 
dom falls  below  58  per  cent,  returning  to  the 
smelter  over  50  per  cent  metal  in  actual  process 
of  recovery,  with  a  very  nominal  loss  in  residue. 
Those  sme'ters  provided  with  a  means  of  recov- 
ering sulphuric  acid  from  the  sulphur  in  these 
ores  produce  one  ton  of  this  acid  from  every 
ton  01  the  ore,  combining  a  valuable  by-product 
with  the  metal  recovery.  While  the  average 
falls  as  low  as  58  per  cent,  hundreds  of  tons  are 
marketed  each  week  that  assay  60  to  64  per 
cent  metallic  zinc  contents. 

Method  of  Marketing. — The  ore  producer 
places  an  open  bin  outside  his  mill  from  which 
the  purchasing  agents  of  the  various  smelters 
take  samples,  have  them  assayed,  and,  on  the 
result  of  the  assay,  base  a  price  in  the  bin. 
For  the  best  grades  of  ore  this  price  is  about 
eight  times  as  much  per  ton  as  the  price  of  spel- 
ter per  hundred  pounds  in  Saint  Louis.  Weekly 
cash  settlements  are  made  for  all  ore  purchased 
averaging  in  1904  $213,000  per  week. 

Ore  Deposits.  —  Zinc  ore  is  found  in  three 
distinct  deposits  —  cavernous,  disseminated 
and  in  blanket  or  horizontal  vein. 

Ore  Occurrence.  —  Cavernous  deposits  were 
the  original  form  of  discovery,  occurring  near 
the  surface.  Deeper  mining  discovered  dis- 
seminated deposits  in  some  sections  of  the 
district,  and  blanket  or  horizontal  vein  deposits 
in  other  sections.  The  depth  of  ore  occurrence 
In  the  discovery  period  of  the  district  was  at  or 
near  the  surface.  Mining  is  now  in  operation 
Dn  the  17s  to  250  foot  level,  with  a  few  mines 
being  opened  on  the  ^00-foot  level.  Compared 
with  other  mining  districts  this  is  considered 


still  the  surface  level.  The  existence  of  ore 
deposits  on  still  lower  levels  has  been  demon- 
strated by  the  churn  drill,  the  lowest  level 
tested  being  1,100  feet. 

Future  of  the  Industry. —  With  known  ore 
deposits  on  the  1,100-foot  level,  and  the  history 
of  the  old  world  mines,  operating  at  these  deep 
levels,  gives  an  unlimited  future  to  the  mining 
of  zinc  ore  in  the  Joplin  district.  The  infancy 
of  the  industry  in  this  district  could  be  demon- 
strated by  no  stronger  illustration  than  the 
difference  in  the  working  levels  here  and  in  the 
Old  World  zinc  mines.  Each  decade  marks  a 
gradual  deepening  of  the  workings  here  about 
100  feet  deeper  each  decade. 

Ore  Formations.  —  In  addition  to  the  large 
amount  of  sulphide  of  zinc  produced  here,  there 
is  a  lesser  production  of  silicate  of  zinc,  and  a 
minor  production  of  carbonate  of  zinc.  In 
some  mines  of  the  district  these  ore  formations 
occur  alone,  and  in  a  number  of  mines  they  are 
associated  with  lead.  The  lead  of  this  district 
occurs  in  the  same  three  formations,  and  is 
proportioned  in  quantity  with  the  sulphide 
leading,  the  silicate  next  and  a  small  amount  of 
carbonate.  The  output  of  lead  in  tonnage  is 
practically  one-tenth  that  of  zinc. 

Methods  of  Mining.  —  The  district  has  pro- 
gressed from  the  crudest  to  the  most  modem 
methods  since  the  war  of  the  rebellion.  In  the 
earliest  stages  of  mining  the  ore  was  thrown 
out  at  first  with  a  shovel,  then  a  hand  windlass, 
similar  to  the  old  well  windlass;  then  came  the 
horse  hoist  in  varying  stages  of  improvement 
as  the  depth  was  increased;  steam  followed; 
electricity  is  being  introduced  from  a  central 
energy  plant,  located  on  Spring  River,  12  miles 
southwest  of  Joplin;  natural  gas  is  being  piped 
in  from  the  Kansas  gas  field. 

System  of  Leasing.  —  There  are  five  classes 
interested  in  the  welfare  of  mining:  land-owners 
first  lessees,  sublessees,  miners  and  the  commer- 
cial interests.  The  land-owner  is  seldom  a 
mine  operator.  That  part  falls  to  the  first  and 
second  lessees.  Formerly  a  first  lessee  was  not 
an  operator  until  mining  operations  passed 
below  the  200-foot  level.  In  earlier  days  the 
first  lessee  was  a  drainage  company.  With 
deeper  mining  the  methods  are  required  to  be 
simplified  on  account  of  the  greater  cost.  With 
still  deeper  mining  the  mine-operating  company 
will  of  necessity  Income  the  fee  holder,  to  avoid 
the  payment  of  tribute  as  royalty  from  the 
earnings  of  the  mine. 

Commerce.  —  Four  railroad  systems  at 
present  supply  the  shipping  interests  —  the 
Frisco-Rock  Island,  the  Kansas  City  Southern, 
the  Missouri  Pacific  and  the  Missouri,  Kansas, 
&■  Texas.  Aside  from  the  heavy  outward  ship- 
ments of  ores,  the  crushed  chert,  a  refuse  from 
ore  concentration,  is  shipped  in  large  quantities 
for  city  streets  and  for  leveling  the  roadbeds  of 
the  railroads.  Several  factories  manufacture 
hollow  building  blocks  from  this  chert  in  com- 
bination with  cement,  a  new  industry  that  is 
rapidly  becoming  an  important  factor,  in  addi- 
tion to  the  superior  building  stone  of  the 
Carthage  quarries.  The  inward  shipments  are 
coal  and  timber  for  the  mines,  lumber,  mining 
machinery  and  merchandise,  for  wholesaling 
and  retail.  Vast  quantities  of  fuel  are  con- 
sumed, an  important  per  cent  of  which  will  be 
superseded  bv  the  introduction  of  natural  gas 
and  electricity. 
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Developed  Areas.  —  There  exist  five  chains 
of  development  extending  from  the  northwest 
to  the  southeast,  on  what  is  termed  an  eleven 
o'clock  tange,  and  one  chain  extending  from 
the  northeast  to  the  southwest  on  a  one  o'clock 
range.  The  first  five  begin  on  the  northwest 
with  Badger,  Zincite,  Central,  Jackson,  Spring 
City,  Spurgeon  and  Racine;  the  next  cham  to 
the  east  comprises  Lawton,  Lehigh,  Mitchell 
(Old  Sherwood),  Chitwood,  Joplin  and  Saginaw; 
in"  the  third  are  Oronogo,  Webb  City.  Carter- 
ville.  Prosperity,  Duenweg,  Diamond  and 
Granby;  in  the  fourth  are  Neck  City,  Alba, 
Carthage,  Reeds,  Wentworth  and  McDowell; 
in  the  fifth  Stott  City  and  Aurora  comprise  all 
the  developments.  From  Zincite  to  Cave 
Springs,  Empire  Galena  and  Baxter  Springs 
occurs  the  one  o'clock  chain  of  development. 
In  the  third  chain  is  found  the  blanket  or  hori- 
zontal vein  underlying  the  cavernous  deposits. 
In  the  fifth  chain  occur  occasional  ore  channels, 
or  extended  cavernous  deposits.  Occasional 
irregular  connections  occur  between  these 
slightly  separated  eleven  o'clock  ranges.  Chit- 
wood  and  Joplin  have  the  largest  development 
of  dissemmated  ores.  The  entire  area  em- 
braces about  25  to  35  miles  in  extent. 

Historical.  —  Lead  mining  alone  was  pros- 
ecuted here  prior  to  the  war  of  the  rebellion. 
The  mining  of  this  mineral  was  confined  to 
Granby,  Mmersville  (now  Oronogo),  Leadville 
hollow  (now  Joplin),  and  east  and  west  hol- 
low of  the  Stevens  Diggin's  (now  Zincite). 
Silicate  of  zinc  was  found  in  great  abundance 
with  the  Lead  of  Granby,  but  was  put  aside 
with  no  demand.  The  first  demand  for  silicate 
of  zinc  was  in  1873,  when  less  than  1,000  tons 
were  marketed.  By  1883,  the  first  year  that 
sulphide  of  zinc  ore  was  marketed,  the  output 
haa  grown  to  53,900  tons,  mostly  silicate.  The 
next  decade,  1893,  marked  almost  a  complete 
change,  with  an  output  of  134,090  tons,  mostly 
sulphide.  An  increase  of  nearly  100  per  cent 
was  recorded  in  1903,  with  an  output  of  234,870 
tons,  principally  sulphide  of  zinc  ore.  A  year 
later,  "1904,  the  output  reached  267,154  tons  of 
zinc  and  34,335  tons  of  lead,  with  a  market 
value  of  $11479,940.  Jesse  A.  ZooK, 

Statistician  for  the  Joplin  District. 

Zinc  White.    See  White  Colors. 

Zincite,  a  deep  blood-red  to  orange-red 
mineral  found  quite  abundantly  in  Sussex 
County,  New  Jersey.  It  is  usually  in  granular 
or  foliated  masses,  associated  with  franklinite, 
wtUemite,  tephroite,  and  calcite.  It  rarely  oc- 
curs in  hexagonal,  hemimorphic  crystals,  with 
perfect  basal  cleavage.  .  Its  hardness  is  4  to  4.5 
and  specific  gravity  about  5. 7.  It  is  an  oxide  of 
zinc,  ZnO,  and  is  valuable  as  an  ore  of  that 
metal.    It  is  often  called  red  *  oxide  of  zinc* 

Zincog'raphy.    See  Lithography. 

Zingarelli,  dzSn-ga-rSl'le,  Nicolo  Antonio, 
Italian  composer:  b.  Naples  4  April  1752;  d. 
there  5  May  1837.  He  studied  at  the  Conserva- 
torio  dfi  Loreto  and  also  under  the  Abbate  Sper- 
anza,  and  on  leaving  the  conservatory  received 
the  place  of  master  of  the  chapel  at  Torre  dell* 
Ann-mziata.  In  1 781  he  compKDsed  for  the  The- 
atre San  Carlos,  in  Naples,  his  opera  <  Monte- 
zuma, >  and  in  1785  brought  forward  his  <Alzin- 
da'  in  La  Scala,  Milan,  with  great  success.  In 
this  work  he  adopted  a  more  simple  and  easy 
style.    His  best  operas  are  <  Pirro, '  '  Artaserse,  > 


and  <  Romeo  e  Giulietta.*  In  1789  he  brought 
out  his  'Antigone,'  from  Marmontel  in  Paris; 
but  the  public  event.s  then  occurring  absorbed 
the  attention  of  the  public,  and  he  soon  returned 
to  Italy,  where  he  became  director  of  the  Vati- 
can chapel.  About  181 2  he  was  appointed  di- 
rector of  the  musical  academy  of  San  Sebas- 
tiano,  and  in  1816  chapel-master  in  St.  Peter's. 
Zingarelli  composed  much  church  music,  and 
his  works  are  highly  esteemed  for  their  expres- 
sion. From  1781  he  wrote  about  40  operas, 
many  melodies  from  which  have  continued  to 
be  interpolated  in  modem  Italian  productions. 

Zingerlre  (von  Sommersberg)  tslng'6r-16,. 
Ignaz  Vincenz,  Austrian  Teutonic  scholar:  b. 
Meran  6  June  1825;  d.  Innsbruck  17  Sept.  1892. 
He  was  a  nephew  of  Pius  (q.v.).  He  studied 
at  Innsbruck  and  (theology)  Brixen,  and  from 
1859  until  his  retirement  in  1890  was  professot 
of  German  language  and  literature  at  Inns- 
bruck. Among  his  works  are:  <Sagen  aus 
Tirol'  (2d  ed.  1891);  'Sitten,  Brftuche,  und 
Meinungen  des  Tiroler  Volkes'  (2d  ed.  1871); 
<Schildereien  aus  Tirol'  (1875-88);  and  <Der 
Bauer  von  LongvalP  (1874). 

Zinj^erle,  Pius,  Austrian  Orientalist  and 
Catholic  theologian:  b.  Meran  17  March  1801  r- 
d.  Marien berg  cloister  10  Jan.  1881.  He  studied 
at  Innsbruch,  became  in  1862  professor  of 
Oriental  languages  in  the  Sapienza  at  Rome,, 
and  in  1867-71  was  director  of  the  gymnasium 
at  Meran.  Among  his  works  are:  <Ausgewahlte 
Schriften  des  Heiligen  Kirchenvaters  Ephram'' 
(2d  ed.  1845-6);  <Akten  der  Heiligen  Martyrer 
des  Morgenlandes '  (1836);  < Chrestomathia  Sy- 
riaca'  (1871);  and  'Lexicon  Syriacum.' 

Zinjan,  zin-jan',  Persia.    See  Zenjun. 

Zin'nia,  a  genus  of  annual  and  perennial 
herbs  and  sub-shrubby  plants  of  the  order 
Composite.  The  species,  of  which  16  have 
been  described,  are  indigenous  from  southern 
Colorado  to  Chile,  but  are  chieflv  distributed  in 
Mexico  and  Central  America.  They  have  oppo- 
site, generally  entire  leaves  and  terminal  heads- 
of  very  variously  tinted  flowers,  for  which 
some  of  the  species  have  become  popular  m 
gardens.  The  best  known  species  is  the  garden 
zinnia  or  youth-and-old-age  (Z.  elegans),  an 
erect  annual  usually  about  18  inches  tall  and 
originally  bearing  yellow  or  orange  flowers,  but 
now  exhibiting  nearly  every  tint  except  blue 
and  green  in  both  single  and  double  forms,, 
which  often  exceed  three  inches  in  diarneter. 
Z.  haageana  was  introduced  into  cultivation  in 
1861,  but  being  less  show^y  and  smaller  than  the 
former  is  of  secondary  importance.  A  hybrid 
race  developed  from  these  two  species,  and 
known  as  Z.  darwini,  has  been  developed,  but 
has  not  become  widely  popular  in  America. 
The  plants  are  rather  stiff,  formal,  and  coarse 
in  habit,  and  their  colors,  although  brilliant  and 
metallic,  lack  the  delicacy  of  the  dahlia  and 
the  china  aster,  to  which  they  are  not  distantly 
related.  They  are,  however,  among  the  most 
useful  garden  annuals,  because  they  will  thrive 
upon  almost  any  kind  of  soil  and  yield  a  profu- 
sion of  bloom  from  midsummer   until  frost. 

Zinzendoif,    tsTn'tsSn-d6rf,    Nicholas    Lud- 

wig,  Count  von,  German  religious  leader, 
founder  of  the  Society  of  United  Brethren: 
b.  Dresden,  Saxony,  26  May  1700;  d.  Hermhut, 
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Upper  Lusatia,  9  May  1760.  From  1716  to  1719 
he  studied  at  the  orthodox  University  of  Wit- 
tenberg, and  subsequently  traveled  in  Holland 
and  France,  describing  his  journey  in  'The  Pil- 
grimage of  Atticus  through  the  World.*  In 
1721  he  received  an  appointment  to  the  council 
of  state  from  the  Saxon  government,  which  he 
held  till  1727.  He  then  completely  withdrew 
from  public  affairs.  He  received  at  his  estate 
in  Upper  Lusatia  (1722)  the  persecuted  Mora- 
vian Brethren.  This  settlement  received  in  1724 
the  name  of  Herrnhut.  With  a  view  to  found- 
ing the  body  called  the  United  Brethren  (q.v.), 
he  published  various  projects,  not  in  harmony 
with  each  other,  which  excited  opposition,  but 
he  persevered  in  his  plan  and  finally  succeeded. 
In  1734,  after  passing  a  theological  examination 
under  an  assumed  name,  he  was  ordained  a 
clergyman  of  the  Lutheran  Church.  After  two 
years  spent  in  traveling  on  behalf  of  his  society, 
he  was  banished  in  1736  from  Saxony.  The 
order  of  his  banishment  was  repealed  in  1747. 
In  the  meantime  he  had  been  consecrated  bishop 
of  the  Moravian  Church  in  Berlin,  founded  Mo- 
ravian colonies  in  Holland,  Esthonia,  and  Livo- 
nia, and  visited  England.  In  1739  he  wrote  a 
catechism  which  he  styled  the  'Good  Word 
of  the  Lord,*  and  the  same  year  visited  the 
missions  of  the  Brethren  in  the  West  Indies. 
In  1741  he  founded  the  well-known  Moravian 
colony  at  Bethlehem,  Pa.,  and  before  returning 
to  Germany  in  1743  assisted  in  establishing  mis- 
sions among  the  Indian  tribes.  After  returning 
to  Europe  he  made  a  journey  to  Livonia,  whence 
the  Russian  government  sent  him  back  under 
a  military  escort  to  the  frontier.  He  after- 
ward visited  Holland,  spent  several  years  in 
England,  and  obtained  an  act  of  Parliament  for 
the  protection  of  his  followers  in  the  British 
dommions.  He  wrote  more  than  100  works  of 
prose  and  verse.  A  collection  of  his  hymns, 
edited  by  Knapp,  appeared  in  ■  1843.  Consult 
the  'Lives*  by  Spangenberg  (1773-5;  Eng. 
trans.,  abridged,  1838 )  and  Romer  ( 1900) ;  also, 
Plitt,  'Zinzendorfs  Theologie*  (1869-74),  and 
Becker,  'Zinzendorf  und  sein  Christentum  im 
Verhaltnis  zum  Kirchlichen  und  Religiosen  Le- 
ben  seiner  Zeit*   (2d  ed  (1900), 

Zi'on,  or  Sion,  the  loftiest  mount  of 
Jerusalem,  and  often  used  to  designate  the 
whole  city,  and  metaphorically  the  kingdom  of 
God  on  earth  and  in  heaven.  Zion  rises  about 
2,500  feet  above  the  Mediterranean,  and  from 
200  to  300  feet  above  the  valleys  at  its  base.  It 
was  separated  from  Akra  on  the  north  and 
Moriah  on  the  northwest  by  the  Valley  Tyro- 
pceon;  and  had  the  valley  of  Gibbon  on  the 
west,  that  of  Hinnom  on  the  south,  and  that 
of  the  Kidron  on  the  southeast.  It  was  a  for- 
tified town  of  the  Jebusites  till  subdued  by  Da- 
vid, and  thenceforward  was  called  the  "City  of 
David.**  A  mosque  near  its  southern  brow 
now  covers  the  "tomb  of  David'*  so  called. 
This  mount,  together  with  Moriah  and  Ophel, 
was  enclosed  by_  the  first  wall,  and  fortified 
by  citadels.  On  it  were  erected  the  palaces  of 
Solomon,  and  long  afterward  those  of  Herod. 
At  the  present  day  a  considerable  portion  of  it 
lies  outside  of  the  modern  wall  on  the  south. 

Zi'onism,  a  name  given  to  a  scheme  for 
the  acquisition  of  Palestine  by  purchase  from 
Turkey,  with  a  view  to  establishing  Russian 
and  other  Jews  in  the  Holy  Land.    A  Zionist 


Congress  with  this  end  in  view  opened  at  Basel 
29  Aug.  1897;  and  again  28  Aug.  1898.  About 
200  European  delegates  were  present.  TTie  fi- 
nancial instrument  of  the  Zionists  is  the  Jewish 
Colonial  Trust,  Ltd.,  of  London,  capitalized  at 
$10,000,000,  of  which  $1,400,000  has  been  paid  in. 
in  the  United  States  the  Zionist  organization  is 
called  the  Federation  ot  Aiiieric;;  "ni.=^t-,  r."A 
has  165  f^^li-t-'d  societies,  and  abcut  laooo  r..ern- 
bers.    See  Judaism  —  Zionism. 

Zipaqnira,  se-pa-ke-ra',  Colombia,  town, 
department  of  Cundimarca,  25  miles  north  of 
Bogota.  It  is  built  on  the  site  of  an  old  Chib- 
cha  Indian  town,  which  was  the  residence  of  the 
chiefs  or  Zipas.  It  is  especially  noted  for  its 
valuable  salt  bed  which  is  owned  and  operated 
by  the  government,  and  supplies  the  greater 
part  of  the  salt  used  in  the  republic.  Coal  and 
iron  are  also  found  in  the  vicinity;  and  the 
town  carries  on  an  active  trade  with  the  sur- 
rounding district. 

Ztph.     See  Zif. 

Zir'con,  the  native  zirconium  silicate, 
ZrSiOfc  Its  crystals  are  tetragonal  and  isontior- 
phous  with  thorite,  xenotime,  cassiterite,  and 
rutile.  Though  its  crystal  forms  are  very  va- 
ried, they  are  usually  prisms  terminated  by 
?yramids,  the  base  being  rare.  Small  crystals 
requently  show  a  wealth  of  faces,  among  which 
the  «zirconoids»  or  ditetragonal  pyramids  are 
prominent.  It  is  a  heavy  mineral,  its  specific 
gravity  averaging  about  4.7,  and  it  has  a  char- 
acteristic greasy-adamantine  lustre.  Though 
often  nearly  or  quite  opaque,  transparent  crys- 
tals are  not  uncommon,  and  owing  to  its  hard- 
ness, 7.5,  strong  double  refraction  and  the  va- 
riety of  rich  colors  in  which  it  is  found,  zircon 
has  long  been  prized  as  a  gem.  Its  dispersive 
power  is  excelled  onljr  by  the  diamond.  "Hya- 
cinth** or  "jacinth"*  includes  reddish,  orange, 
or  brownish  gem  stones,  while  "jargon*  em- 
braces the  colorless,  yellowish,  grayish,  or  smoky 
varieties.  It  is  often  an  important  accessory 
constituent  of  gneiss,  syenite  and  many  crys- 
talline rocks.  Because  of  its  resistance  to 
weathering  and  abrasion  it  frequently  occurs  in 
fine  little  crystals  in  alluvial  sands  as  in  Cey- 
lon, Brazil,  and  the  monazite  region  of  North 
Carolina.  The  finest  zircon  gems  come  from 
Ceylon  and  New  South  Wales,  while  France 
yields  very  small  stones  of  remarkably  fine  red 
color.  Excellent  translucent  to  opaque  crystals 
occur  in  Norway,  the  Ural  Mountains,  Clanada 
(up  to  IS  pounds),  in  New  York,  New  Jersey, 
Colorado,  and  North  Carolina.  By  far  the  most 
important  locality  is  in  Henderson  County, 
North  Carolina,  where  many  tons  of  crystals 
occur  loose  in  the  soil.  Zirconia.  derived  from 
this  source,  was  used  in  the  "Welsbach*  or 
"Auer"*  mantles,  but  its  incandescence  had  not 
sufficient  permanency  and  its  use  has  been 
superseded  by  thoria.  Zirconia  is  still  useful 
as  a  refractory  material  in  furnace  and  crucible 
linings,  and  because  of  its  incandescence  in  the 
"zircon  light,**  which  is  an  improvement  on  the 
ordinary  lime  light 

Zirconium,  a  chemical  element  named 
after  the  mineral  zircon  in  which  Klaproth  dis- 
covered the  oxide  zirconia  (1789).  Afterward 
found  in  many  other  minerals,  some  of  the 
most  important  being  eudialyte,  hyacinth,  poly- 
mignite,  etc.    It  has  many  physical  and  chem- 
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ZIRKNITZ  — ZISKA 

1<-al   properties  resembling  the  element   silicon,  the  water  is  decreasing 

Lik'?  silicon  and  carbon  it  exists  free  in  three  numbers.    The  lake  is  i 

ailotropic  forms;  the  amorphous,  obtained  as  a  long,   nearly  three   bros 

black  powder  by  heating  sodium  zirconium  chlo-  depth  of  ii  feet,  but  tin 

ride    with   metallic   sodium   or  potassium;   the  its  basin.    It  receives  th 

crystalline,  as  foliated  leaves  from  heating  so-  erable  country,  and  evei 

dium   zirconium   fluoride   with   metallic  alumi-  the  immediate  neighbor 

num;  and  the  graphitoidal,  obtained  in  scales  filled  from  the  rainfall  o 

of   a   steel   gray  color   by   action   of   iron   on  dry  seasons  the  lake   t 

sodium  zirconium.     Symbol  Zr;  atomic  weight  empty.    When  rain  has 

90.7;  specific  gravity  4.15.    The  element  is  only  its  subterranean  sources 

slightly   soluble   in   hydrochloric   or    sulphuric  tivity,    it    reaches    the 

acids,  but  is  really  so  in  aqua  regia  or  hydro-  hours,  and  when  the  r. 

fluoric  acid.    When  heated  highly  in  the  air  it  the  tributary  region  it  n 

burns   to   the   o.xide   ZrOj.    This   oxide,   com-  which   is   about   two   f< 

monly  known  as  zirconia,  is  prepared  by  fusing  in    196   hours.    The    ni 

the  mineral   zircon    (ZrSiO*)    with   a  mixture  longer  sufHce  to  carry  ; 

of  sodium  hydrate  and  sodium  carbonate,  treat-  overflows  the  country,  < 

ing  with  hydrochloric  acid  and  heat  to  separate  the    surrounding   villagi 

the  silica,  precipitating  the  solution  so  obtained  flooding  of  the  lake  dej 

with  ammonia,  and  heating  this  white  precipi-  or  moisture  of  the  sea; 

tate.    Another  method  is  now  used  by  which  the  periodic.    It    has    been 

chloride   is    made   by   treating   crushed    zircon  fill  three  times  in  one 

with    chlorine,    separating   the   silicon    chloride  was  only  once  dry,  and 

by  heat,  precipitating  the  solution  of  zirconium  February    1835,    it  -rem 

chloride   with  ammonia,  and  heating  the  pre-  water,   the    longest    dro 

cipitate.    Zirconia    forms    a    white    powder    or  lake  was  known  to  the 

amorphous  lumps.    It  has  both  basic  and  acid  phenomena,  and  it  has 

properties.    It  dissolves  slowly  in  hydrofluoric  scribed  by   Tasso  in   h 

or  sulphuric  acids,  the  fluoride  (ZnFi)  uniting  Mondo.* 
with  fluorides  of  other  metals  forming  complex         Ziska    zis'ka    (prop 

salts  called  zircofluorides,  example  K^ZnE^  po-  John,  Bo'hemian  Hussit 

tassium  zircofluoride.    With  strong  alkalies  zir-  near  Budweis   about  13( 

conia   forms  zirconates,  example,   KiZnOi,  po-  1,^24.    He  was  educated 

tassium    zirconate.    Zirconium    forms    a    long  Wenceslas  at  Prague   ei 

series  of  salts,  in  most  of  which  it  acts  as  a  arms,    joined    the   conti 

basic  element.  Bohemia  and  Hungary  i 

Uses. —  Zirconia  possesses  the  power  of  be-  of  the  Teutonic  Knight 

ing  extremely  refractory  toward  heat,  not  being  Lithuanians,  and  fought 

changed  even  by  that  of  the  oxy-hydrogen  blow-  ti,g  fiercely  contested  ba 

pipe  flame.    It  also  has  great  radiating  power,  jyiy     1410)      Then     he 

Because  of  this  it  is  used  in  the  «zirconia  light,"  aeainst  the  Turks,  and 

a    light    used    considerably    m    lighthouses.    A  Agincourt  (25  Oct   1415 

cone  of  zirconia   is  played  upon  by  the  very  cution  of  Huss  (q.v.),  1 

hot  flame  of  the  oxy-hydrogen  blowpipe  so  that  and  became  a  leader  of 

It  glows  with  a  very  intense  white  light.    While  when  the  Hussites  brok 

this  is  the  principal  use  of  compounds  of  zir-  the  Emperor  Sigismund 

conium,  certain  minerals  containing  it  are  found  military  forces  into  a  v 

as  clear  beautiful  stones  and  are  used  as  gems,  infantry,    supplying    the 

Zirknitz,  tsirk'nlts,  Austria,  a  phenomenal  means   of  the   WaggenI 

lake  in  Carniola,  30  miles  east-northeast  of  Tri-  constructed   of  the  bag 

este,  in  a  deep  valley  surrounded  by  mountains,  up   his   headquarters  .a1 

the  principal   of   which   are  Javornik,    Succhi,  heights   of   Austie,   in 

Slivinza,  and  Sternitz.    The  lake  takes  its  name  fortress  being  known  as 

from  Zirknitz,  situated  at  an  elevation  of  3.500  perhaps,  both  to  tabor, 

feet,  and  one  of  many  villages  in  the  neighbor-  ment,"   and   to   Mt.   Ta 

hood.    Receiving  the  waters  of  six  streams,  and  the   extreme   Hussites 

surrounded  by  mountains  with  no   outlet,  the  mund  sent  an  army  of 

characteristic  feature  of  the  lake  is  its  internal  but  Ziska,  with   a   hasi 

drainage.    The  bottom  of  the  lake  partakes  of  took    up    his    position 

the  limestone  formation  of  the  district,  which  Prague,  and  on  14  July 

fissures  readily,  and  has  numerous  subterranean  with  great  slaughter.    T 

caves   and    channels.    Some   of   these   caverns  been  known  as  the  Hil 

are  of  great  depth,  and  in  the  dry  season  ah-  1420,    at    Pankratz,    he 

sorb  the  waters  of  the  lake,  leaving  it  some-  over  Sigismund,  and  01 

times  completely  dry,  with  only  a   few  pools,  the    fortress    of   VyJeh 

in    which    the   fish    take    refuge.    A   luxuriant  won  a   second  great  bi 

natural  vegetation  covers  the  surface  of  the  de-  8  Jan.  1422  at  Deutschb 

serted  lake,  and  when  the  drought  is  protracted  Moravia   and   Austria, 

grass,  millet,  or  buckwheat  is  sown  on  it  and  one  eye,  and  had  lost 

the  harvest  reaped  before  the  return  of  the  wa-  wound   at    the    siege    0 

ter.    In  June  the  lake  is   frequented  by  wild  continued  to  direct  his 

ducks,  which  afford  abundant  sport,  and  when  ciency  and  almost  unv 
Vol.  ao— 46 
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refused  to  recognize  his  authority,  and  he  thor- 
oughly subdued  it  in  1424.  In  that  year,  it  is 
said,  Sigismund,  realizing  the  impossibility  of 
conquering  Bohemia,  began  negotiations  toward 
a  treaty,  by  the  terms  of  which  the  Hussites 
were  to  have  full  religious  liberty  and  Ziska 
was  to  be  governor  of  Bohemia.  Such  negoti- 
ations, if  undertaken,  were  interrupted  by  Zis- 
ka's  death  at  the  siege  of  Pfbyslav.  Ziska  be- 
came the  hero  of  the  Bohemian  revolutionary 
party,  and  for  this  character  he  was  well  fittted 
by  his  zeal  and  military  ability.  He  was  fre- 
quently cruel  in  his  method  of  warfare  and 
conquest.  Much  fiction  has  been  mingled  with 
the  facts  of  his  career.  Alfred  Meissner's  epic 
'Ziska,'  based  on  the  leader's  history,  reached 
a  i2th  edition  in  1884.  Consult  the  German 
translation  (1882)  of  Tomek's  <Life.> 

Zith'er,  a  modern  development  of  the 
musical  instrument  known  to  the  Greeks  as 
cithara.  In  the  early  part  of  the  19th  century 
it  became  a  favorite  with  the  peasantry  of  the 
Styrian  and  Bavarian  Alps,  and  was  introduced 
into  England  about  1850.  The  zither  consists  of 
a  resonance  box,  with  a  large  circular  sound 
hole  near  the  middle;  the  strings,  32  in  num- 
ber, in  some  cases  increased  to  40  and  even 
46,  being  made  of  steel,  brass,  catgut,  and  silk 
covered  with  fine  silver  or  copper  wire,  and 
tuned  by  pegs  at  one  end.  Five  of  the  strings 
are  stretched  over  a  fretted  keyboard,  and  are 
used  to  play  the  melody,  the  fingers  of  the  left 
kand  stopping  the  strings  on  the  frets,  the 
right-hand  thumb,  armed  with  a  metal  ring, 
striking  the  strings,  which  are  tuned  in  fifths, 
and  have  a  chromatic  range  from  C  in  the  sec- 
ond space  of  the  bass  staff  to  D  in  the  sixth 
ledger  line  above  the  treble.  _  The  remainder, 
called  the  accompaniment  strings,  are  struck 
by  the  first  three  fingers  of  the  right  hand.  The 
viola  zither,  in  which  the  resonance  box  is 
heart-shaped,  is  tuned  like  the  violin,  and  is 
played  with  a  bow. 

Zittau,  tslt'tow,  Germany,  a  town  of  Sax- 
ony, on  the  Mandau,  near  the  Austrian  frontier, 
49  miles  by  rail  east-southeast  of  Dresden.  The 
chief  public  buildings  are  a  splendid  town- 
house,  the  churches  of  Saint  Peter  and  Saint 
Paul,  Saint  John,  and  Mary,  hospitals,  custom- 
house, gymnasium,  a  municipal  museum,  and 
a  valuable  library.  Its  principal  manufactijres 
are  cotton-spinning,  dress  goods,  iron-founding, 
machinery,  stained  glass,  cycles,  ropes,  paper, 
brewing,  and  brick-making ;  and  there  is  a  trade 
in  cotton  and  linen  goods,  chemicals,  etc.  There 
are  a  number  of  lignite  mines  in  the  neighbor- 
hood. 

Zittel,  tsTt'tel,  Karl  Alfred  von,  German 
palaeontologist  and  geologist:  b.  Bahlingen,  Ba- 
den, 25  Sept.  1839;  d.  Munich,  Bavaria,  6  Jan. 
1904.  After  study  at  Heidelberg  and  Paris,  he 
entered  the  geological  survey  at  Vienna,  in 
1863  a  lecturer  in  the  university  there,  and  in 
the  same  year  professor  of  mineralogy  at  Karls- 
ruhe. In  1866  he  was  made  professor  of  palae- 
ontology and  geology  at  Munich;  and  in  1899 
president  of  the  Bavarian  Academy  of  Sciences 
and  curator-general  of  the  scientific  collections 
of  Bavaria.  The  Rohlfs  expedition  to  Egypt 
and  the  Libyan  desert  in  1873-4  derived  much 
of  its  value  from  his  important  labors.    Among 


his  publications  are  the  *Palaontologische  Stu- 
dien  iiber  die  Grenzschichten  der  Jura-  und 
Kreideformation>  (1868-83);  <Aus  der  Urzeit* 
(1872;  2d  ed.  187s);  'Handbuch  der  Palaon- 
tologie'  (with  Sdiimper  and  Schenk  1876-93), 
the  most  complete  and  authoritative  work  in 
that  field;  and  'Geschichte  der  Geologie  und 
Palaontologie  bis  Ende  des  Neunzehnten  Jahr- 
hunderts'  (1899).  He  edited  the  periodical 
<  Palseontographica.' 

Ziwet,  Alexander,  American  tnathemati- 
cian:  b.  Breslau,  Germany,  8  Feb.  1853.  Grad- 
uated from  the  Polytechnical  School  of  Karls- 
ruhe in  1880,  he  came  in  that  year  to  the 
United  States,  and  for  some  time  was  con- 
nected with  the  United  States  lake  survey  (De- 
troit) and  the  coast  and  geodetic  survey 
(Washington).  Subsequently  he  became  suc- 
cessively instructor  in,  and  junior  professor  of, 
mathematics  in  the  University  of  Michigan. 
In  1892  he  was  made  co-editor  of  the  <  Bulletin  > 
of  the  American  Mathematical  Society.  He 
published  an  'Elementary  Treatise  on  Theoret- 
ical Mechanics*  in  three  parts,  as  follows: 
Pt.  I.,  'Kinematics'  (1893);  Pt.  II.,  'Introduc- 
tion to  Dynamics,  Statics'  (1893) ;  Pt  III., 
'Kinetics'    (1894). 

Ziza'nia,  a  genus  of  grasses  (q.v.)  includ- 
ing the  wild  rice. 

Ziz'jrphus,  a  genus  of  Rhamnaceee,  shrubs 
or  small  trees,  with  spiny  stipules,  alternate 
three-nerved  leaves,  a  spreading  five-cleft  caly.x, 
five  hocd-like  petals,  five  stamens,  a  five-angled 
disk,  adhering  to  the  tube  of  the  calyx,  and 
having  enclosed  within  it  the  two-or  three-celled 
ovary.  Fruit  a  drupe,  which  is  sometimes  edible 
and  has  a  large  stone  or  kernel  containing 
from  one  to  several  flattened  seeds.  Zisyphus 
is  widely  distributed,  but  is  chiefly  indigenous 
to  tropical  Asia  and  America.  The  fruits  of 
the  cultivated  Z.  jujuba,  and  of  Z.  sativa,  are 
of  the  size  and  shape  of  a  small,  oval  plum. 
They  ripen  in  September  when  they  are  gath- 
ered and  stored  in  a  dry  place,  the  pulp  becom- 
ing sweeter  by  the  process.  They  have  a  dark- 
red  skin,  but  are  yellow  within.  If  carefully 
dried,  these  fruits,  called  jujubes,  will  keep  for 
a  long  time,  and  retain  their  acid  flavor,  whicb 
has  made  them  a  refreshing  dessert  fruit,  in 
the  Mediterranean  countries  and  in  Oiina.  They 
are  nutritive  and  demulcent,  a  cough  medicine 
having  been  prepared  from  them,  and  formerly, 
the  sweet-meat  known  as  jujube  paste,  was 
made  from  the  evaporated  juice  of  jujube,  and 
of  gum-arabic;  but  now  the  jujube  is  displaced 
by  the  gum  and  by  gelatine.  Z.  sativa  is  a  hand- 
some arborescent  shrub,  with  small,  varnished, 
Qval  leaves  and  greenish  inconspicuous  flowers, 
succeeded  by  the  bright  drupes.  It  is  some- 
times cultivated  in  the  United  States,  being 
hardy  as  far  north  as  Washington.  The  bark, 
in  its  native  countries,  was  used  medicinally, 
for  fever  and  for  sores;  and  it  is  also  em- 
ploj'ed  for  tanning  and  for  a  dye-stuff  like  that 
of  Z.  xylopyra  which  yields  a  black  dye.  Vari- 
ous parts  of  other  species  yield  medicines,  and 
the  edible  fruits  of  Z.  baclei  of  Africa  are  used 
for  a  pleasant  drink  and  are  also  made  into 
bread.  Z.  lotus  is  by  some  believed  to  be  the 
lotus-trees  the  fruit  of  which  produced  such 
indolence  in  those  who  ate  them.  It  grows  in 
Barbary,   where   it   is   called   sadr.    Z.   spina- 
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christi  is  a  small,  prickl>r  tree,  which  is  reputed 
to  have  composed  Christ's  crown  of  thorns. 
Like  other  spmy  species  of  Zisyphus,  this  is  a 
good  hedge  plant.  Z.  nummularia  of  Persia 
and  India  is  one  of  the  camel's  thorns,  whose 
foliage  forms  a  fodder,  and  which  has  edible 
fruits.  The  cog-wood  of  Jamaica,  an  impor- 
tant timber  tree,  is  Z.  ckloroxylon. 

Zlatoust,  zla-to-oost',  Russia,  a  town  in 
the  province  of  Ufa,  on  the  Ai,  an  affluent  of 
the  Ufa,  near  the  Ural  Mountains,  150  miles 
northeast  of  Ufa.  In  the  vicinity  are  rich  iron 
and  gold  mines,  and  in  the  town  are  govern- 
ment works,  manufacturing  sword-blades,  steel 
instruments,  and  ammunition.  Pop.  about 
22.000. 

Znaim,  tsnim,  Austria,  a  town  of  Moravia, 
on  the  Thaya,  50  miles  northwest  of  Vienna. 
The  chief  buildings  are  a  Rathhaus  (1446),  a 
circular  church,  said  to  have  been  a  heathen 
temple,  and  the  Gothic  church  of  Saint  Nicholas. 
The  old  ducal  castle  crowns  a  neighboring 
height.  The  trade  is  largely  agricultural.  Mus- 
tard, wine,  and  cucumbers  are  exported.  Fine 
majolica,  leather,  and  chocolate  are  manufac- 
tured. New  waterworks  were  opened  in  1877. 
As  Znoimo,  it  was  the  capital  of  Moravia,  de- 
stroyed in  114s  by  the  Bohemian  Prince  Vladis- 
lav, and  rebuilt  in  1226.  On  11  July  1809,  the 
French  under  Massena  and  Marmont  defeated 
the  Austrians  here,  and  in  1866  it  was  captured 
by  the  Prussians. 

Zoar,  zd'ar>  Sroaratist  Society  of.     The 

Separatist  Society  of  Zoar  was  a  communistic  re- 
ligious organization  located  at  Zoar,  on  the 
Tuscarawas  River,  Tuscarawas  County,  Ohio. 
They  were  German  Protestant  peasants,  225  in 
number,  who  emigrated  from  VViirtemberg  in 
April  1817.  Their  chosen  leader  was  Joseph 
Baumler,  whose  name  was  later  changed,  for 
the  sake  of  euphony,  to  Bimeler.  Bimeler  was 
of  humble  origin,  but  a  man  of  unusual  ability 
and  independence,  well  educated,  a  natural 
leader,  and  a  fluent  speaker ;  he  purchased  in  his 
own  name,  in  the  locality  named  above,  5,000 
acres  of  farm  land,  at  an  average  value  of  $3 
per  acre,  g^iving  a  mortg^age  at  long  time  for 
the  entire  amount.  This  Separatist  emigration 
had  been  primarily,  for  the  purpose  of  securing 
religious  liberty;  and,  for  better  opportunities 
in  obtaining  a  livelihood.  It  was  expected  that 
each  family  would,  by  its  industrious  labor,  se- 
cure separate  ownership  in  a  portion  of  the 
land  held  by  Bimeler,  but  the  colonists  being 
diverse  in  age,  strength,  experience,  education, 
and  enterprise,  they  soon  realized  that  their 
personal  inequality  stood  in  the  way  of  the  col- 
lective success  of  the  colony,  and  early  in  1819 
they  decided  to  organize  into  a  community  of 
property  and  effort.  Articles  of  agreement  were 
signed  by  159  adults  —  53  males  and  104  females. 
The  articles  created  a  community  of  interest, 
present  and  prospective,  whereby  all  the  prop- 
erty, movable  and  immovable,  of  the  individual 
members,  and  their  future  earnings  should  be- 
come the  common  stock  of  the  association,  to  be, 
held  and  managed  by  chosen  directors.  Death 
of  a  member  passed  no  property  interest  to  his 
heirs,  and  withdrawal  from  the  society,  volun- 
tary or  compulsory,  carried  with  it  no  claim 
upon  a  divided  or  undivided  right  in  the  associ- 
ation.   Bimeler  was  to  retain  the  realty  in  trust 
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dustries  made  inroads  into  the  export  business 
of  Zoar;  the  Zoarites  were  not  progressive  and 
did  not  keep  pace  in  their  manufactures  with 
modern  methods  and  improvements,  and  in 
time  found  that  they  could  purchase  products 
for  use  and  wear  cheaper  than  they  could  make 
them ;  there  were  few  accessions  to  the  society ; 
the  original  members  became  too  old  and  feeble 
to  conduct  its  affairs ;  outside  laborers  had  19  be 
employed;  the  younger  members  were  inclined 
to  leave  and  seek  their  fortunes  where  they 
could  acquire  independent  property  and  freedom 
of  action.  This  decline  continued  until  in  1897, 
when,  by  a  common  consent,  the  organization 
decided  to  disband  and  place  the  property  in 
the  hands  of  a  commission  for  equal  division. 
The  appraisement  and  distribution  was  com- 
pleted in  the  fall  of  1898.  There  were  at  this 
time  222  people,  adults  and  children,  in  the 
society,  of  whom  136  were  entitled  to  one  equal 
share.  They  each  received  a  few  hundred  dol- 
lars in  cash  and  a  portion  of  the  farm  land  or 
village  property. 

The  religious  tenets  of  the  Zoarites  were  few 
and  simple.  They  confessed  the  doctrine  of 
the  Trinity;  the  fall  of  man;  the  return  through 
Christ;  the  Holy  Scriptures  as  the  guide  of 
their  lives;  all  ceremonies  were  declared  useless 
and  injurious;  marriages  were  contracted  by 
mutual  consent  and  before  witnesses;  they 
recognized  no  ordained  minister,  and  en- 
gaged in  no  public  prayer.  Bimeler  was 
their  only  preacher  and  teacher:  he  spoke  each 
Sunday  to  the  society,  and  after  his  death 
his  published  discourses  were  read  in  the  public 
meetings  by  various  members.  The  society  did 
not  seek  additions  and  made  no  attempt  to 
propagate  its  ,  principles,  either  economic  or. 
religious.  The  life  of  the  Zoarites  was  one  of 
utmost  simplicity,  serenity,  and  morality.  There 
never  was  a  divorce  in  the  community  and  no 
member  was  ever  charged  with  a  crime  or 
felony.  Consult :  Randall,  'History  Zoar  Soci- 
ety,' and  NordhofF,  'Communistic  Societies  in 
U.  S.>  E.  O.  Randall,  Ph.B., 

Secretary  of  the  Ohio  State  Archaological  and 

Historical  Society. 

Zockler,  tsek'lcr.  Otto,  German  Lutheran 
theologian:  b.  Griinberg,  Hesse,  27  May  1833. 
He  was  educated  in  the  universities  of  Giessen, 
Erlaiv.en,  and  Berlin,  became  a  lecturer  at  the 
first-r„imed  in  1857,  and  in  1863  professor  of 
theo!<':?y.  In  1866  he  was  appointed  professor 
at  Gr-  iiswald,  and  in  1885  consistorial  council- 
lor. \  le  is  one  of  the  leaders  of  the  movement 
towai  cl  the  establisliment  of  a  state  church  in 
Pniss:a.  In  1882  he  became  editor  of  the  'Evan- 
gelisc'.ie  Kirchenzeitung.'  Among  his  works  are : 
*Hii.vu:iymus,  sein  Leben  und  Wirken'  (1865)  ; 
conni.cntaries  to  Chronicles,  Job,  Proverbs,  Ec- 
cle>i  I  tes.  Canticles,  and  Daniel,  in  Lange's 
'Hihi  \verk>  (1866-72;  Eng.  trans.  1870  et  seq.)  ; 
'Das  Kreuz  Christi'  (1875:  Eng.  trans.  1877); 
'Gotf.s  Zeugen  im  Reich  der  Natur>  {1881; 
Ene.  trans.  1886)  :  and  'Biblische  und  Kircben- 
hi?'f;ische  Studien'  (1893).  For  the  <Kurz- 
gttastcs  Kommentar  zum  Alten  und  Neuen 
Tcst::inent  und  zu  deti  Apokryphen'  (1886  et 
f,'(. ).  which  he  edited  with  .Strack.  he  pre- 
p.^rcl  the  commentaries  on  the  Old  Testament 
;  ir-nhal  books,  the  Acts,  and  the  epistles  to 
tiic  Thessalonians  and  Galatians. 


Zo'diac.  The  zodiac  is  a  belt  of  the  celes- 
tial sphere,  extending  8°  on  each  side  of  the 
ecliptic,  or  the  path  of  the  sun  among  the 
stars.  *The  name  is  derived  from  fiio',  a  liv- 
ing creature,  because  the  constellations  in  it 
(except  Libra),  are  all  figures  of  animals.  It 
vras  taken  of  that  particular  width  by  the  an- 
cients simply  because  the  moon  and  the  then 
known  planets  never  go  farther  than  8°  from 
the  ecliptic*  (Young's  'Astronomy').  The  belt 
is  divided  into  12  parts,  of  30°  each,  to  which 
are  given  the  following  names :  Aries,  Taurus, 
Gemini,  Cancer,  Leo,  Virgo,  Libra,  Scorpio, 
Sagittarius,  Capricornus,  Aquarius,  Pisces.  This 
division  into  12  parts  was  suggested  by  the 
12  re-appearances  of  the  moon  in  .a  year.  The 
idea  seems  to  have  originated  with  the  Chal- 
dsean  astronomers. 

Owing  to  the  fact  that  the  earth  is  not  a 
perfect  sphere,  the  pole  of  the  earth's  equator 
describes  a  circle  around  the  pole  of  the  eclip- 
tic, which  causes  a  constant  retrograde  motion 
in  equator  with  the  point  of  intersection  of  the 
plane  of  the  zodiac.  The  rate  of  this  motion 
IS  1°  in  70  years,  and  has  amounted  to  30°, 
or  one  entire  sign,  up  to  the  present  time.  "The 
sign  of  Aries,  therefore,  is  now  in  the  position 
of  the  constellation  Pisces;  each  sign  having 
backed  so  to  speak  into  the  constellation  west 
of  it."*  The  constellations  themselves  bear  no 
resemblance  to  the  signs  designated  by  them. 

During  the  Middle  Ages  the  signs  of  the 
zodiac  were  supposed  to  influence  human  life, 
and  hence  were  distributed  to  different  parts 
of  the  human  body.  Disease  was  supposed  to 
be  cured  by  the  aid  of  the  zodiacal  power  pre- 
siding over  that  part  of  the  body.  The  rem- 
nant of  this  superstition  is  still  seen  in  some 
almanacs. 

The  Egyptians  are  supposed  to  have  adopted 
the  12-fold  division  of  the  Zodiac  from  the 
Greeks,  but  they  changed  the  symbols  of  living 
creatures  to  others  of  their  own.  The  Chinese 
divided  the  course  of  the  sun  into  12  parts, 
which  they  designated  as  the  Rat.  the  Ox.  the 
Tiger,  Hare,  Dragon,  Serpent,  Horse,  Sheep, 
Monkey,  Hen,  Dog,  and  Pig.  This  division  is 
still  found  in  some  parts  of  Central  Asia,  and 
Japan.  It  has  also  been  found  among  the  re- 
mains of  the  Aztec  race  in  America.  The 
original  zodiacal  constellations  occupied  unequal 
spaces  in  the  heavens.  _  Hipparchus  was  the  first 
to  divide  the  zodiac  into  equal  spaces  of  30° 
each,  and  give  to  them  the  names  of  the  older 
constellations.  His  method  of  reckoning  posi- 
tions in  the  ecliptic  was  used  until  this  century. 
Astronomers  have  now  abandoned  it  for  the 
inore  accurate  measurement  of  degrees,  begin- 
ning at  the  vernal  equinox.  • 

The  origin  of  the  names  of  the  animals  as- 
signed to  the  zodiac  by  the  ancients  is  unknown. 
Some  have  supposed  that  the  spring  signs: 
Aries,  the  Ram,  Taurus,  the  Bull,  and  Gemini, 
the  Twins,  mark  the  time  of  the  bringing  forth 
of  young  by  flocks  and  herds.  Cancer,  the  Crab, 
marks  the  time  when  the  sun  appears  to  move 
backward.  Leo,  the  Lion,  symbolizes  the  fierce 
heat  of  summer,  and  Virgo,  the  Virgin,  glean- 
ing corn,  symbolizes  the  harvest.  In  Libra,  the 
Balance,  the  day  and  night  balance  each  other. 
Scorpius  is  supposed  to  have  marked  the  pres- 
eiice  of  venomous  reptiles  in  October:  while 
Sagittarius  symbolizes  the   season   of   hunting. 
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Capricornus  marks  the  beginning  of  the  return 
of  the  sun  to  the  north,  Aquarius  symbolizes  the 
•winter  rains,  and  Pisces  the  season  of  fishes. 
These  are  but  fanciful  representations,  and  have 
no  foundation  in  fact. 

Zodi'acal  Light  "The  zodiacal  light  is  a 
faint  column  of  light  rising  from  the  western 
horizon  after  twilight  in  winter  or  spring  even- 
ings; and  before  daybreak  in  summer  or  au- 
tumn. It  extends  out  on  each  side  of  the  sun, 
and  lies  nearly  in  the  plane  of  the  ecliptic.  Near 
the  equator  it  can  be  seen  all  the  year,  and  has 
been  traced  all  the  way  across  the  heavens 
from  east  to  west,  forming  a  complete  ring." 
In  our  latitudes  it  can  seldom  be  traced  more 
than  90°  from  the  sun.  Parts  of  the  column 
near  the  sun  are  somewhat  bright,  but  distant 
portions  are  extremely  faint,  and  can  only  be 
seen  on  the  very  clearest  nights.  The  cause  of 
the  zodiacal  light  is  not  definitely  known.  The 
theory  most  generally  received  is  that  it  is 
sunlight  reflected  by  myriads  of  small  meteoric 
bodies  revolving  around  the  sun,  nearly  in 
the  plane  of  the  ecliptic.  This  theory  would  re- 
quire a  thin  flat  ring  of  these  meteors  to  extend 
beyond  the  orbit  of  the  earth.  The  theory  is  not 
established.  The  name  zodiacal  light  was  given 
to  this  phenomenon  by  Cassini  in  1653,  who  de- 
scribed it  as  a  flat  luminous  ring  encircling  the 
sun  nearly  in  the  plane  of  the  ecliptic.  Kepler 
supposed  it  to  be  the  atmosphere  of  the  sun; 
but  Laplace  showed  that  the  atmosphere  of  the 
sun  could  not  extend  to  anything  like  the  dis- 
tance from  the  sun  which  is  reached  by  the  zo- 
diacal light.  In  1853  an  extended  series  of 
observations  was  made  by  Jones  from  different 
parts  of  the  Pacific  ocean.  From  these  obser- 
vations he  deduced  the  theory  that  the  zodiacal 
light  was  caused  by  a  ring  of  matter  surround- 
ing the  earth,  and  not  the  sun. 

Professor  Wright,  of  Yale  University,  has 
determined  that  the  spectrum  of  the  light  is 
continuous,  and  therefore  is  essentially  reflected 
sunlight.  He  has  also  determined  that  the  light 
is  partially  polarized  in  a  plane  passing  through 
the  sun,  and  that  the  amount  of  the  polarization 
is  between  15  and  20  per  cent.  The  origin  of 
the  minute  particles  which  reflect  the  light  has 
been  accounted  for  in  many  ways.  By  some 
they  are  believed  to  have  been  thrown  out  from 
the  corona  of  the  sun;  by  others  to  be  com- 
posed of  dust  thrown  out  from  the  equatorial 
regions  of  the  sun;  but  by  most  they  are  be- 
lieved to  be  an  immense  cloud  of  meteoroids 
filling  the  space  between  the  earth  and  the  sun. 
The  meteoric  theory  of  the  sun's  heat  presup- 
poses a  multitude  of  these  meteoric  bodies  con- 
stantly falling  into  the  sun  to  supply  the  loss 
by  radiation,  as  well  as  multitudes  of  others 
which  never  reach  the  surface.  It  is  not  prob- 
able, however,  that  these  meteors  if  they  exist 
play  any  part  in  the  phenomena  of  the  zodiacal 
light. 

ZoS,  zo'e  (Gr.  Zwi}),  empress  of  the  East: 
b.  about  978;  d.  1050.  She  was  the  daughter  of 
Constantine  IX.,  and  became  the  wife  of  Ro- 
manus  III.  in  1028.  She  became  the  murderess 
of  her  husband,  in  order  to  place  Michael  IV. 
on  the  throne.  The  latter  dying,  was  succeeded 
by  his  nephew,  Michael  V.,  who  was  deposed 
by  the  people.  Zoe  and  her  sister  Theodora  were 
then  proclaimed  joint  sovereitnis.    She  displayed 
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ness,  whose  influence  has  been  far-reaching 
and  whose  adherents  have  numbered  hundreds 
of  thousands.  It  is  a  work  without  method,  a 
kind  of  impressionist  commentary  on  the  Pen- 
tateuch, half  homily,  half  meditation,  dwelling 
largely  on  the  "higher*  sense  of  Scripture  and 
allowing  every  opportunity  for  vague  and  mys- 
tic interpretation.  Hence  the  moral  perver- 
sions that  abound,  the  blasphemy  and  absurd- 
ity.   The  pre-existence  of  the  soul  is  assumed 

—  paradise  and  hell  are  alike  depicted,  the 
varieties  of  sin  described  with  painful  minute- 
ness, Messianic  speculations  indulged  in,  and 
views  favorable  to  the  dogma  of  the  Trinity 
uttered,  while  communion  with  departed  spir- 
its, celestial  hosts,  and  angels  completes  the 
farrago  of  nonsensical  speculation.  Such  an 
aberration  is  rare  in  the  history  of  Judaism 
and  has  been  productive  of  much  harm.  Its 
soil  has  nourished  gross  superstitions  and 
strengthened  the  belief  in  ghosts  and  evil  spir- 
its; its  mode  of  interpretation  has  degraded 
the  study  of  the  Bible  and  spread  the  wildest 
fancies.  At  one  time  it  was  high  in  favor  with 
the  papacy  when  the  Talmud  was  condemned 
to  the  flames,  but  it  was  later  included  in  the 
Index  Expurgatorius.  Its  occasional  Christian 
tone  was  not  overlooked  by  Christian  scholars 

—  Pico  di  Mirandola  (1463-94)  and  Reuchlin 
(1455-1522)  both  made  the  'Zohar>  the  basis 
of  their  vindication  of  Jewish  literature.  Its 
literary  influence,  however,  was  not  long  re- 
tained. It  developed  a  few  "saints"  and  "mir- 
acle workers,'*  spurious  Messiahs  and  the  like, 
but  it  has  had  no  successor.  In  absorbing  the 
miasma  of  the  earlier  Kabbalistic  literature,  it 
left  no  germs  for  further  development.  See 
Jews  and  Judaism. 

Bibliography. —  Graetz's  'History  of  the 
Jews,*  Vols.  III.  and  IV.;  Abrahams'  'Jewish 
Literature,*  pp.   172-5. 

Zoilus,  zo'Mus  (Gr.  ZwtXof ),  Thracian 
rhetorician,  chiefly  remembered  for  the  asperity 
of  his  criticisms  on  the  poems  of  Homer.  An 
account  of  his  career  is  given  by  Vitruvius, 
which  is  not  self-consistent,  and  the  time  at 
which  he  lived  is  uncertain.  He  is  said  to 
have  been  a  pupil  of  Polycrates,  to  have  been 
eminent  before  the  rise  of  Socrates,  and  to 
have  continued  to  write  until  the  reign  of  Al- 
exander.* Vitruvius  represents  him  as  seeking 
the  patronage  of  Ptolemy  Philadelphus.  Her- 
acleides  says  he  was  originally  a  Thracian 
slave.  He  is  reported  to  have  died  a  violent 
death.  The  violence  of  his  attacks  on  Homer 
procured  him  the  title  of  Homeromastix.  He 
also  attacked  Plato_  and  Isocrates.  It  is  said 
he  found  fault  with  Homer  principally  for 
introducing  fabulous  and  incredible  stories  into 
his  poems.  He  has  acquired  the  reputation  of 
having  been  a  captious  and  unjust  critic,  but 
Dionysius  of  Halicamassus  places  him  in  the 
highest  rank.  Consult  Spindler,  <De  Zoilo* 
(1888-9). 

Zo'isite,  a  mineral  closely  related  to  epi- 
dote.  It  is  a  basic  ortho-silicate  of  calcium  and 
aluminum,  HCajAUSijOu.  The  aluminum  is 
sometimes  partly  replaced  by  iron,  the  mineral 
thus  ap{>roaching  epidote  in  composition. 
Though  its  crystals  are  orthorhombic,  their 
form  is  very  similar  to  the  monoclinic  epidote. 
Its  hardness  is  6  to  6.5  and  specific  gravity 
about  3.3.    Its   color   is   usually   dtll   gray   or 


brown,  but  in  the  variety  "thuiite,*  found  in 
Norway,  it  is  a  beautiful  rose  pink.  It  is 
found  in  many  European  localities,  also  abun- 
dantly in  the  New  England  States,  Pennsyl- 
vania, and  North  Carolina,  and  in  exceptionally 
good  crystals  at  Ducktown,  Tenn. 

Zola,  zo'la,  Fr.  z6-la,  Emile,  French  nov- 
elist: b.  Paris  2  April  1840;  d.  there  29  Sept. 
1902.    He  was  educated  at  the  College  of  Aix, 
from  which  he  went  to  the  Lycee   St.    Louis 
at   Paris  with  a  scholarship  in  1858.    His  ca- 
reer there  was  undistinguished,  and  he  left  in 
i860   after    failing   to   take    his   degree    owing 
to  insufficiency  in  literature.    After  a  very  brief 
experience  as  a  clerk  in  a  business  house  he 
was  for  more  than  a  year  compelled  to  souiid 
the  lowest  depths  of  poverty  in  Paris,  but  in 
1861    he   obtained   employment   as   a  shopman 
with  MM.  Hacliette,  the  publishers,  at  a  salary 
of  a  pound  a  week.    He  devoted  his  spare  time 
to  literary  work,  contributing  short  stories  to 
the   'Petit  Journal*   and   'La  Vie  Parisienne,* 
and  critical   articles  to  the    'Salut   Public*    of 
Lyons  and  afterwards  to  Villemessant's   jour- 
nals, the  Evenement*   and  the   'Figaro.*     Sev- 
eral of  his  stories  were  published  separately  in 
the  volumes   'Contes  a  Ninon*    (1864),   which 
contains  some  of  his  best  and  purest  work,  and 
which    was    followed    in    1874   by    'Nouveaux 
Contes  a  Ninon.*    Some  of  his  critical  anicles 
were   collected   under   the   title    'Mes   Haines.* 
(1866).       In     'La     Confession     de     Claude* 
(1865),  a  novel  in  which  he  utilized  his  early 
struggles,  we  find  him  already  in  full  progress 
toward  the  characteristic  work  of  his  maturitv, 
and  this  tendency  became  still  more  marked  in 
the  immediately  succeeding  novels:    'Le  Voeu 
d'une  Morte*   (1866)  ;   'Les  Mysteres  de  Mar- 
seille*    (1867);    'Therese    Raquin*    (1867),   a 
powerful  study  of  the  effects  of  remorse  fol- 
lowing on  adultery  and  murder;  and   'Made- 
leine   Ferat*     (1868).    Having    by    this    time 
gained  a  secure  footing  in  the  world  of  letters, 
he  conceived  the  plan  of  the  series  of  novels 
known  as   'Les  Rougon-Macquart,'   which   in- 
cludes his  best-known  work  and  occupied  him 
for  nearly  a  quarter  of  a  century.    It   is  de- 
scribed as  an  'histoire  naturelle  et  sociale  d'une 
famille  sous  le  second  empire,*  and  consists  of 
20    works    dealing    with    different    phases    of 
modern   life,   not   always   strictly   that    of  the 
Second  Empire,  but  rather  that  of  the   Third 
Republic.    The   particular   departments   of  life 
treated  in  the  volumes  were  studied  by  Zola  in 
the  spirit  of  a  scientific  observer,  but  of  one 
with   a   decided  bias   toward   the   portrayal  of 
moral  filth  and  disease;  and  the  bond  of  con- 
nection which  constitutes  them  a  series  is  the 
persistence    under    various    forms    in    all    the 
members  of  the  Rougon  family  of  a  moral  taint 
which  is  transmitted  in  accordance  with  Zola's 
views  of  heredity.    Tht  series  consists  of  the 
following   works:     <La   Fortune   des   Rougon* 
(1871);  'La  Cur^e*   (1874):  *La  Conquete  de 
Plassans*      (1874);     'Le     Ventre     de     Paris* 
(1875),    treating   of   the    Paris    markets:    'La 
Faute  de  I'Abbe  Mouret*  (1875),  whose  subject 
is   clerical   celibacy;    'Son   Excellence   Eugene 
Rougon*     (1876);    'L'Assommoir*     (1877),    a 
powerful  but  revolting  study  of  the  effects  of 
drunkenness  and  idleness,  the  first  great   suc- 
cess of  the   series;    'Nana*    (1880),   a  coarse 
picture  of  courtesan  life;  'Pot-Bouille*  (1882); 
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•*Au  Bonheur  des  Dames'  (1883),  dealine  with 
the  great  shops  of  Paris;  <La  Joie  de  Vivre* 
(1883) ;  <Germinal>  (1885),  treating  of  the  life 
of  French  miners;  'L'CEuvre*  (1886),  in  which 
he  dissects  literary  and  artistic  decadents;  *La 
Terre'  (1888),  a  study  of  the  French  peasantry 
in  which  prurient  naturalism  reaches  the  zenith 
of  repulsiveness ;  <Le  Reve>  (1888);  <La  Bete 
Humaine*  (1890),  treating  of  railways; 
<L'Argent'  (1891),  dealing  with  stockbrokers 
and  company  promoters;  <La  Debacle'  (1892), 
a  powerfully  realistic  picture  of  military  life  in 
connection  with  the  Franco-German  war  and 
the  break-up  of  liie  Second  Empire;  and  'Le 
Docteur  Pascal'  (1893),  in  which  the  whole  is 
"brought^  to  a  conclusion.  Immediately  after 
completing  this  huge  undertaking  he  started  the 
*Trois  ViUes'  series,  consisting  of  'Lourdes* 
(1894).  *Rome>  (1896),  and  'Paris'  (1897),  in 
which  he  portrays  the  spiritual  development  of 
a  priest,  Pierre  Froment,  out  of  miraculous 
Christianity  through  a  sort  of  social  Cathol- 
icism into  a  creed  of  justice  and  labor.  In  the 
incomplete  tetralogy  entitled  'Les  Quatres 
Evangiles'  (<The  Four  Gospels')  he  proposed 
to  formulate  his  social  gospel.  The  first  vol- 
ume is  'Fecondite'  (1900),  whose  hero, 
Mathieu,  is  the  son  of  the  hero  of  the  preced- 
ing series.  The  second  volume,  'Travail' 
('Labor,'  1901),  has  a  hero  named  Luc;  and 
of  the  remaining  two,  'Verite'  (Truth)  and 
'Justice,'  whose  heroes  were  to  be  named  after 
the  other  two  evangelists,  the  former  was  ap- 
pearing at  the  time  of  his  death.  In  the  eyes  of 
English  readers  Zola  appears  best  in  his  short 
stories,  of  which,  in  addition  to  those  already 
mentioned,  collections  entitled  'Le  Capitaine 
Burle'  (1882),  and  'Nais  Micoulin'  (1883) 
have  been  published.  His  famous  story  of 
'L'Attaque  du  Moulin'  forms  part  of  the  vol- 
ume of  'Soirees  de  Medan*  (1880),  to  which 
Maupassant  and  other  friends  also  contributed. 
He  defended  his  view  of  the  nature  and  func- 
tion of  literary  art  and  collected  many  critical 
articles  in  several  works.  Several  of  his  novels 
were  dramatized  by  himself  and  others,  and 
he  also  wrote  for  the  stage  'Les  Heritiers  Ra- 
bourdin'  (1874),  and  'Le  Bouton  de  Rose' 
(1878),  but  none  of  them  except  'L'Assom- 
moir'  (1881),  known  in  Charles  Reade's  Eng- 
lish version  as  'Drink'  (1879),  were  at  all  suc- 
cessful. Zola's  chivalrous  defense  of  Captain 
Dreyfus  (q.v.)  in  1898  led  to  his  trial  and  con- 
demnation to  imprisonment  and  fine.  He  was 
created  a  knight  of  the  Legion  of  Honor  in 
1888  and  an  officer  in  1893,  but  after  his  con- 
demnation in  1898  his  name  was  removed  from 
the  roll.  He  was  president  of  the  Societe  des 
Gens  de  Lettres  in  1891-4,  but  he  was  repeat- 
edly refused  admission  to  the  Academy.  Zola 
was  the  recognized  head  of  the  naturalistic 
school  in  fiction,  but  his  followers  were  latterly 
few  in  number.  His  novels  belong  rather  to 
■the  domain  of  science  than  to  that  of  art.  They 
are  studies,  in  the  main  faithful  enough  though 
not  free  from  distortion  and  exaggeration,  in 
moral  and  social  pathology;  but  they  are  not 
true  to  life  and  nature  in  the  fullest  sense,  in 
the  only  sense  which  would  entitle  them  to 
rank  as  artistic  creations.  Translations  of  the 
most  important  have  appeared,  chiefly  by 
Vizetelly.  Consult  Brunetiere,  'Le  Roman 
Naturaliste'  (1883),  and  R.  H.  Sherard's  highly 
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the  brightness  of  comets  is  due  not  to  the  fact 
that  they  are  incandescent  through  heat  but 
that  they  are  glowing  with  electricity.  Zollner 
was  latterly  interested  in  spiritualism.  Among 
his  further  volumes  are  < Photometrische  Unter- 
suchungen>  (1865),  and  <Ueber  die  univer- 
selle  Bedeutung  der  mechanischen  Principien' 
(1867).  Consult  the  study  by  Korber  (1899), 
and  Gierke,  *  Popular  History  of  Astronomy  m 
the  19th  Century'   (1893). 

ZoUverein,  tsol'fer-in"  ("customs-union*). 
The  feeble  German  Confederation  formed  in 
1815  failed  in  many  respects  to  meet  the  desire 
for  union  among  the  German  people,  or  even  to 
satisfy  their  practical  requirements.  The  trade 
of  Germany  in  particular  suffered  much  from 
the  obstructions  caused  by  the  different  customs 
systems  of  so  many  petty  states.  In  1818  Prus- 
sia took  the  initiative  of  abolishing  internal 
customs,  but  this  policy  excited  much  opposi- 
tion among  the  other  German  states,  and  even 
on  the  part  of  the  Bund  itself,  which  was  in- 
deed to  some  extent  justified  by  the  coercive 
measures  used  by  Prussia  to  enforce  the  adop- 
tion of  its  policy  on  the  smaller  German  states 
within  its  bounds.  Prussia  offered  to  admit  the 
other  German  states  within  its  union,  but  many 
of  them  preferred  to  set  up  rival  and  antago- 
nistic associations.  Thus  Bavaria  and  Wur- 
temberg;  formed  a  customs  league  in  1827,  and 
Hohenzollern  joined  these  states  in  1828.  In 
the  same  year  was  formed  the  Middle  German 
Union,  including  Saxony,  Hanover,  Hesse, 
Brunswick,  Nassau,  Oldenburg,  Bremen,  Frank- 
fort-on-the-Main,  etc.,  and  in  1834  another 
union  (Steuerverein)  between  Hanover,  Bruns- 
wick, Schaumburg-Lippe,  and  which  was  joined 
by  Oldenburg  in  1836.  But  these  hostile  unions 
were  not  sufficiently  extensive  to  have  any  great 
vitality,  and  they  were  gradually  disintegn'ated 
by  the  desertion  of  their  individual  members  to 
join  th«  Prussian  union.  Electoral  Hesse 
joined  in  1831 ;  Bavaria,  Wiirtemberg,  Saxony, 
and  other  states  in  1833;  Hesse-Homburg, 
Baden,  and  Nassau  in  1835;  Frankfort  in  1836; 
Luxemburg  in  1842;  Hanover,  Oldenburg,  etc., 
in  1851.  During  the  treaty  period  of  1854-65 
nearly  all  Germany,  with  the  exception  of  Aus- 
tria, the  two  Mecklenburgs,  and  the  Hanse- 
towns,  was  included  in  the  union.  A  difference 
of  views  between  the  various  parties  to  the 
union  began  at  this  time  to  develop,  which 
caused  much  tedious  negotiation.  In  general 
the  north  of  Germany  was  in  favor  of  imposing 
import  duties  on  foreign  trade  for  purposes  of 
revenue  only,  while  the  south  favored  protective 
duties.  As  each  member  of  the  Zollvcrein  had 
an  equal  voice  in  the  direction  of  a  common 
policy  it  was  impossible  to  adjust  these  differ- 
ences so  as  to  satisfy  the  more  powerful  states, 
particularly  Prussia.  Austria  also  wished  either 
to  be  included  in  the  union  or  to  break  it  up. 
Matters  continued  substantially  in  the  same 
state  after  the  renewal  of  the  treaty  from  i  Jan. 
1866  to  31  Dec.  1867;  but  the  war  of  1866  put 
an  end  to  this  agreement,  and  new  arrangements 
were  _  entered  into  according  to  the  political 
combinations  then  formed,  Prussia  obtaining  a 
preponderating  influence  in  the  union  of  i8i67, 
which  included  the  North  German  Bund,  Ba- 
varia, Wiirtemberg,  Baden,  Hesse  (south  of  the 
Main),  and  Luxemburg.    It  was  directed  by  a 


ZoUbundesrath  and  a  Zoll  parliament.  The 
total  number  of  votes  in  the  ZoUbundesrath 
was  58,  of  which  Prussia  had  17.  This  arrange- 
ment, formed  for  12  years,  was  also  brought  to 
an  end  prematurely  by  the  formation  of  the 
German  Empire.  By  article  33  of  the  constitu- 
tion of  the  empire  the  territory  included  in  the 
Zollverein  is  to  coincide  with  the  territories 
of  the  empire,  with  a  few  exceptions  noticed 
below.  The  powers  of  the  ZoUbundesrath  and 
Zoll  parliament  are  transferred  to  the  legisla- 
tive tK>dies  of  the  empire,  and  the  affairs  of  the 
central  bureau  of  the  Zollverein  are  transferred 
to  committees  formed  by  the  Federal  (Council 
of  the  empire.  The  territories  of  the  free  ports 
of  Hamburg  and  Bremen  were  for  some  time 
excluded  from  the  Zollverein,  and  some  com- 
munes of  the  grand  duchy  of  Baden  and  a  frag- 
ment of  Hamburg  are  still  excluded  from  it; 
while  Luxemburg  and  the  Austrian  commune 
of  Jungholz  are  included  in  it.    See  Gebmany. 

Zol'nay,  George  Jidian,  American  sculptor: 
b.  Hungary  4  July  1863.  He  was  for  a  time  in 
the  civil  service,  but  subsequently  studied  at  the 
Imperial  Academy  of  Fine  Arts,  and  in  1892 
came  to  America,  where  he  was  connected  with 
the  staff  of  sculptors  of  the  World's  Columbian 
Exposition.  His  work  at  the  Nashville,  Tenn., 
exposition  of  1897  attracted  considerable  atten- 
tion. Among  important  examples  of  his  art 
are  a  tympanum  for  the  University  of  Virginia, 
a  bust  of  E.  A.  Poe  for  the  same,  a  statue  of 
Jefferson  Davis  at  Richmond,  Va.,  and  nu- 
merous portrait  busts. 

Zom'ba,  capital  of  the  British  Central 
Africa  Protectorate,  situated  in  Nyassaland,  on 
the  southern  slope  of  Mount  Zoba,  10  miles 
west  of  Lake  Shirwa,  at  the  height  of  about 
3,000  feet  above  the  sea.  Zomba  is  in  tele- 
graphic communication  with  the  principal  sta- 
tions in  Central  Africa  and  Cape  Town.  A  san- 
atorium has  been  built  on  a  plateau  2,500  feet 
higher  up.    The  population  is  as  yet  small. 

Zombor,  zom'bor,  or  Somber,  Hungary, 
a  town  of  the  comitat  of  Bacs-Bodrog,  on  the 
Baczer  or  Franzens  Canal,  which  unites  the 
Theiss  with  the  Danube,  65  miles  southwest  of 
Szegedin.  It  has  two  (jreek  churches,  a  mag- 
nificent town-house,  and  a  public  library,  and 
carries  on  manufactures  of  silk.  There  is  a 
large  trade  ni  cattle  and  corn.  Pop.  about 
31,000. 

Zona  Libre,  so'na  leliri,  a  strip  of  coun- 
try extending  along  the  whole  northern^  frontier 
of  Mexico,  20  kilometres  wide,  where  imported 
goods  are  admitted  at  10  per  cent  of  tlie  or- 
dinary duties  for  use  within  the  zone.  This 
zone  was  first  established  on  the  frontier  of  the 
state  of  Tamaulipas  alone,  in  1858,  and  was  not 
extended  across  the  whole  frontier  until  1885. 
At  one  time  after  the  Civil  War,  the  United 
States  authorities  claimed  that  the  privileges 
permitted  within  the  zone  encouraged  smug- 
gling; the  Mexican  government  claims  that  the 
conditions  of  retail  trade  make  the  zone  a  ne- 
cessity; opposition  to  the  zone,  however,  exists 
among  competing  manufacturers  in  the  interior 
of  Mexico. 

Zon'aras,  Joannes,  Byzantine  historian  ot 
the  first  half  of  the  12th  century  a.r  He  filled 
some  distinguished  offices  about  the  imperial 
court,  but  gave  himself  up  to  a  religions  life  at 
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a  monk  of  Saint  Basil,  employing  his  leisure 
hours  in  the  compilation  of  a  'History  of  the 
World  from  the  Earliest  Periods  to  the  Year 
1118.'  In  this  work  (of  which  an  edition  ap- 
peared at  Paris  in  i68i5)  he  follows  principally 
the  narrative  of  Dio  Cassius,  of  whose  first  20 
books  nothing  is  extant  save  Zonaras'  abstract; 
but  as  he  approaches  his  own  times  he  becomes 
more  entitled  to  attention,  as  his  mistakes  arise 
evidently  more  from  ignorance  than  design. 
There  is  also  extant  a  commentary  on  the  apos- 
tolic canons  by  him.  There  is  an  edition  of 
the  <History>  by  Pinder  (1841-4),  with  a  third 
volume  by  Biittner-Wobst  (1897). 

Zone,  the  term  applied  to  any  portion  of 
the  earth's  surface  bounded  by  two  parallels  of 
latitude,  but  more  particularly  applied  to  five 
such  zones,  the  position  of  which  is  marked  by 
natural  boundaries.  These  five  zones  are  called 
the  torrid,  northern  and  southern  temperate, 
and  northern  and  southern  frigid  zones.  The 
torrid  zone  extends  23^^°  nor&i  and  south  of 
the  equator;  and  twice  a  year  the  sun  shines 
vertically  on  its  inhabitants.  This  zone  is 
bounded,  on  both  sides  of  the  equator,  by  the 
two  tropics ;  that  is,  the  circles  in  which  the  sun 
reaches  its  greatest  distance  from  the  equator. 
As  the  rays  of  the  sun  here  are  nearly  vertical 
a  perpetual  summer  reigns,  and  day  and  night 
under  the  equator  are  always  equal ;  and  even 
at  the  tropics  the  difference  is  scarcely  an  hour. 
Owing  to  the  nature  and  situation,  however,  of 
the  countries  in  this  zone  the  heat  is  not  every- 
where the  same.  The  warmest  portions  are 
the  sandy  deserts  of  Africa;  in  the  regions 
nearer  the  equator  where  vegetation  prevails 
the  heat  is  less  excessive,  in  the  islands  of  the 
South  Seas  a  milder  climate  prevails,  and  the 
highest  mountains  of  Peru  and  equatorial  Af- 
rica are  covered  with  perpetual  snow.  TTie 
two  temperate  zones  extend  from  the  tropics  to 
the  polar  circles.  They  contain  the  most  popu- 
lous countries,  and  the  climate  is  various.  As 
the  distance  from  the  tropics  increases  the  heat 
under  similar  conditions  diminishes,  the  differ- 
ence of  the  seasons  becomes  greater,  the  days 
and  nights  become  more  unequal  until  we  ar- 
rive at  a  point  where  once  a  year  the  sun  does 
not  appear  above  the  horizon  during  the 
24  hours,  and  once  a  year  does  not  set  for 
the  same  time.  The  circles  passing  through 
these  points,  parallel  to  the  equator  and  the 
tropics,  form  the  limits  of  the  temperate  zones, 
and  are  called  the  arctic  and  antarctic  circles. 
The  distance  from  the  tropics  to  the  polar  cir- 
cles, or  the  breadth  of  the  temperate  zones, 
both  in  the  northern  and  southern  hemispheres, 
is  43°.  AH  beyond  the  polar  circles  to  the  poles 
is  called  the  frigid  zones.  The  distance  from 
the  polar  circles  to  the  poles  is  23^°.  The 
characteristic  of  the  frigid  zones  is,  that  day 
and  night  are  more  and  more  unequal  the 
nearer  you  approach  the  poles;  and  for  days, 
weeks,  and  even  months  the  sun  is  either  con- 
stantly above  or  constantly  below  the  horizon. 
At  the  poles  the  year  consists  of  one  day  and 
one  niRht  each  six  months  long. 

Zoogeography,  the  science  of  mapping  out 

the  surface  of  the  earth  with  reference  to  its 
faunas;  the  study  of  the  distribution  of  animal 
life.  It  has  always  been  obvious  to  travelers,  and 
even  the  most  superficial  students  of  nature,  that 
the  various  regions  of  the  earth's  surface  were 


characterized,  among  other  differences,  by  local 
peculiarities  in  animals  and  plants.  It  is  a  com- 
monplace of  knowledge  that  the  animal  life  of 
the  tropics  is  different  from  that  of  the  Arctic 
regions;  that  the  birds  and  mammals  and  small 
creatures  of  Africa  differ  almost  altogether 
from  those  of  South  America  or  Australia. 
Closer  examination  shows  that  such  differences 
exist  in  a  greater  or  less  degree  between  lesser 
regions,  as  the  east  and  west  sides  of  a  conti- 
nent, groups  of  islands  separated  by  a  sea-space, 
and  so  forth.  On  the  other  hand,  there  may 
be  found  striking  resemblances  in  the  faunas 
of  certain  separate  regions,  or  a  sameness  over 
an  extensive  area,,  as  Europe  and  Asia. 

The  importance  and  significance  of  these 
facts  impressed  themselves  upon  scientific  men 
only  within  recent  times.  As  long  as  it  was 
held  that  each  species  must  have  been  created, 
as  a  general  rule  within  the  geographical  area 
which  it  now  occupies,  the  most  curious  facts  of 
distribution  could  be  regarded  only  with  *sterile 
wonder."  But  when  the  idea  came  to  be  enter- 
tained that  allied  species  have  had  a  common 
origin,  it  was  obviously  implied  that  thejr  or 
their  ancestors  must  have  had  a  common  birth- 
place; and  consequently,  when  we  find  members 
of  a  group  severed  from  their  nearest  kindred, 
we  feel  bound  to  inquire  how  this  came  about 
Thus,  we  have  to  explain  how  the  tapirs  are 
confined  to  the  Malayan  region  and  South 
America;  the  camels  to  the  deserts  of  Asia  and 
the  Andes;  marsupials  to  the  Australian  region 
and  America ;  how  the  birds,  mammals  and  rep- 
tiles of  North  America  resemble  those  of 
Europe  more  than  those  of  South  America,  and 
so  on. 

Means  of  Dispersal. —  Accepting  as  a  starting 
point  the  proposition  that  the  various  forms  of 
life  originated  in  some  parent-stock  or  stocks 
at  a  particular  place  or  places,  the  present  dis- 
tribution of  their  descendants  as  we  know  them, 
must  depend  mainly  upon  the  powers  of  disper- 
sion which  each  possessed,  and  the  character  of 
the  physical  influences  and  obstructions  which 
acted  as  controlling  factors  or  barriers  in  guid- 
ing their  dispersal  along  certain  lines  and  alto- 
gether prevented  it  elsewhere.  Theoretically  a 
new  stock  would  spread  equally  in  all  direc- 
tions from  its  point  of  origin ;  actually  a  very 
irregular  and  complicated  kind  of  distribution 
has  ensued  in  most  or  all  cases.  Hence  an 
inquiry  as  to  the  means  and  limitations  of  dis- 
persion possessed  by  animals  and  plants  is  of 
first  importance. 

It  is  scarcely  necessary  to  draw  attention  to 
the  facilities  for  diffusion  possessed  by  animals 
endowed  with  great  locomotive  powers,  and 
especially,  among  land  animals,  by  those  having 
the  power  of  flight  (q.v.)  ;  but  it  is  important  to 
note  that  some  animals,  which  in  the  adult  state 
have  only  feeble  powers  of  locomotion,  are  bet- 
ter endowed  in  this  respect  when  young.  Such, 
for  example,  is  the  case  with  echinoderms,  ma- 
rine mollusks,  and  similar  lowly  aquatic  forms, 
all  of  which  develop  from  free-swimming  and 
often  far-drifting  larvae.  (See  Plankton.)  But 
accidental  modes  of  dispersal  must  also  be  taken 
into  account.  The  carrying  power  of  winds  is 
known  to  be  sufficient  to  bear  along  in  the  air 
fine  dust  across  seas  many  hundreds  of  miles 
in  width ;  and  we  have  in  that  agency  alone  an 
adequate  means  of  accounting  for  the  di.sper- 
sion  of  all  plants  propagated  by  minute  spores 
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■For  that  reason  the  distribution  of  most  crypto- 
gamic  plants  hardly  enters  into  the  problem, 
since  these  mosses,  fungi,  seaweeds,  and  the  like 
are  almost  universal.  What  part  winds  inay 
have  played  in  carrying;  the  seeds  of  flowering 
plants  is  more  doubtful ;  but  observations  show 
that  even  for  such  seeds,  especially  when  pro- 
vided with  some  kind  of  feathery  appendage, 
winds  may  occasionally  serve  as  a  means  of 
transport  for  very  long  distances.  See  Plant 
Geography  ;  Plant  Lore. 

But  in  the  case  of  animals  also,  winds  are 
a  more  important,  means  of  transport  than  one 
might  at  nrst  suppose.  Birds  and  insects  are 
often  blown  immense  distances  out  of  their 
course;  and  to  this  cause,  for  instance,  is  due 
the  arrival  every  year  of  American  birds 
on  the  coasts  of  Great  Britain  and  France, 
while  European  birds  almost  never  reach 
America  —  a  fact  plainly  due  to  the  preva- 
lent easterly  direction  of  the  winds,  and 
especially    the    gales    in    spring    and    autumn. 


Further,  marine  currents  often  carry  on  their 
surface  various  kinds  of  natural  rafts,  which 
may  transport  both  plant's  and  animals.  In  the 
polar  regions  icebergs  and  icefloes  may  serve 
this  purpose ;  and  elsewhere  trunks  of  trees,  and 
even  fragments  torn  from  the  land.  Such  frag- 
ments, forming  small  islands  with  erect  trees 
upon  them,  have  been  seen  at  a  distance  of  loo 
miles  from  the  mouth  of  the  Ganges  and  other 
rivers.  Wallace  points  out  that  ocean  waifs  of 
one  kind  or  another  are  almost  the  only  means 
we  can  imagine  by  which  land-shells  can  have 
acquired  the  wide  distribution  for  which  they 
are  remarkable.  Ag^ain,  locomotive  animals  are 
very  frequently  the  means  of  dispersing  both 
plants  and  other  animals.  Seeds  may  be  attached 
to  the  fleece  or  fur  of  mammals  or  the  plumage 
of  birds,  or  may  be  enclosed  in  clumps  of  earth 
clinging  to  the  feet  or  some  other  part  of  bird 
or  beast,  even  of  insects.  It  seems  probable  that 
aquatic  birds  and  water-beetles  have  been  the 
means  of  distributing  aquatic  plants  and  fresh- 


1.  Northern. 

2.  Inner  Asiatic. 

3.  Mediterranean. 

4.  Eastern  Asiatic 


The  Terrestrial  Floral  Domains 

5.  Central   N.  American. 

6.  Tropical  African. 

7.  East   African  Islands. 

8.  Indian. 


when  birds  are  migrating.  Insects  have  been 
caught  on  ships  upward  of  300  miles  from  land. 
Further,  there  are  well  authenticated  cases  of 
even  crabs,  frogs,  and  fishes  being  carried  long 
distances  by  storms,  and  in  this  way  it  is  possi- 
ble tp  account  for  the  transference  of  fish,  etc, 
from'  one  river  system  to  another.  Still  more 
frequently,  in  all  probability,  are  the  eggs  of 
such  creatures  transported  by  this  means. 

Next,  marine  currents  also  form,  beyond 
doubt,  a  highly  important  means  of  dispersal 
both  for  plants  and  animals,  and  that  in  various 
ways.  First,  seeds  may  float  on  the  surface  of 
the  ocean,  and  be  carried  by  currents  for 
hundreds  of  miles,  and  become  stranded  on  a 
-distant  shore  still  in  a  condition  fit  for  germina- 
tion. _  The  experiments  of  Darwin  to  determine 
the  vitality  of  seeds  in  sea-water  first  enabled  us 
to    aonreriate    the    importance    of    this    factor. 


according  to  Oscar  Drude: 
9.  Tropical  American.  13.  Andine. 

10.  South  African.  14.  Antarctic. 

1 1.  Australian. 

I  a.  New  Zealand. 

water  mollusks,  which  are  remarkable  for  their 
wide  diffusion ;  and  the  spawn  of  amphibians 
and  fresh-water  fishes  may  be  conveyed  from 
one  body  of  fresh  water  to  another  by  the  same 
means. 

Lastly,  man  is  often  unintentionally  the 
means  of  conveying  both  plants  anji  animals 
from  one  region  to  another.  The  foreign  plants 
found  growing  on  ballast  heaps  near  every  civi- 
lized port,  are  instances  of  this,  and  so,  also, 
are  the  plants  which  have  sprung  from  seeds 
introduced  with  imported  grain  and  merchan- 
dise. The  whole  coastal  region  of  North  Amer- 
ica is  overrun  with  European  weeds.  Where- 
ever  European  ships  have  gone  the  rats  and 
other  vermin  of  the  Old  'World  have  accom- 
panied them,  and  hundreds  of  species  of  exotic 
injurious  insects  are  known  in  all  agricultural 
districts. 
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Obstacles  to  Diffusion  of  Animals. —  For  all 
land  plants  and  land  animals,  the  most  obvious 
and  effective  barrier  is  a  wide  expanse  of  ocean ; 
and  where  the  expanse  is  very  wide  it  is  seldom 
passable  except  with  the  aid  of  man.  For  land 
mammals  the  ocean  is  an  absolutely  impassable 
harrier,  and  hence  native  mammals  are  always 
absent  from  oceanic  islands  (that  is,  islands  that 
have  never  been  connected  with  the  mainland)  ; 
and  this  barrier  is  almost  equally  effective  for 
serpents  and  amphibians,  which  also  are  nearly 
always  wanting  where  there  are  no  native  mam- 
mals. Lizards  are  more  frequently  found  indig- 
enous on  oceanic  islands,  though  their  means 
of  transit  from  the  mainland  is  unknown.  Arms 
of  the  sea  and  broad  rivers  are  likewise  gen- 
erally impassable  for  the  creatures  mentioned, 
though  some  of  them  have  greater  powers  of 
swimming  than  is  generally  supposed.  The 
jaguar,  the  bear,  and  the  bison  are  capable  of 
swimming  the  widest  rivers;  pigs  have  been 
known  to  swim  ashore  when  carried  out  to  sea 
to  a  distance  of  several  miles ;  and  even  a  boa 
constrktor,  it  is  said,  has  swum  to  the  island 
of  St.  Vincent  from  the  South  American  coast — 
a  distance  of  200  miles. 

Mountains,  and  especially  high  mountains, 
are  also  frequently  effective  barriers  to  the  mi- 
gration of  land  plants  and  animals ;  but  in  some 
cases  they  enable  plants  and  animals  of  a  cold 
climate  to  spread  into  latitudes  where,  in  the 
plains,  the  climate  is  too  hot  for  them.  Again, 
deserts  act  as  a  barrier  to  the  majority  of  plants 
and  animals;  forests  are  a  barrier  to  the  camel, 
hare,  zebra,  giraffe,  etc. ;  treeless  regions  to  apes, 
lemurs,  and  many  monkeys ;  plains  to  wild  goats 
and  sheep.  Broad  rivers  also  act  occasionally 
as  barriers  to  distribution,  and  that,  strange  to 
say,  even  in  the  case  of  some  species  of  birds. 

Another  important  barrier  is  that  of  climate; 
but  climate  merely  limits  the  range  of  a  species 
or  group  within  a  continuous  area,  for  exam- 
ple, through  limiting  the  food  supply  by  restrict- 
mg  vegetation.  The  range  of  msects  is  pe- 
culiarly liable  to  be  limited  in  this  way,  certain 
insects  being  attached  to  particular  species  of 
plants,  and  others  to  genera  or  families;  and 
for  this  reason  insects,  in  spite  of  the  excep- 
tional facilities  for  dispersal  which  many  of 
them  enjoy,  are  remarkable,  as  a  rule,  rather 
for  the  testriction  of  their  areas  of  distribution 
than  for  their  wide  diffusion.  Various  other 
minor  factors  might  be  mentioned. 

But  a  more  generally  operative  organic  bar- 
rier consists  in  the  fact  of  a  region  being  already 
fully  occupied  by  a  native  flora  and  fauna,  so 
that  there  is  no  room  for  new-comers.  Hence 
it  happens  that  seeds  may  be  wafted  in  plenty 
from  one  country  to  another  without  a  single 
plant  growing  from  these  seeds  being  able  to 
establish  itself ;  and  there  may_  even  be,  as  in 
South  America,  a  free  communication  with  an- 
other region  while  the  fauna  remains  strikingly 
distinct,  simply  because  that  portion  of  the 
American  continent  is  already  completely 
stocked  with  a  fauna  perfectly  adapted  to  the 
physical  conditions  there  prevailing. 

The  barriers  to  the  spread  of  marine 
creatures  are  not  so  numerous  as  in  the  case  of 
terrestrial  forms.  The  freedom  of  communica- 
tion between  one  part  of  the  ocean  and  another 
makes  it  impossible  to  mark  out  any  marine 
zoogeographical  regions,  though  many  seas  and 


coasts  are  distinguished  by  characteristic  fishes 
and  other  marine  creatures.  The  principal  bar- 
riers for  fish  are  temperature  and  the  interven- 
tion of  land.  Thus,  the  Isthmus  of  Panama  is 
at  present  a  complete  barrier  for  fishes  requiring 
warm  seas.  See  Fish,  Geographical  Distribu- 
tion OF. 

Geological  Evidence. —  If  all  the  barriers 
to  migration  had  existed  in  all  past  time  as  they 
are  now,  it  would  be  quite  impossible  to  explain 
the  present  distribution  of  plants  and  animals 
on  the  supposition  that  kindred  groups  have  had 
a  common  birthplace.  But  the  solution  of  the 
problems  of  distribution  is  to  be  found  in  the 
fact  that  all  the  barriers  are  liable  to  change. 
Of  changes  of  sea  and  land  geology  supplies  us 
with  abundant  evidence.  Portions  of  the  main- 
land now  continuous  were  at  one  time  severed 
by  arms  of  the  sea;  and  islands  have  been 
formed  by  the  severance  of  portions  of  land  that 
once  belonged  to  the  mainland.  Such  islands 
are  known  as  continental  islands,  and  the  study 
of  their  faunas  and  floras  is  one  of  peculiar  in- 
terest in  connection  with  geographical  distri- 
bution. These  faunas  and  floras  show,  as  miijht 
be  expected,  a  greater  or  less  degree  of  corre- 
spondence with  those  of  the  mainland  from 
which  the  islands  have  been  cut  off;  and  the 
resemblance  is  the  closer  the  more  recently  the 
land  connection  has  been  destroyed.  The  rela- 
tive date  of  the  disunion  is  usually  approxi- 
mately indicated  by  the  depth  of  the  sea  which 
novvr  separates  island  and  mainland,  shallow  seas 
dividing  portions  of  land  that  have  only  recently 
been  disconnected,  and  deeper  seas  separ;)ting 
those  which  have  been  longer  apart. 

The  most  remarkable  case  of  isolation  is 
presented  by  the  Australian  region,  the  fauna 
and  flora  of  which  are  the  most  peculiar  in  the 
world.  In  the  widest  sense,  this  region  includes 
not  only  the  vast  island  of  Australia  itself,  but 
also  New  Guinea  and  all  the  Malayan  and  Pa- 
cific islands  to  the  east  of  a  deep  channel  be- 
tween the  islands  of  Bali  and  Lombok  —  a 
channel  the  significance  of  which,  as  a  boundary 
line  for  plants  and  animals,  was  first  pointed 
out  by  A.  R.  Wallace,  the  great  authority  on 
animal  distribution,  and  hence  known  as  Wal- 
lace's Line.  The  great  feature  of  this  region 
(so  far  as  animal  distribution  is  concerned) 
*the  almost  total  absence  of  all  the  forms  ol 
mammalia  which  abound  in  the  rest  of  the 
world,  their  place  being  taken  by  a  great  variety 
of  marsupials."  The  family  just  mentioned, 
though  now  restricted  in  the  manner  stated  at 
the  beginning  of  this  article,  was  at  one  time 
spread  over  the  whole  world,  but  has  in  most 
parts  become  extinguished  by  the  competition  of 
later  types;  thus  presenting  one  of  the  best 
examples  of  what  are  known  as  discontinuous 
areas  of  distribution,  and  offering  an  illus- 
tration of  the  mode  in  which  such  discontinuity  v 
is  usually  brought  about.  The  early  severance 
of  the  Australian  region  from  the  Asiatic  conti- 
nent (in  the  Mesozoic  Age)  saved  the  Aus- 
tralian marsupials  from  the  competition  which 
almost  extinguished  the  group  elsewhere. 

Turning  now  to  marine  distribution,  we  find 
evidence  of  the  former  absence  of  a  land  bar- 
rier at  the  Isthmus  of  Panama  in  the  identity 
of  many  species  of  fish  on  both  sides  of  the 
isthmus. 

Changes  in  the  climatic  barrier  have  also  had 
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Bit  important  influence  on  geographical  distribu- 
tion; and  it  is  by  such  changes,  combined  with 
changes  in  the  continuity  of  land  in  the  north 
polar  regions,  that  the  affinities  between  the 
floras  of  Japan  and  eastern  North  America  must 
be  explained.  When  these  affinities  were  first 
pointed  out  by  Asa  Gray,  that  distinguished 
botanist  divined  the  true  explanation  —  namely, 
that  in  former  geological  epochs,  a  genial 
climate  must  have  prevailed  even  within  the 
polar  circle,  so  as  to  allow  of  the  existence  of  a 
remarkably  uniform  flora,  suitable  to  such  a 
climate,  all  round  the  pole  in  very  high  lati- 
tudes ;  and  that  as  the  climate  became  colder  in 
the  North  this  flora  was  driven  southward,  and 
became  differentiated  according  to  the  differ- 
ences of  climate  in  the  more  southerly  latitudes 
to  which  it  advanced.  Hence  the  eastern  parts 
of  America  and  Asia,  as  they  correspond  pretty 
much  in  climate,  came  to  correspond  also  more 
closely  than  other  tracts  in  the  same  latitude  in 
the  character  of  their  floras.    The  soundness  of 


mammals,  the  regions  adopted  by  Wallace  are 
nearly  the  same  as  those  first  suggested  by 
Sclater  as  applicable  to  the  distribution  of  bit  ds ; 
for,  in  spite  of  the  exceptional  facility  whidi 
birds  have  for  crossing  barriers  impassable  by 
mammals,  Wallace  finds  that  the  distribution  of 
mammals  (which  afford  the  best  means  of  mark- 
ing off  zoogeographicaL  regions)  corresponds 
with  that  of  birds  to  an  extent  that  one  would 
not  perhaps  have  previously  anticipated.  But 
with  regilrd  to  these  regions  it  must  be  remem- 
bered (i)  that  it  is  impossible  in  most  cases  to 
draw  any  very  clearly  marked  boundary  line 
between  one  region  and  another;  (2)  that  the 
degree  of  divergence  between  different  regions 
is  different  in  different  cases ;  and  (3)  that, 
when  any  two  regions  are  compared,  we  have 
not  the  same  degree  of  divergence  between  dif- 
ferent groups  of  the  animal  kingdom,  or  be- 
tween animals  and  plants  belonging  to  the  twn 
regions.  Obviously,  the  deeree  of  correspond- 
ence depends  largely  on  the  facilities  for  dis- 


Sub-regions  of  PaLtarctic  Region  — 
X.  European. 

2.  Mediterranean. 

3.  Siberian. 

4.  Manchurian. 
Sub-regions  of  Ethiopian  Region 

1.  East  African. 

2.  West  African. 
.^.  South  African. 
4.  Malagasy. 


The   Zoogeographical   Regions   according  to  Sclater  and  Wallace: 


Sub-regions  of  Oriental  Region  — 
I.  Indian. 
t.  Ceylonese. 

3.  Indo-Oiinese. 

4.  IndO'Malayan. 
Sub-regions  of  Australian  Region  — 

1.  Austro-Malayan. 

2.  Australian. 

3.  Polynesian. 

4.  New  Zealand. 


Sub-re]^ ons  of  Neotropical  Region  — 
1.  Chilean. 
3.  Brazilian. 

3.  Mexican. 

4.  Antillean. 

Sub-regions  of  Nearctic  Region  — 

1.  Californisn. 

2.  Rockv  Mountain. 

3.  Alieglianian. 

4.  Canadian. 


this  surmise  was  afterward  confirmed  by  the  dis- 
covery of  abundant  plant  remains  of  the  Mio- 
cene Age,  indicating  a  warm  climate  in  Green- 
land, Spitzbergen,  and  elsewhere.  The  effects 
on  distribution  of  the  changes  of  climate  be- 
longing to  the  Glacial  Period  or  Ice  Age  may 
only  be  alluded  to  here. 

Zoogeografihical  Regions. —  As  the  result  of 
all  the  processes  of  dispersal  across  the  various 
barriers  to  migration,  and  of  the  changes  _  in 
these  barriers,  we  have  the  present  distribution 
of  plants  and  animals,  which  is  such  as  to  enable 
us  to  divide  the  terrestrial  surface  of  the  globe 
into    more   or   Jess    well-marked    regions.     For 


persal,  and  largely  also  on  the  geological  age  oi 
different  groups;  and  both  of  these  are  varying 
factors.  These  considerations  being  premised, 
we  may  now  state  briefly  the  limits  of  the  six 
zoological  regions  adopted  by  Wallace,  as  given 
in  his  'Island  Life.'  In  the  space  to  \yhich  the 
present  article  is  necessarily  restricted  it  is  im- 
possible to  give  even  the  most  fraginentary 
sketch  of  the  characteristic  life  of  the  different 
regions,  for  which  the  reader  must  be  referred 
to  the  works  cited  at  the  end  of  the  article. 

(i)  Palaearctic  Region,  including  Europe  and 
north  temperate  Asia  and  Africa  to  the  north 
em  borders  of  the  Sahara. 
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I.   Crawshay's  Zebras,  in  the  New  York  Zoological  Park, 
t  White-tailed  Gnu,  in  the  New  York  Zoological  Park. 
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(2)  Ethiopian  or  Palaeotropica)  Region,  con- 
sisting of  all  tropical  and  South  Africa,  together 
with  Madagascar  and  the  Mascarene  Islands. 

(3)  Oriental  Region,  compcising  all  Asia 
south  of  the  Palaearctic  limits,  and  the  Malay 
Islands  as  far  as  the  Philippines,  Borneo,  and 
Java. 

(4)  Australian  Region,  the  Papuan  Islands, 
Australia,  New  Zealand,  and  the  islands  of 
Oceanica.  Celebes  might  be  referred  almost 
with  equal  right  to  this  or  the  previous  region. 
New  Zealand  is  treated  by  Wallace  as  a  highly 
peculiar  sub-region  of  this  great  region. 

(5)  Nearctic  Region,  comprising  all  temper- 
ate and  arctic  North  America,  including  Green- 
land, and  extending  on  the  south  to  an  irregu- 
lar line  running  from  the  Rio  Grande  del  Norte 
on  the  east  to  a  point  nearly  opposite  Cape  Saint 
Lucas  on  the  west. 

(6)  Neotropical  Region,  the  American  conti- 
nent south  of  this  line,  together  with  the  West 
Indian  Islands,  sometimes  called  Neogsea. 

Heilprin  and  others  advocate  the  union  of  the 
Nearctic  and  Palaearctic  regions  under  the  name 
of  Holarctic,  and  introduce  three  transitional 
tracts  (the  Mediterranean,  embracing  southern 
Europe,  northern  Africa,  and  western  Asia, 
south  oif  the  Caspian  and  west  of  India,  but  ex- 
clusive of  the  southern  half  of  Arabia;  the 
Sonoran  tract,  embracing  the  northwest  of 
Mexico;  and  the  Austro-Malaysian  tract,  em- 
bracing Celebes  and  the  smaller  islands  lying 
between  it  and  New  Guinea  and  Australia). 
Otherwise  his  major  faunal  divisions  of  the 
globe  are  similar  to  those  of  Wallace. 

On  plant  distribution  the  most  important  re- 
cent works  are  those  of  Engler  and  Drude.  Engler 
attempts  to  trace  the  history  of  the  vegetable 
kingdom  since  the  Tertiary  period,  and  comes  to 
the  conclusion  that  already  in  the  Tertiary 
period  four  "floral  elements*  {Florenelemente) 
could  be  distinguished,  namely: 

(i)  The  Arcto-tertiary  element,  character- 
ized by  an  abundance  of  conifers  and  numerous 
genera  of  trees  and  shrubs  now  prevalent  in 
North  America,  or  in  extratropical  eastern  Asia 
and  in  Europe. 

(2)  The  Palseotropical  element,  character- 
ized by  the  presence  of  the  families  and  sub- 
families dominant  in  the  tropics  of  the  Old 
World ;  and  still  more  by  the  absence  of  certain 
families,  groups,  and  genera  found  in  the  terri- 
tory of  the  Arcto-tertiary  element 

(3)  The  Neotropical  or  South  American  ele- 
ment, which,  accordint;  to  Engler,  must  have 
had  in  Tertiary  times  much  the  same  character 
as  that  now  possessed  by  tropical  Brazil  and  the 
West  Indies. 

(4)  The  old  Oceanic  element,  consisting  of 
forms  which  possessed  the  power  of  traversing 
considerable  stretches  of  ocean  and  developing 
further  on  islands. 

The  modem  provinces  of  the  vegetable  king- 
dom are  subordinated  by  Engler  to  these  ^eat 
divisions.  Drude,  in  the  first  place,  distinguishes 
the  oceanic  (marine)  flora  from  the  terrestrial 
forms,  and  the  latter  he  divides  into  three  gi;eat 
groups,  and  these  again  into  14  floral  domains. 
See  Plant  Geography. 

Bibliography. —  Sclater,  'Geographical  Dis- 
tribution of  Birds,*  in  'Journ.  Linn.  Soc.> 
(Zool.),  Vol.  II.  (187s)  ;  Wallace,  'Geographical 
Distribution  of  Animals*    (New  York    i8;6); 
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stands  first  in  the  number  of  its  animals  and 
general  excellence  of  arran((ements ;  but  that  of 
London,  founded  in  182S,  is  nearly  its  equal ; 
and  the  splendid  series  of  volumes  constituting 
the  <  Proceedings'  and  *  Transactions*  of  the 
Zoological  Society  of  London  attest  the  ad- 
mirable use  which  has  been  made  of  the  collec- 
tion by  naturalists. 

Zoolog^ical  gardens  have  long  existed  in  the 
United  States,  among  the  oldest  being  those  at 
Cincinnati  and  Philadelphia,  both  privately  sus- 
tained, and  each  highly  creditable.  To  _  these 
were  added  collections  of  living  animals  in  the 
parks  of  various  cities,  maintained  by  municipal 
appropriation,  among  which  those  in  Central 
Park,  New  York;  Schenley  Park,  Pittsburg; 
Lincoln  Park,  Chicago;  Belle  Isle,  Detroit,  and 
Golden  Gate  Park,  San  Francisco,  are  impor- 
tant. 

The  National  Zoological  Park  at  Washington 
was  established  in  1889,  in  a  large  tract  of  hilly 
and  forested  land  along  Rock  Creek  in  the  out- 
skirts of  Washington.  Its  prime  purpose  was 
to  gather  a  representative  collection  of  Amer- 
ican animals  and  possibly  preserve  from  extinc- 
tion species  threatened  with  racial  destruction. 
It  has  extensive  and  highly  picturesque  grounds, 
and  its  collection  of  animals  have  remarkably 
favorable  surroundings  and  are  kept  in  ad- 
mirable condition.  The  support  of  this  free 
park,  one  half  of  which  comes  from  Congress 
and  one  half  from  the  District  of  Columbia, 
has  not  been  sufficiently  liberal  to  make  its  de- 
velopment as  rapid  as  it  friends  desire. 

The  latest  and  foremost  American  zoolog- 
ical park  is  that  in  the  northern  part  of  the  city 
of  New  York,  which  is  under  the  control  of  the 
New  York  Zoological  Society,  to  which  the 
city  granted  261  acres  of  land  in  Bronx  Park, 
police  protection,  and  various  aids  and  immuni- 
ties. This  is  the  largest  and  most  suitable 
space  devoted  to  the  care  and  exhibition  of  ani- 
mals anywhere  in  the  world ;  and  since  its  open- 
ing in  1897  it  has  developed  into  a  most  promi- 
nent and  useful  position  among  the  world's 
institutions  of  this  kind.  The  society  had  in  1904 
about  1,500  members,  and  had  begun  the  issue 
of  a  series  of  important  periodical  publications. 
This  park  has  been  developed  and  remains 
under  the  care  of  William  T.  Hornaday. 

Zoolog'ical  Laboratories  and  Stations. 
See  Laboratory. 

_  Zool'ogy,  that  branch  of  biology,  or  the 
science  of  living  things,  which  treats  of  ani- 
mals. The  scope  of  the  science  may  be  gath- 
ered from  the  following  enumeration  of  its 
main  branches:  (i)  Morphology,  which  treats 
of  the  outer  form  and  internal  structure  of  ani- 
mals, their  anatomy,  histology,  physiology,  etc.; 
(2)  Embryology,  or  ontogeny,  treating  of  the 
development  of  individual  animals  from  their 
earliest  discernible  stage;  (3)  Thremmatology, 
treating  of  "breeding  or  propagating  animals 
and  plants  under  domestication,  of  their  con- 
genital variations  under  these  circumstances, 
and  of  the  perpetuation  of  such  variations*; 
(4)  Paleeosoology,  or  animal  palaeontology, 
treating  of  fossil  animals;  (s)  Phytogeny, 
which  seeks  to  investigate  the  evolution  of  the 
various  groups  or  types  of  animals ;  (6)  Taxon- 
omy, or  Systematic  Zoology,  treating  of  the 
classification  of  animals, —  their  arrangement  in 


groups  determined  by  genetic  relationships;  (7> 
Bionomics,  or  Ecology,  which  investi^tes  the 
conditions  of  life  as  a  whole,  habits,  instincts, 
etc.;  (8)  Zoogeography,  dealing  with  the  dis- 
tribution of  animals  on  the  surface  of  the  earth. 
So  comprehensive  a  view  of  zoology  is  a  mod- 
ern conception  and  has  resulted  from  the  con- 
viction of  the  unity  of  organic  nature  and  the 
kinship  of  descent  which  pervades  the  whole 
realm  of  beings,  past  and  present  In  the  ear- 
lier days  of  the  study  of  nature  each  group  of 
animals  was  considered  by  itself  and  to  each 
such  study  was  naturally  given  a  name,  many 
of  which  survive  as  convenient  terms  in  de- 
scriptive zoology.  Such  are  Conchology,  the 
study  of  shells  (of  mollusks),  and  hence  the 
study  of  the  Mollusca;  Entomology,  the  study  of 
insects ;  Herpetotogy,  the  study  of  reptiles  (pop- 
ularly including  amphibians)  ;  Ornithology,  the 
study  of  birds;  and  so  on.  For  detailed  infor- 
mation upon  animals  and  the_  various  aspects 
of  their  instigation  consult  articles  under  their 
names,  as  birds,  horse,  pompano,  etc.;  under  the 
technical  names  of  groups,  as  Qimivora,  Came- 
lidae;  and  under  such  terms  as  Ichthyology,. 
Herpetology,  and  the  like.  See  also  Anatomy; 
AnimalHeat;  Biology ; Bionomics ;  Breeding; 
Cell;  Coloration,  Protective;  Darwinian 
Theory;  Embryology;  Evolution;  Growth; 
Heredity;  Hybhidity;  Instinct;  Lamarck- 
ism;  Lite;  Mimicry  in  Nature;  Migration; 
Natural  Selection;  Organs;  PaljEontolocy; 
Reproduction  ;  _  Weissmanism  ;  Zoogeography, 
and  related  topics.  In  zoology.  See  Sports  in 
Plants. 

Zoology,  History  of,  the  record  of  dis- 
covery in  the  science  of  zoology.  The  history 
of  zoology  may  be  regarded  as  beginning  with 
Aristotle  (384-322  b.c),  whose  works  reveal  a 
classification  of  animals  into  the_  two  main 
groups  of  Ensema  or  blood-containing  animals 
and  Anxma  or  bloodless  animals,  the  former  in- 
cluding the  four  classes  of  viviparous  ensema, 
equivalent  to  mammalia,  birds,  four-footed,  egg- 
laying  enaema,  equivalent  to  reptiles  and  am- 
phibians and  fishes;  and  the  last  included  the 
four  classes  of  soft-bodied  ansema  (cephalo- 
pods),  soft-shelled  anaema  (crabs  and  insects),, 
and  shell-bearing  anxma  (mollusks  and  ech- 
inoderms).  _  Among  Aristotle's  successors  in 
zoological  investigation  in  ancient  times  were 
Herophilus  and  Erasistratus  (3d  century  B.c), 
both  physicians  who  contributed  to  the  progress 
of  anatomy  (q.v.)  ;  the  elder  Pliny  (23-79  a.d.), 
who  wrote  a  most  uncritical  work  on  natural 
history;  and  Galen  (131-200  A.D.),  who  is 
chiefly  important  as  an  anatomist  and  physician. 
The  mediaeval  period  witnessed  no  further 
progress  in  zoology,  and  the  bestiaries  (q.v.), 
and  books  severally  laiown  by  the  title  <Physiol- 
ogus>  are  of  no  scientific  value.  The  revival 
of  the  study  of  Aristotle  effected  a  change  for 
the  better,  but  modem  zoology  does  not  begin 
till  the  era  of  the  Renaissance. 

Modern  History  to  Linn<eus. — The  discovery 
of  new  countries  at  the  beginning  of  the  modem, 
period  greatly  increased  the  number  of  known 
animals,  and  it  was  accompanied  by  the  growth 
of  the  scientific  spirit.  Extensive  collections 
began  to  be  formed,  and  in  the  17th  century 
academies  and  societies  were  founded  for  the 
promotion  of  scientific  research.  One  of  the 
oldest  of  these  institutions  was  the  Academia 
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1.  Rhinoceros  Iguana,  in  the  New  York  Zoological  I'aik 

2.  Gila  Monster  in  the  New  York  Zoological  Park. 
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Natura  Curiosorum,  established  at  Schweinfurt 
in  1651,  and  it  was  soon  followed  by  the  Royal 
Society  of  London  and  the  Academy  of  Sciences 
of  Paris.  In  his  work  <De  Differentiis  Ani- 
malium>  (15^2),  Edward  Wotton  (1492-1555) 
presented  Aristotle's  zoological  teaching  with- 
out its  mediaeval  accretions,  and  extended  his 
master's  classification  by  adding  the  group 
Zoophyta,  in  which  he  included  holothurians, 
star-fishes,  sea-anemones,  sponges,  etc._  The 
work  of  the  zoological  revival  was  carried  for- 
ward by,  among  others,  Conrad  Gesner 
(1516-65),  whose  'Historia  Animaliura* 
(1 55 1-5)  may  be  regarded  as  an  epoch-making 
work;  Ulisse  Aldrovandi  (1522-1605) ;  John 
Johnstone  (1603-75),  the  last  of  the  encyclo- 
paedists, who  published  a  complete  survey  of 
the  animal  kingdom  in  four  treatises  (1649-53)  ; 
Pierre  Belon  (1517-64),  who  wrote  on  fishes 
(1551),  and  birds  (1555);  Hippolyto  Salviani 
(1514-72),  author  of  a  work  on  fishes;  Guil- 
laume  Rondelet  (1507-56),  whose  monograph 
on  fishes  is  the  chief  of  its  time ;  Andreas  Vesa- 
lius  (1514-64),  an  anatomist;  Hieronymus  Fa- 
bricius  (1537-1619),  a  pioneer  in  comparative 
anatomy;  Thomas  Willis  (1621-75),  who  is  of 
importance  in  the  history  of  anatomy;  Marco 
Aurelio  Severino  (1580-1656),  an  anatomist; 
Marcello  Malpighi  (1628-94),  one  of  the  pio- 
neers in  the  application  of  the  microscope  to 
zoological  investigation ;  Anton  van  Leeuwen- 
hoek  (1632-1723),  another  early  microscopist 
of  renown;  Jan  Swammerdam  (1637-05), 
whose  microscopic  researches  on  insects,  mol- 
luscs, and  other  animals  were  of  the  utmost 
value;  Robert  Hooke  (1635-1703),  of  impor- 
tance in  the  history  of  the  microscope ;  William 
Harvey  (1578-1657),  who  demonstrated  the  cir- 
culation of  the  blood  and  contributed  in  other 
ways  to  anatomical  and  physiological  progress; 
Edward  Browne  (1644-1708),  who  made  many 
dissections  of  animals;  and  Edward  Tyson 
(1650-78),  the  first  Englishman  who  published 
elaborate  monographs  of  particular  animals. 
John  Ray  (1627-1705),  ^eat  as  a  botanist,  is 
even  greater  as  a  zoologist.  He  did  more  for 
the  science  of  animal  life  than  any  other  man 
between  Gesner  and  Linnaeus,  and  he  has  been 
justly  called  the  father  of  moidem  zoology.  He 
made  zoological  classification  more  truly  scien- 
tific by  clearly  fixing  the  meaning  of  the  term 
"species*  and  by  using  anatomical  characters 
in  the  determination  of  the  larger  groups.  With 
his  name  we  may  associate  that  of  his  friends 
Francis  Willughby  (1635-72)  and  Martin  Lis- 
ter (1638-1712),  and  Lister^s  friend,  Edward 
Lhuyd  (1660-1709).  Among  other  zoologists 
of  note  in  the  interval  between  Ray  and  Lin- 
naeus are  Alexander  Monro  (1697-1^7),  a  good 
comparative  anatomist;  Johann  Philipp  Breyn 
(1680-1764)  ;  Maria  Sibylla  Merian  (1647-1717), 
who  wrote  on  insects;  Johann  Leonhard  Frisch 
(1666-1743),  author  of  a  description  of  the  in- 
sects of  Germany;  Rene  Reaumur  (1683-1757), 
a  distinguished  entomologist ;  Johann  Heinrich 
Linck  (1674-1734) ;  Jean  Antoine  Peyssonel 
(b.  1694),  who  established  the  animal  nature 
of  polyps;  Jacob  Theodor  Klein  (1685-1759), 
who  proposed  a  purely  artificial  classification  of 
animals;  and  John  Woodward  (1665-1728),  an 
early  palaeontologist. 

Linn<eus      to      Cuvier. — Karl      von      Linn^ 
(1707-78),     usually     called     Linnaeus     (q.v.). 
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(1749-1832) ;  Lorenz  Oken  (1779-^1851),  and 
others,  who  also  contributed  materially  to  the 
development  of  evolutionary  conceptions. 

Cuvier  to  Darwin. —  George   Cuvier    (1769- 
1832)  is  the  only  name  of  supreme  importance 
in  zoology  between  Linnaeus  and  Charles  Dar- 
win.   He  rejected  the  view,  held  by  Lamarck, 
that  a  linear  classification  of  the  animal  king- 
dom is   possible,  and   in  his  great   work,   *Le 
Regne  Animal'    (1817),  he  grouped  his  classes 
in     four    embranchements,     representing    four 
fundamentally     distinct     types     of     structure. 
These   branches,   with   their   contained   classes, 
are   as   follows:     Vertebra ta,   including   Mam- 
malia,   Birds,    Reptiles,    Fishes ;    Mollusca,    in- 
cluding   Cephalopoda,    Pteropoda,   Gasteropoda, 
Accphala,  Brachiopoda,  Cirrhopoda ;  Articulate, 
including  Annelides,  Crustacea,  Arachnides,  In- 
sects ;  and  Radiata,  including  Echinoderms,  In- 
testinal   Worms,    Acalephae,    Polypi,    Infusoria. 
He  raised  comparative  anatomy  to  the  dignity 
of  a  true  science,  and  he  carried  out  researches 
of  the   utmost  value  in  paleontology.    In  the 
restoration  of  extinct  animals  from  remains  of 
parts  he  used  his  law  of  the  correlation  of  parts 
according  to  which  animals  are  so  constituted 
that  single  organs  or  parts  can  serve  as  an  in- 
dex to  all  other  parts  and  to  the  general  struc- 
ture.   Of  the  numerous  workers  who  advanced 
the  study  of  zoology  from  Cuvier's  time  down 
to  that  of  Charles  Darwin  we  can  only  name 
the    following:    Geoffrey   Saint-Hilaire    (1772- 
1844),    who   opposed    Cuvier's    view    regarding 
types;   Johann    F.    Blumenbach    (1752-1840),   a 
distinguished  comparative  anatomist  and  physi- 
ologist;  Ignaz   Dollinger    (i  770-1841),  an  em- 
inent   anatomist    and    physiologist ;    Friedrich 
Tiedemann    (1781-1861),  also   distinguished   in 
anatomy    and    physiology;    Karl    A.    Rudolphi 
(1771-1832),  who  wrote  on  physiology  and  in- 
testinal  worms;   Karl   Ernst  von   Baer    (1792- 
1876),     a     most     distinguished     embryologist ; 
C.  H.  Pander  (1794-1865),  also  an  embryologist ; 
Martin   H.   Rathke    (1793-1860),  another   emi- 
nent embryologist;  Theodor  Schwann  (1810-82), 
the     founder     of     the     cell-theory;     Johannes 
Miiller   (1810-58),  "the  greatest  of  all  investi- 
gators of  animal  structure*  in  his  century ;  Sir 
Richard  Owen  (1804-92),  a  great  morphologist 
of   the   Cuvierian   school,   who   introduced   the 
conceptions  of  homology  and  analogy  in  regard 
to  animal  parts;  Michael  Sars   (1805-69)  ;  Jo- 
hannes J.   S.   Steenstrup    (1813-97),  who  first 
emphasized    the    fact   of   alternate   generation; 
Rudolf  Leuckart    (1822-98),  who  founded  the 
sub-kingdom  of  Coelenterata  and  set  forth  the 
phenomena  of  polymorphism;   Karl  T.  E.  von 
Siebold    (1804-85),    who    established    the    sub- 
kingdom  Protozoa;  Louis  Agassiz  (1807-73),  a 
distinguished  student  of  fossil  fishes  who  held 
to  Cuvierian  traditions  to  his  death ;  Christian 
G     Ehrenberg    (1795-1876),    who    shed    much 
fresh  light  on  the   Infusoria;   Edward   Forbes 
(1815-54),  a   distinguished  investigator  of  the 
British    marine    fauna ;    Alcide    D.    D'Orbigny 
(1802-57),    a    palaeontologist;    Felix    Dujardin 
(i8or-6o),  who  did  valuable  work  on  Infusoria, 
intestinal  worms,  and  Medusae;  Antoine  R.  E. 
Claparede    (1832-71),  who  wrote  on  Infusoria 
and  Rhizopoda  in  collaboration  with  F.  J.  Lach- 
mann      (1832-61);      William      B.      Carpenter 
(1813-85),  an  eminent  physiologist  and  almost 
universal   naturalist;    Robert   E.    Grant    (1793- 


1874),  a  pioneer  in  the  more  exact 'Study  ol 
sponges;  Max  J.  S.  Schultze  (1825-74); 
James  S.  Bowertiank  (1797-1877),  who  did 
splendid  work  on  the  sponges;  Henri  Milne- 
Edwards  (1800-85),  whose  special  work  was 
done  on  crustaceans,  corals,  and  mammals: 
Johann  F.  Eschscholt/  (1793-1831),  known  by 
a  treatise  on  the  Acalephae;  Stefano  della 
Chiaje  (1794-1860),  who  described  Sicilian  in- 
vertebrates; Jean  L.  A.  Quatrefages  dc  Breau 
(1810-92);  Emile  Blanchard  (i82O-i'90o), 
author  of  works  on  insects ;  Pierre  A.  Latreille 
(1762-1833),  best  known  by  his  work  on  in- 
sects; William  Kirby  (1759-1850),  an  entomol- 
ogist; Hermann  Burmeister  (1807-92),  an  en- 
tomologist and  writer  on  the  Brazilian  fauna; 
Albany  Hancock  (1806-73),  who  studied  the 
Mollusca,  Tunicata,  and  Brachiapoda ;  Henri 
M.  Ducrotay  de  Blainville  (1778-1850);  and 
John  V.  Thompson  (1779-1847),  who  proved 
the  crustacean  character  of  Cirripedes  and  in- 
vestigated the  Polyzoa,  the  feather-star,  etc. 

Darwin  and  After. — ^The  theory  of  the  fixity 
of  species  was  challenged  at  various   times  by 
different  zoologists,  notably  by  Lamarck,  but  it 
was  not  till  the  publication  of  'The  Origin  of 
Species*     (1859)    by    Charles    Robert    Darwin 
(1809-82)   that  the  old  view  became  generally 
abandoned   and   the   evolution  or   development 
theory    took    its    place.    This    has    completely 
transformed  the  whole  outlook  of  the  zoologist 
and  has  brought  new  branches  of  the  science 
into    being,    notably    thremmatologj'.     It    makes 
the  tree-like  classification  to  which  systemaiists 
have  steadily  advanced  a  truly  genealogical  tree, 
and  it  has  contributed  enormously  to  the  prog- 
ress of  what  may  be  called  philosophical  zool- 
ogy.   The  natural-selection  principle  was  inde- 
ptendently    discovered   at   practicallv    the   same 
time    by    Alfred    R.    Wallace     (i'823— ).    the 
eminent   naturalist-traveler.      Herbert    Spencer 
had   also  formulated  an  evolution  theo;-y,  ex- 
tending   to    the    whole    of    nature    and    life. 
Thomas   Henry  Huxley    (1825-95),   master  of 
an   admirably   lucid   and   attractive   method  of 
exposition,  and   Ernst   Haeckel    (1834—),  have 
done     admirable     work     in     embryology    and 
other  branches  of  zoology,  and  have  contrib- 
uted much  to  developing  and  popularizing  the 
Darwinian  views.    August  Weismann  (1834—) 
is    best    known   by    his   valuable   contributions 
to     the     doctrine    of    heredity.    The    number 
of  other  zoologists  who  have  done  good  work 
during  the  Darwinian  period  and  under  the  in- 
fluence of  the  Darwinian  conceptions  is  so  great 
that  no  att.empt  will  be  made  to  enumerate  them. 

BiW«ogra/>/»y.— Lamarck,  <  Philosophic  Zoo- 
logique'  (Paris  1809)  ;  Carus,  <Geschichte  der 
Zoologie>  (Leipsic  1872);  Spencer,  'Principles 
of  Biology'  (London  and  New  York  iStjS); 
Osbom,  <From  the  Greeks  to  Darwin'  (New 
York  1894)  ;  'Zoological  Record'  (London,  an- 
nually). 

Zodmor'phic,  a  word  meaning,  pertaining 
to  or  exhibiting  animal  forms.  In  anthropol- 
ogy, representing  a  god  or  other  supernatural 
bemg  under  the  form  of  one  of  the  lower  ani- 
mals. The  zoomorphic  element  in  classic  myth- 
ology appears  in  such  cases  as  that  of  the 
Sminthean  Apollo,  and  the  metamorphoses  ol 
J[upiter;  it  is  ytry  strongly  marked  in  the  re- 
ligion of  ancient  Egypt,  and  traces  of  it  may  b* 
found  among  the  Jews  and  in  the  Apocalypse. 
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Zo'Sphyte,  a  term  meaning  literally  ani- 
mal plants,  borrowed  from  Aristotle  by  Cuvier, 
and  used  by  him  as  a  synonym  of  Radiata.  The 
term  has  no  longer  any  specific  value,  but  is 
often  loosely  applied  as  a  designation  for  many 
plant-like  animals,  as  sponges,  corals,  etc.,  more 
or  less  resembling  plants  in  appearance. 

ZSpfl,  tsepfl,  Heinrich,  German  legal 
scholar:  b.  Bamberg,  Upper  Franconia,  Ba- 
varia, 6  April  1807;  d.  Heidelberg  4  July  1877. 
Educated  at  Wiirzburg,  he  became  a  lecturer  at 
Heidelberg  in  1828,  in  1839  professor  extraor- 
dinary of  constitutional  law,  and  in  1842  pro- 
fessor ordinary.  He  was  elected  university  rep- 
resentative in  the  first  chamber  of  Baden  m 
1850,  and  sat  in  the  Unionsparlament  at  Erfurt. 
Among  his  works  are:  <Grundsatze  des  Ge- 
meinen  Deutschen  Staatsrechts'  (1841 ;  5th  ed. 
186^),  and  <  Deutsche  Staats-  und  Rechtsge- 
schichte>  (1833-6;  4th  ed.  as  'Deutsche  Rechts- 
geschichte,'  1871-2). 

Zorel'la  Islands,  East  Indies.  See  Xulla 
Islands. 

Zorgite,  a  mineral  from  Zorge  and  Tilke- 
rode  in  the  Harz.  Massive;  brittle;  hardness, 
2.5;  specific  gravity,  7  to  7.5;  lustre,  metallic; 
color,  lead  or  sometimes  yellowish  gray.  A 
selenide  of  lead  and  copper  in  varying  amounts. 

ZoriUa,  thd-rerya>  Manuel  Ruiz,  Spanish 
statesman:  b.  Burgo  de  Osma,  province  of 
Soria,  1834;  d.  Burgos  13  June  1895.  He  stud- 
ied law  at  Valladolid  and  became  an  advocate 
at  Madrid,  where  in  1856  he  was  chosen  to  the 
Cortes,  in  which  he  identified  himself  with  the 
Progressive  party,  and  displayed  a  vigorous 
hostility  against  the  Neo-Catholics.  Banished 
in  consequence  of  the  insurrection  of  June 
1866,  he  remained  in  France  until  the  revolu- 
tion of  1868,  when  Serrano  appointed  him  min- 
ister of  commerce,  education,  and  public  works. 
In  1869-70  he  was  minister  of  justice,  and  later 
president  of  the  Cortes.  He  was  a  supporter 
of  Duke  Amadeus  of  Aosta  for  the  Spanish 
throne;  and  when  the  latter  became  Amadeus 
I.,  was  made  minister  of  religious  affairs.  In 
1872  he  assumed  the  head  of  a  radical  ministry, 
but  after  Amadeus'  abdication  retired.  On  ac- 
count of  participation  in  the  military  revolt  of 
March  i^,  he  was  sentenced  to  death.  He 
finally  returned  unharmed  to  Spain.  Consult 
Villareal,  <Ruiz  Zorilla  desde  la  Expulsion  de 
Espatia  hasta  su  Muerte  1875-95'  (1903). 

Zom,  tsorn,  Anders  Leonard,  Swedish 
painter:  b.  Utmedal  18  Feb.  i860.  He  studied 
sculpture  and  painting  at  the  Stockholm  Acad- 
emy. In  1882  he  settled  in  London,  where  he 
attained  special  success  as  a  portrait  painter; 
and  in  1889  went  to  Paris.  He  traveled  widely 
in  Sweden,  Italy,  Spain,  England,  the  United 
States,  and  elsewhere;  while  in  the  United 
States  he  painted  several  portraits.  His  work 
includes  landscape,  genre,  and  portrait  paint- 
ing, as  well  as  etchings  of  great  merit.  Among 
his  paintings  are  <Irish  Maidens' ;  'The 
Toast' ;  'Italian  Street  Scene' ;  'Summer  in 
Sweden,'  and  portraits  of  Renan  and  of  King 
Oscar ;  his  etchings  are  mostly  copies  of  his 
own  paintings. 

Zorn,    Philipp,    German    jurist:    b.    Bai- 

reuth    13   Jan.    1850.    After    study   at    Munich 

and  Leipsic,  he  became  a  lecturer  at  Munich  in 

1875,  and   in  that  year  went  as  professor  to 

Vol. 


Bern.  From  1877  he  was  at  Konigsberg,  and 
in  1900  took  a  chair  in  the  legal  faculty  at 
Bonn.  In  1899  he  participated  as  an  expert  in 
the  Peace  Conference  at  The  Hague.  Among 
his  works  are:  'Staat  und  Kirche  in  Nor- 
wegen  bis  zum  Ende  des  i3ten  Jahrhunderts' 
(1875);  'Staat  und  Kirche  in  der  Schweiz' 
(with  (jareis  1877-8) ;  'Staatsrecht  des 
Deutschen  Reichs'  (2d  ed.  1894-7) ;  'Deutsche 
Kolonialgesetzgebung  (1901)  ;  and  'Die  Deutsche 
Staatssprache'   (1903). 

Zomdorff,  tsorn'dorf,  Germany,  a  village 
of  Brandenburg,  Prussia,  53  miles  northeast 
of  Berlin.  It  is  celebrated  for  the  Prussian 
victory  over  the  Russians  25  Aug.  1758,  the 
Russians  losing  21,529  men,  and  the  Prussians 
about  11,000.    See  Seven  Yeaks'  War. 

Zoroaster,  zo-r6-5s'ter  (from  Gr.  Zwpodtrr^qt; 
Avestan,  Zarathushtra ;  Persian,  Zarduskt), 
the  founder  of  the  Parsee  religion.  Th« 
life  of  Zoroaster  is  completely  enveloped  in 
legend,  and  except  from  the  work  he  has  ac- 
complished little  or  nothing  can  be  discovered 
regarding  it.  In  later  times,  when  his  religion 
was  fully  established,  he  was  almost  worshipped 
as  a  divine  being,  considered  as  above  the  arch- 
angels and  next  to  God,  and  then  the  actions 
attributed  to  him  are  supernatural,  and  his  his- 
tory legendary;  but  even  in  the  later  accounts 
of  the  Zend-Avesta  there  is  a  manifest  reference 
to  a  human  original,  and  we  may  see  in  their 
exaggeration  the  gratitude  inspired  by  the  ac- 
tive benevolence  of  a  good  man  and  great  re- 
former. "He  first  thought  good  thoughts,  first 
spoke  good  words,  first  performed  good  actions. 
He  was  the  first  priest,  first  warrior,  and  first 
cultivator  of  the  soil.  He  first  caused  the  wheel 
to  turn  among  gods  and  among  men."  This 
particularity  may  perhaps  indicate  that  the  date 
of  Zoroaster  was  not  so  remote  as  it  has  some- 
times been  placed.  His  history  was  already  leg- 
endary in  the  time  of  Aristotle,  who  placed  him 
6,000  years  before  Plato;  others  have  supposed 
him  to  be  contemporary  or  identical  with  Moses. 
The  latest  date  generally  assigned  to  him  is 
the  6th  century  b.c.  Modem  researches  place 
his  period  not  later  than  1000  b.c.,  or  perhaps 
several  centuries  earlier.  He  lived  in  the  reign 
of  Vitaga  or  Gushtasp,  a  king  of  tiie  Bactrian 
dynasty  of  Kavja,  anterior  to  the  time  of  the 
Median  and  Persian  monarchies.  This  king 
was  a  zealous  propagator  of  the  religion  of 
Zoroaster.  Bactria  was  the  scene  of  Zoroas- 
ter's labors,  and  thence  his  religion  spread  over 
Media  and  Persia.  He  appears  to  have  been 
one  of  the  Soshyantos  or  fire-priests  of  the  early 
Iranian  religion.  According  to  the  theory  ap- 
proved by  scholars,  the  nomad  Aryans  first 
settled  to  agricultural  life  in  Bactria.  These 
settlers,  the  ancestors  of  the  Iranian  races,  be- 
came alienated  from  their  brethren  who  con- 
tinued the  nomad  life,  and,  suffering  from  their 
depredations,  at  length  came  to  regard  even 
their  religion  with  abhorrence,  and  placed  their 
gods  among  the  devils  of  their  own  creed.  The 
new  religion  of  the  Iranians  recognized  a  plu- 
rality of  good  spirits  called  Ahuras,  which  were 
opposed  to  the  Devas  of  the  Brahmanical  creed. 
It  was  while  the  national  religion  was  in  this 
transitional  stage  that  Zoroaster  appeared  and 
molded  the  discordant  elements  of  the  national 
faith  into  a  new  system,  the  fundamental  prin- 
ciple of  which  was  monotheism.    He  called  the 
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supreme  being,  to  whom  he  directed  that  wor- 
ship should  be  exclusively  paid,  Ahuro  Mazdad, 
the  Ahura  who  is  the  creator  of  the  world. 
This  name  has  been  stKcessively  modified  into 
Ahuramazda  in  the  cuneiform  inscriptions,  and 
Ormuzd  (q.v.)  among  the  modern  Parsees.  Zo- 
roaster is  said  to  have  called  himself  a  reciter 
of  manthras,  a  messenger  of  Ahuramazda,  one 
who  received  sacred  words  from  Ahuramazda 
through  the  flames.  The  descriptions  he  gives 
of  the  nature  of  God  are  full  of  the  most  ex- 
alted conceptions;  he  calls  him  the  Creator  of 
the  earthly  and  spiritual  life ;  he  who  taught  the 
suns  and  stars  their  way.  He  is  not  only  a 
Creator,  but  an  intelligent  and  moral  ruler. 
While  the  views  of  Zoroaster's  teaching  de- 
rived from  the  earlier  Gathas  thus  represent  him 
as  inculcating  a  pure  and  elevating  religion,  a 
speculative  philosophy  is  ascribed  to  him  whidi 
not  unnaturally  led  to  misconceptions  of  his 
theology,  and  speedily^  corrupted  the  religion  he 
established.  He  imagined  two  principles  which 
exist  in  all  things,  and  are  respectively  the 
causes  of  all  good  and  evil.  These  he  called 
the  Vohu  Mano,  or  ^ood  mind,  and  the  Ahem 
Mano,  or  naught  mmd;  they  are  twins,  and 
though  opposed  are  inseparable,  being  appa- 
rently the  necessary  opposites  of  each  other. 
The  one  creates  day  and  the  other  night;  the 
former  produces  life,  and  the  latter  extinguishes 
it  These  two  minds  exist  in  Ahuramazda  as 
well  as  in  all  created  things.  Such  is  Zoroas- 
ter's account  of  the  origin  of  good  and  evil  in 
the  universe.  Subsequent  interpreters  of  his 
religion  soon  developed  these  two  principles  into 
two  distinct  and  powerful  beings,  Ormuzd  and 
Ahriman,  the  good  and  evil  spirits,  and  gave 
to  each  of  them  a  court  of  attendant  ministers 
or  councillors,  six  in  number,  so  that  a  hierarchy 
of  good  and  evil  spirits,  seven  of  each  kind,  was 
again  established  as  an  object  of  worship.  The 
first  of  the  angels  of  Ahuramazda  is  Vohu 
Mano,  the  good  mind  of  Zoroaster,  who  is 
represented  as  the  son  of  Ahuramazda;  after 
him  comes'  Ardibihesht,  who  is  represented  as 
the  blazing  flame  of  (ire.  He  is  the  preserver 
of  life,  and  represents  the  omnipresence  of 
Ahuramazda.  Others  preside  over  wealth,  de- 
votion, vegetation,  etc.  Besides  the  seven 
spirits  there  is  an  archangel  Sraosha,  who  is 
possessed  of  great  powers,  and  was  the  medium 
of  revelation  to  the  prophet.  He  first  sang  the 
five  Gathas  of  Zarathustra  Spitama.  He  is  the 
judge  of  men  after  death,  and  is  worshipped  for 
his  power  and  purity.  The  dualism  of  the  Per- 
sian creed  is  nrst  developed  in  the  Vendidad, 
which  Haug  dates  partly  as  early  as  looo  &c., 
partly  as  late  as  soo_  b.c  A  small  party  con- 
tinued to  protest  against  the  Zendic  interpreta- 
tion in  favor  of  tne  ancient  doctrine  of  Zoroas- 
ter as  taught  in  the  earlier  Gathas.  They  are 
said  to  have  fallen  into  an  opposite  error  of 
making  the  words  Zervana  Akarana,  which  sim- 
ply mean  time  without  bounds,  into  an  inde- 
pendent being  anterior  to  Ahuramazda.  Among 
the  doctrines  of  the  Zend-Avesta  are  the  dis- 
tinction of  a  natural  and  a  spiritual  life,  and  a 
belief  in  immortality.  Heaven  is  called  the 
House  of  Hymns,  and  Hell  the  House  of  De- 
struction. Between  heaven  and  hell  is  the 
Bridge  of  the  Gatherer  or  Judge  over  which 
the  pjod  pass  with  safety,  while  the  wicked  are 
precipitated  from  it  into  hell.  The  resurrection 
of  the  body,  the  coming  of  a  Messiah,  Sosiosh, 


son  of  Zarathushtra,  and  a  final  judgment,  are 
foretold.  Sosiosh  b  to  be  the  last  of  three 
great  prophets  who  are  to  precede  the  end  of 
the  world.  The  detailed  description  of  the  last 
judgment  is  contained  in  the  Bundehesh.  How 
far  these  doctrines  are  to  be  ascribed,  as  some 
hold,  to  Zoroaster,  is  doubtful.  Consult  Spie- 
gel, 'Eranische  Altertumskunde,'  Vol.  I. 
(1871);  Haug,  <Essavs>  (2d  ed.  1878);  Brod- 
beck,  'Zoroaster'   (i^3).    See  also  Avesta. 

Zoroastrianisnu    See  Zosoaster. 

Zorrilla  y  Moral,  Josi,  ho-sa'  thdr-rel'ya  S 
mo-rir,  Spanish  poet:  b.  Valladolid  21  Feb. 
1817;  d.  Madrid  23  Jan.  1893.  He  studied  for 
the  law  at  Toledo  and  Valladolid,  but  turned 
to  literature.  His  attempts  in  politics  showed 
him  to  be  unfitted  for  such  a  career.  From 
1855  to  1866  he  was  in  Mexico,  latterly  at 
the  court  of  Maximilian.  His  plays,  of  which 
*Don  Juan  Tenorio'  is  probably  the  best,  are 
without  finish,  but  have  contmued  effective 
through  their  distinctively  native  quality  and 
their  adaptability  to  theatrical  requisites.  His 
^Leyenda  de  Alhamar,'  *  Granada,'  and  'Ley- 
enda  del  Cid'  were  picturesque  presentations 
of  national  legends  in  the  general  manner  of 
Scott,  and  very  popular.  Zorrilla  was  not  a 
careful  artist,  but  an  improvisator  of  great 
readiness  and  skill,  both  lyrical  and  dramatic. 
A  bronze  memorial  was  erected  to  him  in  Ma- 
drid in  1900.  An  account  of  him  may  be  found 
in  the  autobiographic  'Recuerdos  del  Tiempo 
Viejo'  (Old-Time  Memories,  1880-3).  There 
is  a  three-volume  collection  of  his  works. 

Zosimus,  zosl-mus  (Gr.  Ziivtfiot),  Greek 
historian  of  the  5th  century  a.d.  He  wrote  a 
history  of  the  empire  in  six  books,  which  is 
frequently  referred  to  by  Gibbon.  He  begins 
with  the  change  of  constitution  introduced  by 
Augustus,  and  his  first  book  brings  him  to  the 
reign  of  Diocletian,  305  a.d.;  in  the  second, 
third,  and  fourth  books  the  history  of  the  4th 
century  is  given  with  more  detail ;  the  fifth  and 
sixth  books  are  occupied  with  the  period  from 
395  to  410.  From  internal  evidence  the  work 
must  have  been  partly  written  after  425.  Zosi- 
mus  was  a  pagan,  and  severely  criticised  the 
Christian  emperors,  making  the  change  of  re- 
ligion largely  responsible  for  the  decline  of  the 
empire.  The  best  editions  are  those  of  Bekker 
(1837)  and  Mendelssohn  (1887).  • 

Zoste'ra,  a  genus  of  marine  g^rasses.  See 
Eel-grass. 

ZotaL   See  Mescau 

Zouave,  zoo-av,  a  soldier  in  the  French 
army.  Zouaves  were  originally  mercenaries  be- 
longing to  a  Kabyle  tribe.  The  Zouaves  in  the 
pay  of  the  dey  of  Algiers  were,  when  Algeria 
became  a  French  possession,  incorporated  with 
the  French  army  there,  preserving  their  Arab 
dress.  Ultimately  the  native  element  was  elim- 
inated, and  the  Zouaves  became  merely  French 
soldiers  in  tiie  picturesque  Arab  costume.  As 
such  they  distinguished  themselves  in  the  Cri- 
mea and  the  Franco-Italian  war  of  1859.  There 
were  several  regiments  of  zouaves  among  the 
Federal  troops  in  the  American  Civil  War. 

Zouche,  Richard,  English  legal  scholar:  b. 
Anstey,  Wiltshire,  1590;  d.  London  I  March 
1661.  He  was  educated  at  New  College,  Ox- 
ford; in  1617  was  admitt.ed  an  advocate  of 
Doctors'  Commons;  and  in  1620  became  regius 
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professor  of  civil  law  at  Oxford.  In  addition 
to  his  university  duties,  he  had  a  large  practice 
in  London.  In  1641  he  was  made  judge  of 
the  high  court  of  admiralty.  He  was  a  royalist, 
though  not  a  pronounced  one,  at  the  civil  war; 
and  although  replaced  in  the  judgeship  in  1649, 
was  nevertheless  appointed  by  Cromwell  to  a 
special  commission  of  oyer  and  terminer.  He 
was  restored  to  the  bench  in  1661.  His  writ- 
ings include  a  descriptive  poem,  'The  Dove,  or 
Passages  of  Cosmography'  (1013)  ;  a  comedy, 
'The  Sophister'  (1639) ;  and  many  works  of 
a  professional  sor^  most  important  of  which 
are  'Elementa  Jurisprudentiae'  (1629),  a  gen- 
eral system  of  legal  science,  and  'Juris  et 
Judicii^  Fecialis  Explication  (1650),  regarded 
by  critics  as  the  first  treatise  containing  a  sys- 
tematized arrangement  of  what  is  now  known 
as  international  law. 

Zrinyi,  zren'ye,  Niklas,  Count,  Hungarian 
soldier:  b.  1508;  d.  Szigetvar  7  Sept.  1^66.  He 
distinguished  himself  in  the  siege  of  Vienna'  by 
Charles  V.,  and  in  campaigns  against  John 
Zipol^a  and  Sultan  Suleiman.  As  ban  of 
Croatia  from  1542,  he  defended  that  territory 
against  the  Turks,  and  became  famous  for  his 
defense  of  Szigetvir  (or  Sziget)  in  1566.  His 
garrison  of  scarcely  3,000  was  reduced  to  600, 
and  on  S  September  the  enemy  succeeded  in 
firing  tiie  outer  fortifications.  Zrinyi  retreated 
to  the  inner  fortress,  but  this  also  was  soon  on 
fire.  He  thereupon  ordered  the  gates  to  be 
opened,  and  after  firing  a  mortar  filled  with 
broken  iron  into  the  midst  of  the  Turks,  who 
were  urging  along  a  narrow  approach  to  the 
castle,  led  a  sally  of  the  garrison.  He  fell,  mor- 
tally wounded,  and  the  defenders  were  forced 
back;  but  a  slow  match  ignited  3,000  pounds 
of  gunpowder  stored  within,  and  great  carnage 
among  the  Turks  ensued.  The  catastrophe  has 
been  made  by  Theodor  Korner  the  subject  of 
his  'Zrinyi.    Ein  Trauerspeil.* 

Zschokke,  choklce,  Johann  Heinrich 
Daniel,  German  author:  b.  Magdeburg  22 
March  1771;  d.  Biberstein  27  June  1848.  He 
c^uitted  his  native  place  in  1788,  and  for  some 
time  wandered  about  the  country  as  play-writer 
to  a  strolling  company  of  actors ;  but  afterward 
studied  at  the  University  of  Frankfort-on-the- 
Oder.  In  1792  he  commenced  life  there  as  a 
private  teacher,  and  produced  several  pieces  for 
the  stage.  He  subsequently  settled  down  in 
the  canton  of  the  Grisons  and  became  director 
of  an  academy  at  Reichenau,  where  he  wrote  a 
history  of  the  Grisons  (1798).  He  then  be- 
came head  of  the  department  of  public  instruc- 
tion at  Aarau,  and  was  soon  afterward  sent  by 
the  Helvetic  executive  directory  to  Unterwalden 
as  government  commissioner,  for  the  purpose 
of  restoring  tranquillity.  He  acquitted  himself 
so  satisfactorily  that  his  powers  as  commis- 
sioner were  extended  to  the  cantons  of  Uri, 
Schwyz,  and  Zug.  In  1800  he  was  appointed 
commissioner  for  the  organization  of  the  Ital- 
ian territories  of  Switzerland.  In  1804  he  be- 
came a  member  of  the  board  of  mines  and 
forests;  and  in  the  same  year  began  the  issue 
of  his  highly  popular  'Schweizerbote'  (Swiss 
Messenger).  Through  the  greater  part  of  his 
life  Zschokke  appeared  as  one  of  the  most  dis- 
tinguished and  energetic  public  men  in  Switzer- 
land, but  he  found  time  to  cultivate  his  favorite 
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openly  made  common  cause  with  the  Tories. 
In  1777  he  was  banished,  and  half  of  his  estate 
seized.  He  remained  in  South  Carolina  until 
the  royal  government  was  re-established  in  1779. 
He  was  an  eloquent  and  learned  preacher.  Con- 
sult C.  C.  Jones,  'History  of  Georgia,'  Vol.  II. 
(1883). 

Zuccarelli,  dzoo-ka-rel'le,  or  Zuccherelli, 
Francesco,  Italian  painter:  b.  Pitigliano,  Tus- 
cany, 1702;  d.  Florence  30  Dec.  1788.  He  stud- 
ied painting  at  Florence  and  Rome,  and  after 
gaining  some  success  in  decorative  landscape, 
worked  for  five  years  in  London  decorating  the 
Opera-House  and  executing  views  of  the 
Thames.  He  again  came  to  England  in  1752 
and  became  a  fashionable  painter,  patronized 
by  the  royal  family,  especially  the  Prince  of 
Wales,  and  the  aristocracy.  He  was  one  of  the 
original  members  of  the  Royal  Academy  in 
17M.  In  1773  he  returned  to  his  native  coun- 
try. Numerous  examples  of  his  art  are  in 
Venice,  the  Palazzo  Reale  containing  21.  A 
large  number,  too,  are  in  Windsor  Castle,  and 
he  is  also  represented  in  Glasgow,  Edinburgh, 
Paris  (Louvre),  St.  Petersburg  (Hermitage), 
Milan  (Brera),  and  other  cities. 

Zuccaro,  dzook-ka'ro,  or  Zucchero,  Fed- 
erigo,  Italian  painter:  b.  Sant'  Agnolo  in 
Vado  (Urbino)  1543;  d.  Ancona  1609.  He  was 
employed  by  (Gregory  XIII.  to  paint  the  vault 
of  the  Cappella  Paolina  in  the  Vatican,  but  hav- 
ing quarreled  with  some  papal  officials  and 
.  painted  a  scurrilous  picture  he  fled  to  France, 
and  uhimately  he  reached  England  in  1574. 
There  he  painted  portraits  of  Queen  Elizabeth, 
the  Earl  of  Leicester,  and  other  distinguished 
persons  (21  were  exhibited  in  1866),  and  after- 
ward worked  in  Venice  until  he  returned  to 
Rome  to  complete  his  work  in  the  Cappella 
Paolina.  On  the  invitation  of  Philip  II.  he 
went  to  Madrid  in  1586  to  paint  for  the  Esco- 
rial,  and  on  his  return  to  Rome  he  founded 
the  Accademia  San  Luca,  of  which  he  became 
the  first  president.  Many  portraits  of  English 
personages  in  the  Elizabethan  era  are  wrongly 
ascribed  to  him,  but  some  genuine  works  from 
his  brush  are  extant  He  was  also  something  of 
an  architect  and  sculptor.  Among  his  easel- 
works  are:  'Deposition  from  the  Cross'  (Pa- 
lazzo Borghese,  Rome)  ;  'Descent  of  Christ  into 
Limbo>  (Brera,  Milan)  ;  'Sir  Walter  Raleigh' 
(Kensington  Gallery) ;  'The  Resurrection' 
(Borghese). 

Zucchi,  dzook'ke,  Antonio  Pietro,  Italian 
painter:  b.  Venice  1726;  d.  Rome  25  Dec.  1795. 
In  1754  he  accompanied  the  English  architect 
Robert  Adam  on  his  journeys  in  Italy  and 
Dalmatia,  and  on  Adam's  invitation  he  went 
to  England  in  1766.  He  decorated  the  interiors 
of  several  of  the  mansions  built  or  altered  by 
Adam,  such  as  Caen  Wood  (Hampstead), 
Luton  House  (Bedfordshire),  Osterley  House 
(near  Brentford),  and  Sion  House  (Middle- 
sex). In  1770  he  was  elected  an  associate  of 
the  recently  established  Royal  Academy.  He 
married  Angelica  KaufFmann  (q.v.). 

Zuchetto,  tsuk-ket'to,  the  skull  cap  of  a 
Roman  Catholic  ecclesiastic  covering  the  ton- 
sure. That  of  a  priest  is  black,  of  a  bishop  or 
monsignor  purple,  of  a  cardinal  red,  and  of  the 
pope  white. 


Zueblin,  Charles,  American  sociologist: 
b.  Pendleton,  Ind.,  4  May  1866.  He  was  edu- 
cated at  the  University  of  Chicago,  Northwest- 
em,  and  Yale ;  became  an  instructor  in  sociology 
at  Chicago  in  1892;  was  assistant  professor  in 
1895;  and  associate  professor  from  1895  to  1902. 
In  1902  he  was  made  professor.  Among  his 
writings  is  'American  Municipal  Progress* 
(1902). 

Zug,  tsoog  or  zoog,  Switzerland;  (i)  The 
capital  of  the  canton  of  the  same  name,  on  the 
northeast  shore  of  Lake  Zug,  12  miles  by  rail 
northeast  of  Lucerne.  It  has  splendid  old  man- 
sions and  strong  watch-towers ;  several  interest- 
ing churches ;  a  Capuchin  monastery  and  a  con- 
vent; a  cantonal  government  building  in 
Renaissance  style;  a  fine  town-house  in  late 
(k>thic  style,  with  a  museum  of  antiquities;  an 
arsenal;  manufactures  of  cottons,  enamel-ware, 
metal  goods,  tobacco,  cigars,  soap,  etc.  In  1435, 
1594,  and  1887  portions  of  the  town  sank  into 
the  lake.  Pop.  about  7,000.  (2)  A  central  and 
the  smallest  undivided  canton  of  Switzerland, 
bounded  by  Ziirich,  Schwyz,  Lucerne,  and  Aar- 
gau.  The  surface,  which  is  generally  moun- 
tainous in  the  southeast  and  south,  where  the 
Rossberg  occupies  the  frontier,  slopes  more  or 
less  gradually  north  and  west  till  it  becomes 
comparatively  flat.  The  only  lakes  deserving 
the  name  are  those  of  Zug  and  Egeri.  The  cli- 
mate, rigorous  in  the  mountainous  districts,  is 
mild  on  the  lower  southern  slopes.  The  chief 
exports  are  cattle,  fruits,  cider,  and  "kirsch- 
wasser."  Area,  92  square  miles;  pop.  about 
28,000.  (3)  A  lake  chiefly  in  the  canton  of 
Zug,  but  partly  also  in  Lucerne  and  Schwyz. 
It  is  1,340  feet  above  sea-level;  12  miles  long 
north  to  south,  and  varies  in  breadth  from  three 
miles  to  one  mile  at  the  centre.  The  shores 
are  low  in  all  directions  except  the  south  and 
southeast.  In  the  former  direction  the  Righi, 
with  Mount  Pilatus  towering  behind  it,  and  in 
the  latter  the  Rufiberg  or  Rossberg,  rise  in 
abrupt  and  lofty  precipices,  presenting  scenery 
of  the  grandest  description.  At  the  foot  of 
the  Rossberg  the  depth  of  the  lake  is  not  less 
than  1,200  feet.  Steamers  ply  upon  it,  and  the 
fishing,  principally  of  pike  and  carp,  is  very 
productive. 

Zuider-Zee,  zi'der  ze,  Dutch,  zoi'der-z5,  or 
South  Sea  (as  opposed  to  the  North  Sea), 
Netherlands,  a  large  gulf  penetrating  deeply  be- 
tween the  provinces  of  Friesland,  Overyssel, 
Gelderland,  Utrecht,  and  North  Holland ;  about 
80  miles  long,  45  miles  greatest  breadth,  but 
only  10  miles  broad  between  Enkhuizen  and 
Stavoren.  The  islands  Texel,  Vlieland,  Ter- 
schelling,  Ameland,  etc.,  separate  it  from  the 
North  Sea,  with  which  it  communicates  by  va- 
rious channels,  the  principal  being  Marsdiep, 
between  the  Helder  and  Texel,  and  the  Vlie 
Strom  between  Vlieland  and  Terschelling.  It 
contains  the  islands  of  Wieringen,  Marken,  Urk, 
and  Schokland,  and  numerous  sandbanks,  espe- 
cially in  its  northern  portion ;  has  on  its  shores 
numerous  towns,  and  receives  the  waters  of  the 
Yssel,  Vecht,  Eem,  Kuinder,  etc.,  but  is  gen- 
erally shallow,  and  only  navigable  by  vessels  of 
small  draught.  Oysters  and  plaice  are  plentiful. 
A  great  part  of  it  is  to  be  reclaimed  at  the  ex- 
pense of  the  Dutch  government,  by  enclosing 
tracts  along  the  margin  with  dams  and  pump- 
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ing  out  the  water.  This  great  undertaking  when 
carried  out  will  add  a  large  area  to  the  king- 
dom. The  Zuider-Zee  is  of  modem  origin,  hav- 
ing been  formed  chiefly  since  the  12th  centufy 
by  successive  irruptions  of  the  sea.  In  earlier 
times  there  were  here  only  a  lake  and  marshes. 

Zulia,  thoo'le-a,  Venezuela,  the  most 
northwestern  state  of  the  republic,  surrounding 
Lake  Maracaibo  (q.v.),  bounded  on  the  west 
by  Colombia  and  on  the  east  by  Falcoa  It  was 
formerly  united  with  Falcon,  but  is  now  po- 
litically independent.  Lake  Maracaibo  is  sur- 
rounded by  low  lands,  but  a  great  part  of  the 
rest  of  the  province  is  mountainous.  Agricul- 
ture is  the  chief  industry;  coffee,  sug^r,  and 
cacao  are  raised.  Area,  24,969  square  miles; 
pop.  100,000. 

Zidoaga,  thoo-lo-a'ga,  F£lix,  Mexican  pol- 
itician, president  of  the  republic:  b.  Alamos, 
Chihuahua,  1814;  d.  Mexico  1876.  Having  en- 
tered the  national  g^ard  as  a  lieutenant,  he 
fought  against  the  Yucatan  secessionists  in 
1843-3,  in  1843  rose  to  be  lieutenant-colonel,  and 
in  preparation  for  the  war  with  the  United 
States  directed  the  fortification  of  Monterey  and 
Saltiilo  and  of  the  southerly  approaches  of  the 
capital.  From  1848  to  1853  he  was  not  in  active 
service,  but  in  1853  was  promoted  colonel,  and 
subsequently  variously  employed.  On  17  Dec. 
1857  he  conspired  against  the  Liberal  govern- 
ment, and  finally  on  11  Jan.  1858  the  brigade  of 
which  he  was  the  commander  declared  Comon- 
fort  (see  Comonfort,  Ygnaoo)  deposed  and  Zu- 
loaga  president.  Zuloaga  entered  on  the  ofEce 
23  January,  and  the  "War  of  Reform"  began, 
the  Liberals  being  under  the  leadership  of  Jua- 
rez. In  December  the  garrison  deposed  Zu- 
loaga, who  finally  resigned,  and  appointed  as  a 
substitute  Gen.  Miramon  (q.v.),  who  assumed 
office  2  February.  In  i860  Zuloaga  published 
a  manifesto  proclaiming  himself  constitutional 
president,  but  subsequently  he  came  to  an  agree- 
ment with  Miramon.  When  the  French  invaded 
Mexico  in  1862,  he  withdrew,  but  in  1864  he 
returned  and  submitted  to  the  empire,  though 
he  took  no  further  part  in  political  affairs. 

Zululand,  zoo'loo-land.  South  Africa,  a 
country  lying  on  the  southeast  coast  of  Africa, 
now  a  province  of  Natal,  extending  westward 
to  the  Transvaal  Colony,  and  northward  to 
Tongaland.  Area,  about  10450  square  miles. 
The  principal  rivers  are  the  Tugela,  on  the 
Natal  boundary;  the  Buffalo,  which  joins  the 
Tugela  on  the  left,  about  midway  up  the  Natal 
frontier,  and  forms  the  remainmg  portion  of 
the  boundary  between  Natal  and  Zululand;  and 
the  Umvolosi,  which  flows  into  St.  Lucia  Bay. 
From  the  coast  at  St  Lucia  a  range  of  moun- 
tains called  the  Libombo  range  runs  northward 
nearly  parallel  to  the  coast,  separating  the  coun- 
try into  two  regions.  The  coast  region  is  un- 
healthful.  The  inland  region  is  comparatively 
healthful,  fertile,  and  capable  of  cultivation. 
Rich  gold  reefs  have  been  found,  and  excellent 
coal  exists.  The  coal  is  being  worked  and  a 
railway  has  been  constructed  to  the  Tugela. 
The  country,  which  since  1897  has  been  at- 
tached to  the  colony  of  Natal,  is  mainly  in- 
habited by  the  Zulus,  who  have  long  been  dis- 
tinguished as  the  most  warlike  of  the  Kaffir 
tribes.  The  country  inhabited  by  the  Zulus  was 
formerly  much  more  extensive.  In  the  begin- 
ning of  1879  the  Zulu  king,  Cetewayo  or  Ketch- 
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of  Abrojo  in  Spain,  and  in  December  1527  was 
appointed  bishop  of  the  newly  established  see 
of  Mexico.  He  greatly  developed  the  Mexican 
missions,  but  directed  considerable  misguided 
zeal  agamst  Aztec  manuscripts,  which  he  gath- 
ered together  all  over  Mexico  and  publicly 
burned.  Only  comparatively  few  escaped  this 
destruction.  His  see  was  elevated  to  an  arch- 
bishopric in  1548. 

Zum'bo,  South  Africa,  a  town  of  Portu- 

Cese  East  Africa,  near  the  confluence  of  the 
angwa  with  the  Zambesi,  and  on  the  frontier 
line  of  North  Rhodesia,  450  miles  from  the 
mouth  of  the  Zambesi.  It  marks  the  western 
point  of  the  Portuguese  territories  on  the  Zam- 
besi, and  was  formerly  the  seat  of  an  important 
trade,  but  its  trade  has  declined  greatly  and 
the  town  itself  has  decayed.  The  active  de- 
velopment of  this  region  will  probably  restore 
its  importance. 

Zumpt,  tsoompt,  Aujnut  Wilbelm,  German 
classical  philologist :  b.  Konigsberg  4  Dec.  1815 ; 
d.  Berlin  23  April  1877.  He  was  nephew  of 
Karl  (q.v.).  He  was  a  professor  in  the  Fried- 
rich-Wilhelms  gymnasium  of  Berljn  from  1851. 
Among  his  publications  were  editions  of  Ruti- 
lius  Namatianus  (1840)  and  the  'Monumentum 
Ancyranum*  (1845) ;  'Commentationes  Epi- 
graphicse  ad  Antiquitates  Romanas  Pertinentes' 
(1850-4);  and  <Studia  Romana>  (1859).  The 
hrger  part  of  the  last  two  volumes  of  the  Ger- 
man edition  of  Ihne's  <  History  of  Rome*  is  the 
work  of  Zumpt. 

Zumpt,  Karl  Gottlob,  German  philologist: 
b.  Berlin  20  March  1792;  d.  Karlsbad  25  June 
1849.  Educated  at  Heidelberg  and  Berlin,  and 
in  1827  appointed  professor  at  the  latter,  he  did 
much  effective  work  toward  the  improvement  of 
instruction  in  the  Latin  language.  Among  his 
writings  were  a  Latin  grammar  (1818;  13th 
ed.  1874)  ;  editions  of  puintilian  (1831)  ;  Cur- 
tius  (1826;  1846),  Cicero's  orations  against 
Verres  (1831),  and  the  <De  Officiis>  (1838); 
and  several  treatises,  such  as  <Die  Religion  der 
R6mer>  (1845).  An  abbreviation  of  the  gram- 
mar (1824)  reached  a  9th  edition  in  1866. 

Zttfii  (zoo'fie)  Mountains,  a  detached 
range  in  Valencia  County,  New  Mexico.  The 
general  trend  is  from  southeast  to  northwest; 
lengdi,  45  miles.  The  motmtains  do  not  rise 
more  than  10,000  feet  above  sea-level,  and  this 
is  only  from  3,000  to  4,000  feet  above  the  sur- 
rounding plateau.  The  range  is  heavily  tim- 
bered. It  is  of  geological  interest  on  account 
of  its  isolation  and  the  simplicity  of  the  strati- 
fication. 

Zfiiiiga,  thoon-ye'ga,  Alvaro  Manrique  de, 
Spanish  viceroy  of  Mexico:  b.  Seville  about 
1530;  d.  Madrid  about  1600.  He  entered  Mex- 
ico in  October  1585  as  viceroy,  and  his  adminis- 
tration was,  according  to  the  historian,  Juan  de 
Torquemada,  one  of  prudence  and  wisdom.  A 
dispute  with  the  audiencia  of  Guadalajara,  how- 
ever, on  a  point  of  jurisdiction,  nearly  precipi- 
tated civil  war  upon  the  colony.  Philip  II.,  on 
the  basis  of  reports  circulated  by  his  foes,  finally 
removed  him  in  1589,  and  directed  Pedro  Ro- 
mano, the  bishop  of  Tlaxcala,  to  investigate 
Z6niga's  government.  Romano  persecuted  Zu- 
iiiga  with  great  cruelty  until  1596,  when  the  lat- 
ter sailed  for  Spain,  where  he  was  successful 


in  getting  revoked  the  sentence  of  confiscatimi 
pronounced  against  him. 

ZfiSiga,  Dionisio  de,  Central  American 
missionary:  b.  Guatemala  about  1550;  d.  Chia^ 
about  162a  He  became  a  Dominican  m 
Chiapa  province,  and  for  the  greater  part  of 
his  life  was  a  missionary  among  the  Quiche 
Indians.  He  wrote  a  grammar  of  the  Quiche 
dialect,  and  prepared  also  in  Quiche  a  volume 
of  sermons  and  several  religious  treatises,  be- 
sides translating  Francisco  Viana's  works,  origi- 
nally written  in  the  dialect  of  Vera  Paz. 

Zdfiiga  y  Azevedo,  £  3-th3-va'(ho,  Caspar 
de,  Count  of  Monterey,  Spanish  viceroy  in 
America:  b.  Andalusia  about  1540;  d.  Lima, 
Peru,  10  Feb.  1606.  He  took  vice-royal  charge 
of  Mexico  5  Nov.  1595,  and  in  1596  sent  an  ex- 
pedition in  command  of  Sebastian  Vizcaino 
(q.v.)  for  the  exploration  and  occupation  of 
Lower  California.  Vizcaino  was  hampered  by 
lack  of  provisions,  and  returned  after  accom- 
plishing little.  By  royal  order,  he  was  again 
sent  out  by  Zuiii^  in  1602,  exploring  the  coast 
of  Upper  California.  In  1597  Ziiaiga  drove  out 
William  Park,  an  English  pirate  who  had  taken 
possession  of  Campecne.  Among  other  expedi 
tions  organized  by  him  was  one  commanded  by 
De  Onate  (see  OSate,  Juan  de)  and  Zaldivar 
to  take  New  Mexico.  During  his  administra- 
tion in  Mexico  he  was  a  benefactor  of  the  na- 
tives. In  1603  he  became  viceroy  of  Peru, 
though  he  did  not  enter  Lima  until  1604. 

Zunz,  Lec^old,  German  Jewish  scholar: 
b.  Detmold,  Germany,  10  Aug.  1794;  d.  Berlin 
17  March  1886.  He  studied  at  the  University 
to  1839  he  was  in  Prague  as  preacher  at  the 
synagogue  of  Berlin;  and  in  1824-32  was  edi- 
tor of  the  'Spenersche  Zeitung.*  From  1835 
to  1839  he  was  in  Prague  as  preacher  at  the 
synagogue  there,  but  in  1839  returned  to  Berlin 
to  become  director  of  the  normal  seminary, 
holding  that  position  until  1850.  In  1845  he 
was  made  a  member  of  the  board  of  commis- 
sioners for  the  promotion  of  the  educational  in- 
terests of  the  Jews.  He  was  the  first  to  take 
up  the  scientific  study  of  the  Jews'  rabbinical 
literature  in  his  'Etwas  tiber  die  rabbinische  Lit- 
teratur,*  published  in  1818;  and  his  'Die  gottes- 
dienstlichen  Vortrage  der  Juden*  (1832)  is  con- 
sidered the  authoritative  work  on  Uie  biblical 
exegesis  and  the  homiletics  of  the  rabbinical 
writings.  Among  his  other  works  are  'Die 
Namen  der  Juden'  (1836) ;  'Die  synagogale 
Poesie  des  Mittelalters' ;  and  'Litteraturge- 
schichte  der  synagogalen  Poesie*   (1865). 

Zurbaran,  thoor-ba-ran',  Francisco,  Span- 
ish painter:  b.  Fuente  de  Cantos,  Estremadura, 
7  Nov.  1598;  d.  Seville  1662.  He  was  educated 
in  the  school  of  Juan  de  Roelas  in  Seville,  and 
early  formed  his  style  on  that  of  Caravaggio. 
He  is  thence  frequently  known  as  the  Spanish 
Caravaggio.  He  first  brought  himself  into 
notice  by  a  series  of  pictures  for  the  chapel  of 
St.  Peter  in  the  cathedral  of  Seville,  illustrat- 
ing the  life  of  the  apostle;  and  about  1625  he 
executed  his  celebrated  picture  of  'The  Glory 
of  St.  Thomas  Aquinas*  (Seville  Museum), 
which  is  esteemed  his  masterpiece,  and  is  one  of 
the  finest  works  in  Spain.  As  early  as  1633 
he  signed  himself  painter  to  the  king.  In  1650 
he  executed  for  the  palace  of  Buen  Retiro  the 
'Labors  of  Hercules*  in  10  pictures,  now  in  the 
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Madrid  Museum.  Though  he  painted  several 
large  compositions,  he  preferred  small  and  sim- 
ple ones,  generally  rlijpous  in  subject.  He  es- 
pecially made  studies  of  the  Spanish  friar.  His 
works  are  to  be  seen  in  some  private  collections, 
and  in  the  ^leries  of  St  Petersburg,  Pesth, 
Munich,  Paris,  and  London.  Consult:  Berrau- 
dez,  'Diccionario  de  los  Mas  Ilustres  Profes- 
ore$>  (1800)  ;  and  Lefort,  'La  Peinture  Espa- 
gnole'  (1894). 

Zurich,  zoo'rik,  SwiUerland;  (i)  a  city, 
capital  of  the  canton  of  the  same  name,  situated 
at  the  northeast  extremity  of  the  lake  of  the 
same  name.  It  is  divided  by  the  Limmat  into 
unequal  partsi  forming  an  upper  and  lower 
town,  connected  with  Sieir  suburbs  by  several 
tM-idges.  The  streets  in  the  oldest  quarters  are 
narrow,  crooked,  and  dark,  but  have  undergone 
considerable  improvement  The  principal  build- 
ings are  the  cathedral  or  Grosse  Miinster,  on 
a  hill  near  the  right  bank  of  the  Limmat,  a 
heavy  massive  structure  in  the  Byzantine  style; 
the  Fraumunster,  on  the  left  bank  of  the  river; 
St  Peter's  Church,  with  a  fine  tower  and  clock ; 
ttie  town-house;  the  town  library,  containing 
100,000  volumes;  the  museum,  with  a  collection 
of  home  and  foreigp  periodicals,  and  a  rich 
librai^;  the  university;  the  new  Swiss  poly- 
technic school;  the  arsenal;  the  music  build- 
ings; the  railway  station;  the  theatre  and  the 
post-office.  Two  public  promenades  add  to  the 
attractions  of  the  city,  biesides  a  botanical  gar- 
den and  many  smaller  parks  and  walks  con- 
nected with  a  variety  of  institutions  public  and 
private.  Manufactures  of  silk  and  cotton,  in- 
cluding dyeing  and  calico-printing,  are  exten- 
sive; those  of  candles,  soap,  tobacco,  paper, 
leather,  and  machinery  are  also  considerable. 
Besides  the  university,  founded  in  1832,  and 
having  a  professorial  staff  of  124,  and  over  700 
students  in  theology,  law,  medicine,  and  phi- 
losophy, there  are  a  polytechnic  school,  schools 
of  medicine  and  of  arts,  secondary  and  ele- 
mentary schools  of  all  kinds,  deaf  and  dumb 
and  bhnd  asylums,  orphan  and  several  other 
hospitals.  Learned  and  other  societies  of  va- 
rious descriptions  abound.    Zurich  is  of  great 

,  antiquity,  and  early   became  a   Roman  _  station. 

'  In  1219  it  was  declared  a  free  imperial  city. 
The  preaching  of  Zwingli  in  the  cathedral  made 
it  the  centre  of  the  Swiss  Reformation.  Here, 
in  1443,  the  Swiss  defeated  the  Austrians ;  and 
here  also,  in  1799,  the  Russians  were  defeated 
by  the  French.  The  Treaty  of  Zurich,  signed 
here  10  Nov.  1859  by  the  plenipotentiaries  of 
France  and  Austria,  closed  the  Franco-Italian 
war  by  Austria's  abandonment  of  her  right  to 
Lombardy.  Pop.,  including  suburbs,  about 
155,000.  (2)  A  northern  canton  bounded  north 
by  SchafiFhausen  and  grand  duchy  of  Baden, 
west  by  Aargau,  south  by  Zug  and  Schwyz,  and 
east  by  Saint  Gall  and "  Thurgau ;  area,  665 
square  miles.  Though  not  properly  mountain- 
ous, it  has  on  its  south  and  southeast  frontiers 
several  lofty  ridges,  remarkable  for  their  paral- 
lelism. Except  the  Lagem  and  adjoining 
heights,  they  have  their  longer  axis  from  south- 
east to  northwest,  and  form  a  succession  of 
terraces  lowering  gradually  toward  the  north. 
The  culminating  points  are  the  summits  of  the 
Hornii  and  the  Schauenberg,  both  in  the  east. 
The  general  slope  is  toward  the  left  bank  of  the 
Rhine,  which  drains  part  of  it  directly,  and  part 


indirectly,  by  the  Thur,  Tost,  Glatt  and  Lira- 
mat  Of  the  lakes,  about  40  in  all,  the  most 
important  are  those  of  Zurich,  Greiffen,  Pfeffi- 
kon,  Tiirler,  and  Katzen.  The  climate  is  on 
the  whole  temperate,  but  mists  are  prevalent, 
particularly  on  the  lower  grounds.  In  some 
parts  the  prevailing  rock  is  Uie  Jura  limestone, 
but  a  more  recent  formatioit,  consisting  chiefly 
of  marl  and  sandstone  in  almost  horizontal 
strata,  is  still  more  largely  developed.  One  re- 
markable feature  is  the  immense  number  and 
magnitude  of  the  gn^nite  boulders  which  cover 
the  surface.  The  minerals  are  few  and  of  lit- 
tle value.  The  soil,  with  the  exception  of  a 
few  favored  spots,  is  far  from  fertile,  and  hence, 
though  the  arable  land  is  comparatively  large 
and  carefully  cultivated,  the  com  produced  falls 
short  of  the  consumption.  In  some  districts  a 
wine  of  tolerable  quality  is  produced.  Wood 
seldom  forms  forests,  but  occupies  many  scat- 
tered patches  and  hedgerows.  Game  is  scarce; 
fish  almost  superabundant  In  no  canton  have 
manufactures  made  more  progress.  The  great 
staples  are  silk  and  cotton  goods.  The  inhab- 
itants are  almost  all  Protestants,  and  education 
is  very  generally  diffused.  Zurich  was  admitted 
into  the  Swiss  Confederation  in  1351,  and  re- 
admitted in  1450,  after  a  lo-years'  alliance  witii 
Austria.  The  government,  formerly  somewhat 
aristocratic,  became  decidedly  democratic  in  1831. 
A  new  democratic  constitution  was  adopted  in 
1869.  Zurich  holds  the  first  place  in  the  Swiss 
Confederation.  Pop.  about  450,000.  (3)  One 
of  the  principal  lakes  of  Switzerland,  chiefly  in 
the  canton  of  Zurich,  but  partly  also  in  Schwyz. 
It  forms  a  long  irregular  curve,  bending  round 
from  southeast  to  northwest,  convex  on  the 
south,  and  concave  on  the  north  side;  greatest 
length,  about  27  miles;  greatest  breadth,  not 
exceeding  three  miles;  greatest  depth,  600  feet 
Its  scenery  is  distinguished  not  so  much  for 
grandeur  as  for  beauty.  The  mountains  around, 
nowhere  exceeding  1,700  feet  above  the  lake, 
commence  in  wooded  heights,  and  descend  to 
the  water's  edge  in  gentle  slopes,  covered  with 
vineyards,  orchards,  gardens,  cultivated  fields, 
and  verdant  meadows,  and  studded  over  with 
country-seats  and  smiling  villages.  A  consid- 
erable traffic  is  carried  on  upon  the  lake  by 
means  of  sailing  vessels,  and  numbers  of  steam- 
ers. It  is  well  supplied  with  fish.  Its  chief 
feeder  is  the  Linth  Canal,  communicating  wiUi 
the  Wallenstatter-see.  It  discharges  itself  at 
the  town  of  Zurich  by  the  Limmat. 

Zurita,  thoo-re'ta,  Gcronimo,  Spanish  his- 
torian: b.  Saragossa  4  Dec.  1512;  d.  3  Nov. 
1580.  He  was  educated  at  Alcala,  in  1543  was 
sent  to  Germany  on  a  diplomatic  mission  to 
Charles  V.,  and  subsequently  was  made  coun- 
cillor of  state  and  secretary  to  Philip  II.  Ap- 
pointed chronicler  of  Aragon,  he  traveled  in 
quest  of  data  through  Spain,  Sicily,  and  Italy, 
and  finally  in  1562-80  published  in  six  volumes 
his  *AnaIes  de  la  Corona  de  Aragon,*  i:on- 
tinued  by  Argensola  and  Blasco-Lanuza  (1622). 
He  also  made  important  corrections  in,  and 
additions  to,  Lopez  de  Ayala's  (see  Ay.vla, 
LoPKZ  jie)  *Cr6nicas  de  los  Reyes  de  Castillas.' 
For  a  biographical  sketch  and  some  correspond- 
ence, consult  Dormer,  'Progresos  de  la  Historia 
en  Aragon*   (1680). 

Ztttphen,  ziit'fen,  Netherlands,  a  former 
fortified  town  in  the  province  of  Gelderland,  27 


Digitized  by 


Google 


ZUYDER  ZEE  — ZWINGLI 


miles  northeast  of  Arnhem,  on  the  right  bank 
of  the  river  Yssel,  where  it  is  joined  by  the 
Berkel.  Its  chief  edifice  is  the  12th  century 
church  of  Saint  Walpurgis.  The  town  was  at 
one  time  a  member  of  the  Hanseatic  League, 
anJ  had  a  considerable  foreign  trade,  which 
has  ceased.  It  still  has  an  active  home  trade, 
more  especially  in  sending  timber,  both  rough 
and  prepared,  down  the  Yssel.  Pop.  about 
20,000. 

Zujrder  Zee.    See  Zuioer-Zkb. 

Zweibrflcken,  tsvi'brtik-en  (Latin,  Biponr- 
ttum;  French,  Deux-Ponts,  «Two  Bridges"), 
Germany,  a  town  of  Bavaria,  on  the  Schwarz- 
bach,  34  miles  west  by  north  of  Landau.  It 
was  the  capital  of  a  mediaeval  duchy  until  the 
end  of  the  i8th  century.  It  is  well  built,  and 
has  Protestant  and  Roman  Catholic  churches 
and  a  synagogfue;  gjrmnasium,  real-school,  and 
several  other  schools;  courts  and  public  offices 
occupying  the  former  ducal  palace ;  an  orphan- 
age and  hospitals;  manufactures  of  silk  plush, 
machinery,  chicory,  tacks,  chains,  leather,  etc., 
and  a  trade  in  com  and  cattle.  The  edition  of 
the  chissics  known  by  the  name  of  'Bipont*  was 
published  here  in  1779  and  subsequent  years. 
Pop.  about  15,000. 

Zwickau,  tsvik'ow,  Germany,  a  town  of 
Saxony,  on  the  left  bank  of  the  Mulde,  60  miles 
by  rail  west-southwest  of  Dresden.  It  has  sev- 
eral interesting  churches,  among  them  two  an- 
cient Gothic  sues  recently  restored,  one  of  them 
dating  from  the  12th  century ;  a  gymnasium  with 
a  library;  and  an  old  castle  converted  into  a 
penitentiary.  The  chief  source  of  its  wealth  is 
the  rich  coal  beds  in  the  vicinity,  employing 
8,000  miners,  and  yielding  annually  $5,000,000 
worth  of  coal.  There  are  also  manufactures  of 
linen  and  cotton  goods,  dyes,  and  chemical  prod- 
ucts, numerous  tanneries,  dye-works,  bleach- 
fields,  oil,  saw,  and  other  mills,  and  a  consider- 
able transit  and  general  trade.  See  Anabap- 
tists for  the  'Prophets  of  Zwickau.*  Pop. 
about  58,000. 

Zwinger,  tsving'£r,  Theodor,  Swiss 
scholar:  b.  Basel  2  Aug.  1533;  d.  there  10 
March  1588.  He  studied  at  Basel,  and  after  a 
course  in  medicine  at  Padua,  became  a  member 
of  the  Basel  medical  faculty.  He  lectured  there 
on  Greek  in  1565-71  and  subsequently  on  ethics, 
and  from  1580  was  professor  of  the  theory  of 
medicine.  Zwinger  was  a  type  of  the  universal 
scholarship  of  that  tim;;  and  wrote  a  'Thea- 
trum  Vitae  Humanae,>  %  kind  of  general  en- 
cyclopaedia, then  regarded  as  a  marvel,  but  now 
having  only  a  bibliographical  interest.  His 
*Methodus  Apodemica*  contains  material  valu- 
able for  local  history.  Consult  <Athenae  Rau- 
ricae'  (1778),  which  contains  a  list  of  his  writ- 
ings. 

Zwinger,  The,  a  public  building  in 
Dresden,  containing  a  valuable  collection  of 
works  of  art  and  scientific  treasures.  The  word 
Zwinger  is  a  general  name  for  a  prison,  or  any 
confined  place. 

Zwingli,  zwingHS,  Ger.  tsvingfle,  or 
Zuinglus  Ulrich,  a  celebrated  Swiss  re- 
former, was  a  contemporary  of  Luther  (q.v.), 
and  was  bom  at  Wildhaus,  canton  of  Saint  Gall, 
on  I  Jan.  1484.  Ulrich  was  the  third  of  eight 
sons  of  the  bailiff  of  that  place.    He  studied 


at  an  early  age  in  Basel  and  Bern,  and  continned 
his  studies  in  Vienna,  where  he  occupied  him- 
self with  philosophy,  and  again  in  Basel,  where 
he  devoted  his  attention  to  theology,  under  the 
direction  of  Wyttenbach.    In  1506  Zwingli  be- 
came parish  priest  at  Glarus,  and  here  employed 
his  time,  as  Luther  had  done  in  the  Augustine 
monastery  at  Erfurt,  in  the  diligent  reading  of 
the  Holy  Scriptures.    He  copied  the  epistles  of 
Saint   Paul   in  the  original   Greek,   and   even 
learned  them  by  heart — an  acquisition  which 
afterward  proved  of  great  service  to  him  in  his 
public  discussions.    He  accompanied  the  forces 
of  Glarus  during  the  campaigns  of  1512,  1513, 
and  1515,  in  Lombardy,  in  the  cause  of  the  pope 
against  the  French,  in  the  capacity  of  chaplain, 
and  was  rewarded  for  this  service  by  the  grant 
of  a  pension  from  the  pope.    In  15 16  he  became 
preacher  in  the  convent  of  Einsiedeln,  then  a 
celebrated  place  of  pilgrimage.    Here  he  began 
to  make  known  publicly  his  ideas  of  reform, 
preaching  against  the  pilgrimage  of  Einsiedeln, 
which  he  termed  an  abuse  and  a  corruption  of 
the  doctrine  of  the  Christian  Church,  and  calling 
upon  the  bishops  of  Sion  and  Constance  to  pro- 
mote a  reformation  of  religious  doctrines,  upon 
those  points  in  which  Zwingli  considered  that 
the  Church  had  departed    from  the   primitive 
teaching.    Up  to  this  time,  however,  his  ideas  of 
innovation  excited  no  rebuke  upon  the  part  of 
the  authorities,  and  he  was,  not  long  after,  in- 
vited to  Ziirich,  and  entered  on  his  oflace  of 
preacher  in  the  cathedral  i  Jan.  1519,  with  a 
discourse  in  which  he  declared  himself  for  the 
use  of  the  simple  Scriptures  without  regard  to 
the_  prescribed   texts   and   lessons.    At    Zurich 
Zwingli  delivered  a  series  of  sermons  on  the 
Holy  Scriptures ;_  and  these  discourses  in  which 
he  inveighed  against  what  he  declared  to  be  the 
errors  and  superstition  of  the  times,  laid  the 
foundation  for  his  future  work  of  reformation. 
The  occasion  which  launched  him  on  his  career 
was  similar  to  that  which  had  aroused  Luther. 
In  1518  Bernadin  Samson,  a  Franciscan  monk 
of  Milan,  appeared  in  Switzerland  to  preach  the 
indulgence  proclaimed  by  Leo  X.  to  all  who 
should   subscribe  alms  to  the  building  of  St 
Peter's   Church   at   Rome.    Zwingli,   who  was 
then  preaching  at  Einsiedeln,  opposed  him  there,' 
and  afterward  in  Ziirich,  with  all  the  power  of 
his  eloquence,  and  brought  the  indulgences  into 
so  much  odium  that  Samson  was  not  even  per- 
mitted to   enter   Zurich;  and   the   Council   of 
Zurich  finally  obtained  from  the  Papal  Nuncio 
the  recall  of  Samson  to  render  an  account  of 
his  mission  at  Rome.    From_  this  time  Zwingli 
gn'adually  went  further  in  his  plans,^  supported 
by   the   Zurichers.    In   Zurich   his   innovations 
were  so  far  promoted  by  the  government  that 
in  1520  a  decree  wcs  issued  ordering  that  the 
Holy    Scriptures    should    be    taught    'without 
human  additions.'^    In  1522  the  reformation  was 
extended  to  extemal  ceremonies.    In  this  year 
Zwingli  was  forbidden  to  preach  by  the  bishop 
of  Constance.    In  it  also  he  wrote  his  first  work 
against  the  fasts  of  the  Church  and  began  the 
study  of  Hebrew.    In  1523  the  government  in 
Zurich  invited  all  theologians  to  a  public  con- 
ference in  Zurich,  to  convict,  if  possible,  Zwingli 
of  an  error  in   doctrine.    About  600  persons, 
clergy  and  laymen,  were  present  at  this  disputa- 
tion.   Zwingli    exhibited    his    opinions    in  the 
form  of  67  propositions,  which  were  to  form 
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the  subject  of  discussion.  The  celebrated 
John  Faber,  the  vicar-general  of  the  bishop  of 
Constance,  refused  to  discuss  any  of  Zwingli's 
propositions  save  the  last  one,  which  denied  the 
supreme  authority  of  the  Church,  whereupon  the 
Cotmcil  of  Zurich  decreed  that  Zwingli  had  not 
been  convicted  of  error  or  heresy,  and  ''might 
continue  to  freely  announce  the  holy  gospel  and 
the  Word  of  God  according  to  the  new  ord?r,* 
In  a  second  dispute  Zwingli  urged  his  objections 
to  images  and  the  mass,  and  the  former  were 
soon  afterward  removed  from  the  churches  by 
order  of  the  Council  and  the  latter  abolished. 
In  1524  Zwingli  married  Anna  Reinhard,  a 
widow,  and  the  next  year  published  his  com* 
mentary  on  "True  and  False  Religion."  The 
Reformation  in  Switzerland  was  now  fixed  upon 
a  firm  base;  and  Zwingli  continued  the  work 
with  undiminished  zeal,  warmW  supported  by 
the  cantons  which  espoused  the  Protestant  cause. 
The  religious  orders  were  suppressed,  and  all 
questions  of  marriage  were  placed  under  the 
jurisdiction  of  the  civil  tribunals,  as  well  as  the 
administration  of  the  Church  revenues.  In  gen- 
eral,  Zwingli  agreed  in  his  opinions  with  the 
German  reformers;  like  them  he  assumed 
the  Bible  as  the  only  rule  of  faith,  rejected  the 
Papacy,  attacked  the  authority  of  the  priesthood, 
and  declared  that  his  object  was  to  restore  the 
Church  to  the  simplicity  of  primitive'  times. 
His  views  differed  on  some  points  from  those  of 
Luther,  particularly  in  regard  to  the  real  pres- 
ence, and  on  some  less  important  matters  rela- 
tive to  the  liturgy.  In  order  to  remove  this 
wall  of  partition  from  between  the  two  parties 
which  adopted  the  new  doctrines,  a  meeting  be- 
tween the  Saxon  and  Swiss  reformers  was  held 
at  Marburg  (1-3  Oct  1529)  at  the  suggestion  of 
Philip,  the  Landgrave  of  Hesse.  The  former 
were  represented  by  Luther  and  Melanchthon, 
the  latter  by  Zwingli  and  (Ecolampadius. 
Although  a  complete  union  was  not  effected,  yet 
a  convention  was  agreed  upon,  the  first  13  articles 
of  which,  containing  the  most  important  matters 
of  religious  faith,  were  recognized  by  both  par- 
ties; and  the  14th  declared  that,  though  they 
could  not  agree  as  _  to  the  real  presence  of 
Christ  in  the  eucharist,  they  would  behave  re- 
ciprocally in  the  spirit  of  Christian  charity.  In 
1531  an  open  war  broke  out  between  Ziirich  on 
the  one  side  and  the  Catholic  cantons  of  Lu- 
cerne, Schwyz,  Uri,  Unterwalden,  and  Zug  on 
the  other ;  and  Zwingli  was  commanded  to  take 
the  field,  bearing  the  banner  of  the  canton,  which 
it  had  been  usual  for  an  ecclesiastic  to  sup- 
port. A  battle  ensued  at  Cappel,  on  the  nth  of 
October.  But  the  enemy  were  more  than  twicp 
as  strong  as  the  Zurichers,  and  under  better 
officers;  the  latter  were  therefore  defeated,  and 
Zwingli  was  among  the  slain.  The  Reformed 
Church  in  Switzerland  afterward  received  from 
the  hands  of  Calvin  (q.v.)  its  present  organiza- 
tion. The  collected  works  of  Zwingli  were  pub- 
lished at  Zurich  in  1545.  A  complete  collection 
of  Zwingli's  writings  was  also  published  at  Zu- 
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